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A  MOTOR  DRIVEN  CITY  PUMPING  PLANT 


BV   HASKELL   S.   JACOBS. 


A  notable  installation  of  electrically  driven  turbine  made  at  a  low  price,  a  consideration  of  the  low  first 

pumps  has  recently  been  made  at  the  new  Diamond  cost  of  an  electric  plant,  its  reduced  attendance  charges, 

pumping  plant  of  the   Peoples  Water    Company    at  maintenance  and  depreciation  resulted  in  the  decision 

Fortictli  and  Dianmnd  streets.  Oakland.  to  install  an  electrically  operated  station.     The  subse- 


InliTiorol  Diamond  FiuiiPini;  I'lsiit  of  P.'oplfs  \\  ntur  Company 


In  1907,  to  meet  the  demands  of  water  supply  in 
the  rapidly  growing  districts  of  North  Oakland  and 
Berkeley  and  to  supplement  the  Berkeley  supplies,  a 
steam  driven  reciprocating  pumping  plant  of  about  six 
million  gallons  daily  capacity  was  installed  in  this 
locality.  This  temporary  plant  showing  considerable 
deterioration  and  the  requirement  of  the  district  being 
more  definitely  established,  it  was  decided  to  abandon 
and  dismantle  the  steam  plant,  and  install  a  permanent 
booster  plant  in  its  place.  Satisfactory  arrangements 
for  a  dependable  supply  of  electric  power  having  been 


quent  performance  and  reduced  operating  costs  of  the 
plant,  which  has  been  running  since  June  1,  1911,  have 
confirmed  the   wisdom  of  this  decision. 

The  plant  is  located  on  the  east  side  of  Diamond 
street,  south  of  Fortieth,  opposite  the  old  steam  sta- 
tion, a't  an  elevation  of  about  83  ft.  The  plant  is  housed 
in  an  ample,  well-lighted  building  30x44  ft.  in  plan 
with  walls  18  ft.  high  of  reinforced  concrete,  with  a 
steel  roof  structure  and  concrete  slab  roof  and  floors. 
The  walls  are  finished  inside  and  out  with  cement 
plaster.    At  night  the  station  is  lighted  by  six  clusters 
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Plan  of  Diamond  Pumping  Plant 


of  three  60-watt  Mazda  lamps  each.  A  small  room 
containing  lockers,  stores,  and  conveniences  is  par- 
titioned off  at  a  rear  corner  of  the  building. 

The  present  installation  provides  for  a  pumping 
capacity  of  six  million  gallons  daily  under  a  variable 
head  of  from  220  to  280  ft.,  in  three  units,  with  space 
for  a  fourth  similar  unit,  making  an  ultimate  capacity 
of  eight  million  gallons  per  day,  thus  insuring  both 
flexibility  and  reserve,  with  provision  for  future  in- 
crease in  consumption.  The  supply  is  taken  from  a 
16-in.  main  on  Fortieth  street  into  which  are  connected 
the  ends  of  the  network  of  the  distributing  pipes  of  the 
City  of  Oakland,  and  is  carried  into  the  station  through 
two  10-in.  intake  pipes  with  regulating  gates  operated 
inside  the  building.  The  discharge  main,  16  in.  in 
diameter  and  over  13,000  ft.  in  length,  runs  out  Broad- 
way, College  avenue  and  Webster  street  to  Claremont 
reservoir,  situated  at  an  elevation  of  295  ft.,  supplying 
the  intermediate  sections  of  Oakland  and  Berkeley 
through  branch  mains  and,  in  addition,  a  part  of  the 
Linda  Vista  district.  At  night  the  pressure  is  high, 
the  water  flowing  directly  to  the  reservoir;  during  the 
day,  however,  the  pressure  at  the  pumps  is  reduced, 
due  to  the  use  of  water  along  the  line,  the  supply  being 
then  furnished  from  both  ends  of  the  main.  The  pumps 
respond  easily  to  these  variations  in  pressure  and 
delivery  and  are  so  designed  as  to  keep  approximately 
constant  full  load  on  the  motors  without  a  reduction 
in  efficiency. 

The  water  flows  into  a  covered  sump  20  ft.  in 
diameter  and  7  ft.  deep  at  the  rear  of  the  building  with 
an  electrically  operated  high  and  low  water  alarm, 
thence  through  a  tunnel  under  the  building,  in  which 
are  the  pits  for  the  suction  pipes,  which  drop  through 


openings  in  the  floor  above.  A  12-in.  tile  drain  leading 
to  a  nearby  storm  sewer  carries  the  overflow  from  the 
tunnel.  There  are  three  8-in.,  2-stage,  horizontal  tur- 
bine pumps  running  at  a  speed  of  1780  r.p.m.,  direct 
connected  by  flexible  leather  link  couplings  to  440-volt, 
3-phase  induction  motors  rated  150  h.p.  each.  The 
pumps  are  fitted  with  ring  oiling  bearings,  water  sealed 
stuffing  boxes,  enclosed  non-overloading  runners,  re- 
newable diffusion  vanes,  and  adjustable  thrust  balance. 
They  are  primed  by  direct  pressure  from  the  mains, 
the  suctions  being  provided  with  foot  valves.  The 
discharge  pressure  varies  from  95  to  120  lb.  per  sq.  in., 
and  the  suction  lift  averages  9  ft.  with  a  delivery  of 
1800  to  1400  gallons  per  minute,  over  which  range  a 
pump  efficiency  of  better  than  70  per  cent  is  main- 
tained. 

The  induction  motors  have  squirrel  cage  windings, 
enclosed  frames,  with  ventilating  fan  blades  attached 
to  rotor.  Their  normal  full  load  power  factor  is  96 
per  cent,  and  under  the  steady  full  load  show  a  high 
efficiency.  They  are  mounted  on  the  extended  base 
plates  of  the  pumps. 

The  operation  of  the  station  is  noticeable  for  its 
smoothness,  uniformity,  and  absence  of  all  shock  and 
disturbance  in  the  discharge  main.  Each  pump  dis- 
charge is  fitted  with  check  and  gate  valves  and  long 
sweep  fittings  connect  them  to  the  main  16-in.  dis- 
charge header.  These  gates  are  not  manipulated  while 
running,  the  pumps  automatically  responding  to  all 
changes  of  pressure  and  delivery.  The  intakes  and 
discharge  mains  are  regulated  from  a  group  of  valves 
in  a  pit  at  the  front  of  the  building  and  operated  from 
wheel  stands  above.     In  full  view  of  the  operator  at 
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ihc  wheels,  are  placed  the  indicating  gauges,  mounted 
on  a  slate  panel. 

The  power  demand  of  the  station  is  uniform  and 
continuous  throughout  the  day  and  night,  and  is  sup- 
plied from  a  3-phase,  4-wire,  4000-volt  line  from  the 
Temescal  substation  of  the  Oakland  Gas,  Light  &  Heat 
Company.  It  is  connected  through  an  underground 
service  and  an  11,000-volt  oil  station  switch  to  a  bank 
of  three  125-kw.  transformers,  placed  within  the  build- 
ing and  stepping  down  to  440  volts  for  the  motors. 
These  transformers  are  supplied  with  220-volt  taps  for 
starting  the  motors,  thus  obviating  the  use  of  starting 
compensators. 

The  switchboard  consists  of  five  slate  panels,  one 
for  the  station  switch  and  motors,  four  remaining  for 
triple  pole,  double  throw  oil  switches.  These  switches 
are  provided  with  overload  and  no  voltage  releases  and 
are  interlocked,  being  used  to  throw  over  the  motors 
from  the  starting  to  running  voltage.  All  the  bus  bars, 
wiring,  current  and  potential  transformers  for  meters, 
high  tension  feeders  and  switchboard  panels  are  carried 
on  a  pipe  frame,  which  also  serves  as  a  railing  en- 
closure for  the  electrical  apparatus.  All  conduits  for 
wires,  supplying  light  and  power  are  concealed  in  the 
walls  and  floor  of  the  building.  All  small  water  pipes 
for  station  use  and  pump  priming  are  buried  in  the 
concrete  floor,  and  the  drains  from  the  pumps  discharge 


Switchboard  and  Transformers. 

into  a  vitrified  conduit  under  the  floor  connecting  with 
the  overflow.  The  motor  leads  are  3-conductor  lead- 
covered  cables  running  in  conduits  under  the  floor  from 
the  switches  back  of  the  switchboard  to  the  motor 
terminals,  both  ends  being  provided  with  porcelain 
outlet  bushings. 

To  measure,  indicate  and  register  the  delivery 
from  the  pumps,  a  16x8  in.  Venturi  meter  is  set  in  the 
main  discharge  line  just  without  the  building,  and  the 
pressure  pipes  run  to  an  automatic  indicator  and  re- 
corder at  the  end  of  the  main  switchboard.  Each  pump 
is  equipped  with  pressure  and  vacuum  gauges.  The 
station  output  is  measured  by  recording  pressure 
gauges,  and  the  recording  meter,  the  switchboard  in- 
struments account  for  all  the  power  consumed,  so  that 
the  performance  of  the  station  at  all  times  is  closely 
known. 


The  pumps  were  furnished  by  the  Byron  Jackson 
Iron  Works.  The  switches,  switchboard,  motors, 
transformers,  and  other  electrical  equipment  by  the 
General  Electric  Company,  and  the  complete  design 
and  plans  of  the  station,  the  pumping  and  electrical 
equipment,  construction  of  the  building,  and  instal- 
lation of  the  machinery  was  in  charge  of  the  writer  as 
assistant  engineer  of  the  Peoples  Water  Company. 


INDUSTRIAL  LIGHTING. 

The  National  Association  of  Manufacturers'  com- 
mittee on  ventilation,  heat  and  light  find  that  the  effect 
of  varying  character  of  artificial  light  on  the  quan- 
tity and  quality  of  product  produced  may  be  and  very 
often  is  very  great  and,  consequently,  affects  the  cost 
of  production  to  a  very  considerable  extent;  and  feels 
that  it  is  a  matter  of  ordinary  observation  to  those  at 
all  expert  in  the  question  of  artificial  lighting  that 
factory  lighting,  generally  speaking,  is  very  far  from 
what  it  ought  to  be.  The  following  statement  is  a 
brief  summary  of  the  principal  defects  which  are  ordi- 
narily to  be  found. 

In  very  many  cases  there  is  insufficient  illumina- 
tion. This  condition,  however,  is  rapidly  improving 
as  the  result  of  the  advent  of  lamps  of  various  kinds 
of  much  higher  efficiency  than  anything  that  has  been 
available  in  the  past.  It  is  a  fact,  however,  that  in  a 
great  many  cases  where  the  absolute  amount  of 
illumination  is  sufficient,  the  light  is  nevertheless  ex- 
ceedingly unsatisfactory  for  various  reasons.  If  the 
light  falls  on  the  work  from  the  wrong  direc- 
tion, not  only  is  there  great  liability  that  awk- 
ward shadows  of  the  machinery  or  of  the  oper- 
ative's body  will  interfere  with  the  work,  but  in 
addition  if  light  is  reflected  from  polished  portions  of 
the  machinery  or  from  the  work  itself  directly  into  the 
eyes  of  the  operative,  the  results  will  be  anything  but 
satisfactory.  Failure  of  light  to  come  in  the  right 
direction  is  often  distressing  to  the  eyesight  and  also, 
in  addition,  since  it  may  cause  the  operative  to  work 
in  an  unnatural  position,  it  may  result  in  unnecessary 
bodily  fatigue  as  well.  Such  unfortunate  results  are 
often  obtained  if  an  attempt  is  made  to  light  a  work- 
room with  too  few  sources  of  light.  Under  these  con- 
ditions, although  some  operatives  may  receive  a  satis- 
factory light,  others  are  extremely  likely  to  get  the 
light  in  the  wrong  direction,  with  the  unsatisfactory 
results  above  enumerated. 

Another  very  common  defect  in  factory  lighting 
is  the  exposure  of  the  eyes  of  the  workers  to  the  direct 
beams  of  very  brilliant  lamps.  The  use  of  bare  incan- 
descent lamps  is  almost  invariably  not  only  insufficient, 
but  also  dangerous.  Generally,  however,  there  is  no 
difficulty  in  avoiding  this  trouble  if  proper  care  is 
taken. 

Still  another  defect  often  seen  is  either  too  great 
or  tot)  little  contrast  in  the  illumination  of  rooms.  The 
former  of  these  is  by  far  the  most  common  and  as  an 
example  might  be  given  work  on  sewing  machines, 
v/here  individual  lamps  with  opaque  reflectors  are  sup- 
plied which  brilliantly  illuminate  the  machines,  but 
leave  the  rest  of  the  room  in  comparative  darkness. 
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METHODS  OF  CALCULATING  ILLUMINA- 
TION.' 

BY    L.    S.    TWOMEY. 

In  taking  up  the  subject  of  illumination  calcula- 
tions, it  is  first  necessary  to  obtain  a  clear  conception 
of  certain  fundamental  principles,  definitions  and  units. 
Let  us  consider  a  symmetrical  light  source  at  the  center 
of  a  sphere.  The  total  flux  of  light,  which  is  measured 
in  lumens,  flowing  away  from  this  source,  we  will 
designate  as  F.  The  flux  per  unit  of  solid  angle  is 
the  intensity  I  and  is  the  measure  of  the  candle  power 
of  the  source.  From  this  it  is  seen  that  for  a  point 
source,  candle  power  is  independent  of  distance  from 
the  source,  as  the  same  flux  is  within  the  cone  at  all 
distances. 

The  luminous  flux  falling  on  the  interior  of  the 
sphere  produces  the  illumination  E,  which  may  be 
defined  as  the  quantity  of  flux  per  unit  area  of  the 

F 
surface  iUuminated.    Hence  E  = .  If  our  light 

source  has  an  intensity  of  1  candle  in  all  directions, 
the  amount  of  flux  contained  in  each  unit  solid  angle 
will  be  one  lumen,  and  if  the  sphere  be  considered 
as  having  a  radius  of  1  foot,  it  follows  that  each  square 
foot  of  its  surface  receives  one  lumen  from  the  source, 
and  by  definition,  the  illumination  produced  is  one 
foot  candle.  The  total  flux  flowing  away  from  the 
source  is  one  spherical  candle,  and  since  there  are  4:7 
units  of  solid  angle  in  the  sphere,  1  spherical  candle 
=  47r  lumens. 

Since  the  area  subtended  by  one  unit  of  solid 
angle  varies  directly  with  the  square  of  the  radius, 
and  for  a  given  candle  power  the  flux  within  the  angle 
remains  constant,  it  foUow^s  that  the  flux  falling  on 
one  unit  of  area,  together  with  the  illumination,  varies 
inversely  with  the  square  of  the  radius.  This  is  known 
as  the  la\/  of  inverse  squares. 

In  practical  lighting  units,  the  distribution  of 
light  is  symmetrical  only  about  one  axis.  It  is  there- 
fore necessary  that  we  have  some  method  of  ascer- 
taining the  total  light  flux  and  its  distribution  about 
the  source.  It  is  customary  to  obtain  the  polar  distri- 
bution curve  of  light  about  the  source,  and  then  to 
calculate  the  total  flux  by  one  of  several  dift'erent 
methods. 

The  polar  distribution  curve  is  usually  obtained 
by  measuring  the  candle  power  at  a  number  of  angular 
positions  in  a  plane  containing  the  axis  of  symmetry. 
The  unit  is  generally  rotated  about  this  axis  while  the 
readings  are  being  taken,  in  order  to  equalize  anv 
possible  lack  of  symmetry.  Thus  it  will  be  seen  that 
each  reading  is  the  candle  power  at  the  center  of  a 
zone  of  the  sphere.  (See  Fig.  1).  Several  such  distri- 
bution curves  are  shown  in  Fig.  15,  16  and  17. 

It  must  be  remembered  that  the  total  number  of 
lumens  emitted  by  the  source  is  not  in  any  way  pro- 
portional to  the  area  of  the  distribution  curve.  A  light 
source  of  uniform  candle  power  in  all  directions,  radi- 
ates a  greater  flux  in  a  zone  near  the  horizontal  than 
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i*^  does  in  an  equiangular  zone  near  the  vertical.  ThiN 
is  readily  seen,  because  the  area  of  the  zone  nearer 
the  horizontal  is  greater  than  that  of  the  zone  nearer 
the  vertical. 


Fig.    1. 

There  are  several  methods  of  obtaining  the  total 
flux  from  the  distribution  cur\'e,  including  the  Rous- 
seau diagram,  the  Kennelly  diagram,  and  the  Fluxo- 
lite  diagram. 

Rousseau  Diagram. 

The  Rousseau  diagram  is  the  oldest  of  these  meth- 
ods, and  is  shown  in  Fig.  2.  The  distribution  curve  is 
plotted  on  ordinary'  polar  co-ordinate  paper  at  the 
left,  while  the  Rousseau  diagram  is  shown  at  the  right. 
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Fig.    2.     Rosseau   Diagram. 

This  sheet  is  laid  out  by  projecting  the  various  polar 
radii  to  form  the  horizontal  lines,  the  vertical  lines 
being  to  a  uniform  scale,  and  representing  candle 
power.  The  candle  power  readings  are  plotted  on 
this  sheet  at  their  respective  angular  positions,  and 
the  average  ordinate  of  the  curve  is  proportional  to 
the  total  flux  emitted  by  the  source.  Similarly  the  av- 
erage ordinate  of  the  curve  for  any  zone  is  propor- 
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tional  to  the  flux  emitted  in  that  zone.  In  practice 
it  is  customary  to  measure  the  area  of  the  cur\-e  with 
a  planimeter,  and  then  from  this  area  and  the  scale 
tc  which  the  curve  is  plotted,  to  obtain  the  mean  spher- 
ical candle  power  of  the  unit.  Multipljnng  this  value 
b}'  4ir  gives  the  result  in  lumens.  If  the  Rousseau 
diagram  be  divided  into  twelve  areas  of  equal  height, 
the  ordinates  at  the  centers  of  these  zones  ma}'  be 
read,  and  their  sum,  divided  by  twelve  will  give  the 
approximate  average  ordinate  of  the  diagram  without 
the  use  of  a  planimeter. 

This  forms  the  basis  of  the  method  of  obtaining 
spherical  intensity  by  direct  average.     (See  Fig.  3). 


Fig.  3.     Spherical  Intensity  by  Direct  Average. 

The  various  radii  are  located  by  projecting  the  centers 
of  the  zones  of  equal  height  onto  the  circle.  This  dia- 
gram can  be  drawn  on  transparent  celluloid  and  laid 
over  a  distribution  curve,  and  the  candle  power  value 
read  at  the  intersection  of  each  radius  with  the  distri- 
bution curve.  These  readings  will  be  the  same  as  those 
obtained  at  the  centers  of  the  zones  of  equal  heiir!it 
on  the  Rousseau  diagram,  and.  on  being  averaged,  will 
be  numerically  equal  to  the  M.  S.  C.  P.  of  the  curve. 

Based  on  the  Rousseau  diagram  is  a  series  of  con- 
slants  which  may  be  used  for  obtaining  an  approxi- 
mate value  of  the  mean  spherical  candle  power  or  mean 


.\ngle.s 

M.S.C.P. 

M.H.S.C.P. 

at   which  C.P.   is  read. 

Constants 

Constants 

0-10-170-  180 

.0038 

.0076 

10  -  20  -  160  -  170 

.0113 

.0226 

20-30-150-160 

.0184 

.0368 

30  -  40  -  140  -  150 

.0250 

.0500 

40-  50  -  130  -140 

.0308 

.0616 

50  -  60  -  120  -  130 

.0357 

.0714 

60  -70  -  110  -  120 

.0395 

.0790 

70-80  -  100  -  110 

.0421 

.0842 

80  -  90  -    90  -  100 

.0434 

.os<;« 

Fig.     4.     Multipliers     for    Obtaining    M.  S.  C.  P. 
M.  H.  S.  C  P.   from   Candle   Power   Reading. 


and 


hemispherical  candle  power.  (See  Fig.  4).  The  approxi- 
mation lies  only  in  the  assumption  that  the  cur\-e  is 
a  straight  line  between  readings.  This  assumption  is 
made,  however,  in  almost  all  practical  work.  To  use 
these  constants  it  is  onlv  necessarv  to  add  the  four 


candle  power  readings  at  the  various  angles  denoted 
in  each  line  of  the  first  column,  multiplying  the  result 
by  the  constant  given  in  the  second  column.  After 
proceeding  through  the  whole  distribution  curve  in 
this  manner,  the  sum  of  the  products  will  be  numeri- 
cally equal  to  the  mean  spherical  candle  power  of  the 
curve. 

Similarly,  to  obtain  either  the  upper  or  lower  mean 
hemispherical  candle  power,  add  the  two  candle  power 
readings  at  the  angles  denoted  in  each  line  of  the  first 
column,  using  the  upper  or  lower  hemispherical  read- 
ings as  desired,  and  multiply  the  sum  bj'  the  constant 
in  the  third  column.  The  sum  of  these  products  will  be 
numerically  equal  to  the  mean  hemispherical  candle 
power  of  the  curs'C. 


90 


7S" 


Fig.  5.     Construction  of  Ken  nelly  Diagram. 

Kennelly  Diagram. 

The  Kennelly  diagram  has  the  advantage  of  re- 
quiring only  a  protracter  and  pair  of  compasses  for  its 
construction.  See  Fig.  5.  The  construction  is  best 
shown  by  means  of  an  example.  O."  the  distribution 
curv'e  shown  in  the  figure,  with  O  as  a  center  and  the 
radius  equal  to  the  mid  candle  power  of  the  75-90  de- 
gree zone  describe  the  arc  ab,  and  the  angle  between 
ba  and  Ob  being  15  degrees.  Then  with  a  radius 
equal  to  the  mid  candle  power  of  the  60-75  degree 
zone  and  center  P  on  Ob.  describe  a  second  arc  be, 
the  angle  between  Pb  and  Pc  being  15  degrees.  Then 
with  a  radius  equal  to  the  mid  candle  power  of  the  45- 
60  degrees,  and  a  center  q  on  Pc,  describe  the  third  arc, 
the  angle  between  qc  and  qd  being  15  degrees.  This 
process  is  continued  throughout  the  lower  hemisphere. 
and  if  the  diagram  is  accurately  constructed,  the  line 
tg  Avi41  be  vertical.  The  procedure  in  the  upper  hem- 
isphere is  similar.  Project  the  points  T  and  g  on  the 
vertical,  and  one-half  the  distance  J'  g'  to  scale  of 
the  curve  is  numerically  equal  to  the  mean  spherical 
candle  power,  the  length  Of  the  mean  upper  hemi- 
spherical candle  power  and  the  length  Og'  the  mean 
lower  hemispherical  candle  power. 
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Fluxolite  Diagram. 

The  Fluxolite  diagram  is  one  of  the  most  con- 
venient methods  of  determining  the  flux  in  lumens  in 
any  zone  or  for  the  whole  distribution  curve.  (See  Fig. 
6).  It  can  be  assumed  without  material  error,  that  the 
fiux  in  any  zone  (j>  =  area  of  zone  x  mid  candle  power 
of  zone.  Since  the  areas  of  equiangular  zones  of  a 
sphere  are  proportional  to  the  sines  of  their  bisecting 
angles,  measured  from  the  axis  of  the  zones,  <^  =  K  I 
sin  a. 

Where  <^  =  flux  in  zone,  a  =  bisecting  angle  of 
zone,  I  =  Mid  candle  power  of  zone,  K  =  constant  of 
proportionality. 

But  I  sin  a  =  horizontal  projection  of  mid  candle 
power. 

Therefore.  <^  =  K  horizontal  projection  of  mid 
candle  power. 


lo  so  3o  4.0  5o  60 

Fig.    ti.     Fluxolite    Diagram. 


To  evaluate  K.     Area  of  zone,  A  = 


=/:;- 


R  sin 


a  da  =  2  TT  R  [cos  a:  —  cos  aij. 

Rut  since  .•\  =  K  sin  a  (bisecting  angle) 


a:  —  ai 


and  a  =  ai-j- 


(a„—  a,\ 
+  -    ) 


a,  —  aj 
;  K  sin|  a  H |  =  2  tt  R  [cos  a=  —  cos  a.] . 


Solving  for  K.    K  =  2  ,r  R 


cos  ai  —  cos  ai 


(--) 


sin  I  ai  -f 


Substituting  the  various  values  for  ai  and  a^  in  the 
above  equation  we  obtain  the  values  of  K  for  zones 
of  various  angular  widths. 


To  use  these  constants  it  is  only  necessary  to 
measure,  to  scale  of  curve,  the  horizontal  projections 
of  the  mid  candle  powers  of  the  various  zones,   (See 


Width  of  zones 
5  degrees 
10  degrees 
15  degrees 
20  degrees 
25  degrees 
SO  degrees 
35  degrees 
40  degrees 
45  degrees 


Constants 
0.548 
1.098 
1.64 
2.18 
2.72 
3.25 
3.77 
4,3 
4.8 


Fig.  7.  Constants  for  Use  With  Horizontal  Pro- 
jections of  Mid  Candle  Power  of  Equiangular 
Zones. 

Fig.  7),  and  to  multiply  the  sum  of  the  projections  by 
the  proper  value  of  K,  depending  on  the  angular  width 
of  the  zones.  The  result  will  be  given  directly  in  lumens, 
which  may  be  reduced  to  mean  spherical  candles  by 
dividing  by  Att.  Similarly  the  mean  hemispherical 
candle  power  may  be  obtained  by  dividing  the  flux 
ill  the  desired  hemisphere  by  27r. 

Referring  to  the  values  of  K  given  in  the  table, 
we  see  that  the  value  for  10  degree  zones  is  1.098.  If 
the  distribution  curve  be  plotted  on  polar  co-ordinate 
paper  so  dimensioned  that  1.098  inches  equals  sonic 
multiple  of  the  candle  power,  the  horizontal  projec- 
tions may  be  measured  directly  in  inches  and  on  multi- 
plying the  sum  of  the  projections  by  the  multiple  of 
the  candle  power,  the  result  will  be  the  flux  in  lumens. 

Mr.  Norman  Macbeth  has  designed  a  polar  flux 
scale  which  may  be  used  to  measure  the  horizontal 
projections,  giving  the  result  directly  in  lumens.  It  is 
necessary,  however,  to  use  this  scale  only  with  the  par- 
ticular polar  co-ordinate  paper  for  which  it  was  de- 
signed. 

We  have  taken  up  in  detail  all  of  the  more  com- 
mon methods  of  obtaining  the  amount  of  light  avail- 
able for  illuminating  purposes  from  a  given  lighting 
unit  and  may  now  proceed  to  the  various  methods  of 
calculating  the  illumination. 

In  order  to  compare  the  illumination  produced  by 
different  installations,  it  is  necessary  to  select  some 
plane  on  which  to  measure  the  intensity.  It  is  common 
practice  to  select  a  horizontal  plane  at  a  height  de- 
termined by  the  purpose  for  which  the  illumination 
is  to  be  used.  This  "working  plane"  as  it  is  called, 
would  be  at  the  level  of  the  desk  tops  in  offices  and  at 
the  level  of  counter  tops  in  stores. 

Point  by  Point  Method. 

One  of  the  methods  in  use,  is  known  as  the  point 
by  point  method,  (See  Fig.  8).    This  method  takes  no 
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Fig.    S.      Point    By    Point    Method. 
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account  of  wall  and  ceiling  reflection,  but  is  neverthe- 
less useful  in  determining  the  comparative  uniformity 
of  illumination  from  different  sources  and  for  deter- 
mining heights  and  spacing  of  units. 

Referring  to  the  figure,  let  a  =  angle  which 
light  rays  make  with  vertical;  I- =  candle  power  in 
direction  SB  at  angle  a  from  vertical ;  E°  ^  Illumina- 
tion on  plane  CD  normal  to  Sb ;  E"  =  Illumination  on 
horizontal  plane  AB  ;  d  =  distance  from  point  beneath 
source  to  point  where  illumination  value  is  desired ; 
h=  height  of  lamp  above  horizontal  plane;  I  ==  dis- 
tance from  source  to  point  B.  Then  the  illumination 
at  point  B  on  plane  cD, 

I. 


Then  from  the  distribution  curve  find  the  candle 
power  at  the  angle  a  and  multiply  this  by  the  illumi- 
nation from  the  one  candle  power  source. 

The  results  calculated  in  the  above  manner  may 
be  represented  graphically  as  shown  in  Fig.  10,  where 


V 


Since 


cos  a 


Also 


Therefore 


E-^ 


E-. 


I'  cos'  a 

h* 

=  E"  cos  a 
I  cos'  a 

h' 


The  value  of  !•  is  found  from  the  distribution  curve 
of  the  source  under  discussion  and  the  value  of  a  may 
be  computed  from  the  values  of  h  and  d.  To  facili- 
tate this  work  various  tables  (See  Fig.  9),  have  been 
computed,  giving  the  values  of  the  angle  a  for  various 
values  of  h  and  d,  together  with  the  illumination  pro- 
duced at  the  corresponding  points  on  the  horizontal 
plane  by  a  one  candle  power  source.  To  use  this  table 
it  is  only  necessary  to  look  up  the  value  of  a  for  the 
assumed  values  of  h  and  d,  together  with  illumination 
produced  at  the  point  by  the  one  candle  power  source. 


the  abscissae  represent  various  horizontal  distances 
from  the  source,  and  the  ordinates  represent  the  cor- 
responding illumination  in  foot  candles. 

The  first  step  in  designing  a  system  of  illumina- 
tion for  a  given  room  is  to  select  the  intensity  in  foot 
candles.  The  intensity  varies  with  different  classes 
of  service  and  considerable  care  should  be  used  in 
making  this  assumption.  Values  are  given  in  Fig.  11 
for  several  common  classes  of  service. 


Class   of  Service 


Light  Intensity 

In 
Foot  Candles 

Auditoriums    (General    Illumination) 1  to  3 

Theatres  "  "  1  to  3 

Churches  "  "  2   to  3 

Reading  Rooms  1   to  3 

Residences    ((Jeneral   Illumination) 1   to  2 

Desk  Illumination 2  to  6 

Postal  Service  2  to  6 

Bookkeeping 3  to  5 

Stores,  (General  Illumination) 2  to  5 

Stores,  Clothing 4  to  7 

Drafting 5  to  10 

Engraving 5   to  10 


Intensity    of    Xllamlnation    in   root-Candles    on    Horizontal  Planes  at  Points  at  Various 
Angle  Between  LigUt  Hay  and  Z.ine  Ferpendlcolar  to 


Fig.    11. 

Distances  from  a  Iilgbt  Soorce  of  I  Candle-] 
Plane  lUtuninated 
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In  this  connection  Fechner's  law  of  vision  is  of 
great  importance.    This  law  is  briefly  as  follows : 

The  sensations  produced  on  the  optic  nerves  vary 
approximately  as  the  logarithms  of  the  values  of  the 
stimuli  producing  the  sensations.  In  other  words,  the 
same  change  in  sensation  is  produced  by  increasing 
from  2  to  4  foot  candles  as  by  increasing  from  4  to 
8,  from  6  to  12  and  so  on.  After  the  desired  illumina- 
tion value  has  been  assumed,  there  are  several  methods 
of  procedure,  all  based  on  the  results  of  tests  of  the 
equipment,  and  the  class  of  room  under  considera- 
tion. 

The  total  number  of  effective  lumens  required  is 
obtained  by  multiplying  the  area  to  be  lighted  in 
square  ft.,  by  the  assumed  foot  candle  value. 

Due  to  the  absorption  of  the  reflectors,  walls,  etc., 
only  a  portion  of  the  lumens  emitted  by  the  source 
are  effective  on  the  working  plane,  so  that  it  is  neces- 
sary to  have  data  on  previous  tests  in  order  to  calcu- 
late the  total  wattage  required.  Fig  12  shows  the 
effective  lumens  per  watt  for  various  lamps  equipped 
with  Holophane  reflectors  in  rooms  having  either  light 
or  dark  walls. 


Lamps 

Reflectors 

Walls 

Constant 

Mazda 

(^lear   Holophane 

Light 

5. 

Mazda 

near  Holophane 

Dark 

4. 

Mazda 

Enameled  or  .satin  tin. 

Light 

4.3 

Mazda 

Knameled  or  satin  ftn. 

Dark 

3.4 

Gem 

Clear  Holophane 

Light 

2.2 

Gem 

Clear   Holophane 

Dark 

l.S 

3.1  Watt 

Ca 

bon 

Clear  Holophane 

Light 

1.8 

3.1  Watt 

Carbon 

Clear  Holophane 

Dark 

1.5 

Fig.    12. 

The  total  watts  required  is  found  by  dividing  the 
total  number  of  effective  lumens  required  by  the  effect- 
ive lumens  per  watt  constant. 

(sq.  ft.  X  foot  candles)  =  eft'ective  lumens 

watts  ^ — 

effective  lumens  per  watt  constant. 

The  above  method  is  open  to  two  serious  objec- 
tions; first  the  wide  limits  over  which  the  wall  condi- 
tions are  defined,  and  second,  the  fact  that  the  lumens 
per  watt  constants  are  based  on  a  definite  watts  per 
candle  of  the  lamps.  As  the  watts  per  candle  values 
have  been  changed  from  time  to  time,  this  is  a  rather 
serious  objection  to  the  method,  as  it  requires  a  new 
set  of  constants  for  each  change. 

If,  however,  the  constants  be  based  onlv  on  the 
percentage  of  the  total  generated  lumens  which  is 
effective  on  the  working  plane  under  given  conditions, 
changes  in  Ihe  lamp  efficiency  will  not  affect  the  values 
of  the  constants.  A  table  of  such  illumination  con- 
stants is  given  in  Fig.  13. 


Lamp. 

Mazda 
Mazda 
Mazda 
Gem 
Gem 
Gem 
3.1  watt 
3.1   watt 


car. 
car. 


Kqiiipment. 
Clear  Holophane  Reflector 
Clear  Holophane  Reflector 
Clear  Holophane  Reflector 
Clear  HoIopi,;.ne  Reflector 
Clear  Holophane  Reflector 
Clear  Holophane  Reflector 
Clear  Holophane  Reflector 
Clear  Holophane  Reflector 

Fig.    13. 


Con- 

Ceiling. 

Wall.<=. 

stant. 

Light 

Light 

.625 

Light 

Dark 

.575 

Dark 

Dark 

.50 

Light 

Light 

.57 

Light 

Dark 

.45 

Dark 

Dark 

.3S 

Light 

Light 

.57 

Light 

Dark 

.45 

Tht 


le  method  of  applying  these  constants  is  as 
follows :  Multiply  the  area  to  be  lighted,  expressed  in 
square  feet,  by  the  desired  foot  candle  intensitv     This 


gives  the  effective  lumens  required,  which  should  be 
divided  by  the  proper  illumination  constant.  The  re- 
sult is  the  total  lumens  required  to  produce  the  de- 
sired illumination,  liy  referring  to  a  table  of  total 
lumens  given  out  by  each  of  the  various  sizes  and 
classes  of  lamps,  (See  Fig.  14),  it  is  a  simple  matter 


Rated 
Watts 


10 

20 

25 

30 

35 

40 

45 

60 

60 

80 

100 

120 

150 

250 

400 

500 


TOTAL  LUMENS  GIVEN  BY 


MAZDA 


TANTALUM 


GEM 


CARBON 


100-125   200-250   100-125   200-250   100-125   100-125   200-260 


volts       volts       volts       volts 


volts 


187. 

319. 

498. 

830. 

1245. 
2168. 
3470. 
4335. 


302. 

402. 

671. 

1006. 
1677. 

4035. 


126. 

221. 
277. 
443. 


252. 
398. 


162. 

207. 
249. 
337. 
419. 


volts 
21.2 
50.3 
83.6 
96.4 


174. 
208. 


yolts 


84. 


171. 


349. 
419. 


341, 


Fi« 
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to  determine  the  necessary  wattage  and  the  size  and 
number  of  lamps.  Changes  in  the  watts  per  candle 
of  the  lamps  necessitate  only  a  revision  of  the  lumens 
table. 

All  that  now  remains  is  to  distribute  the  lamps 
according  to  the  proper  spacing  and  height.  This  is  a 
matter  largely  governed  by  experience,  although  sev- 
eral manufacturers  offer  valuable  suggestions  and  rules 
for  installing  their  products.  In  the  absence  of  these 
rules  it  is  necessary  to  use  something  of  a  "cut  and 
try"  method,  checking  up  each  proposed  spacing  for 
uniformity  by  means  of  the  point  by  point  method. 
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Fig.  15.  Characteristic  Curves  "MAZDA"  35,  40  and 
60-watt,  100-125-volt  Bowl-Frosted  Lamps  with 
Extensive    Reflectors. 

It  is  extremely  difficult  to  lay  down  many  defi- 
iiiie  rules  for  the  spacing  of  outlets,  as  this  is  often 
determined  bj;  the  architectural  requirements.  The 
spacing  of  outlets,  the  height  of  units  above  the  floor 
and  the  type  of  reflector  used  are  all  interdependent, 
so  that  each  case   must  be  worked  out  individuall3^ 
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One  requirement  should  always  be  observed  however; 
the  space  to  be  illuminated  should  be  divided  as  nearly 
as  possible  into  squares  and  one  outlet  placed  at  the 
center  of  each  square. 
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Fig.  16.     Characteristic  Curves  "MAZDA"  25,  40  and 
60-watt,   100-125-voU  Bowl   Frosted   Uimps. 

The  Holophane  line  of  high  efficiency  reflectors 
affords  perhaps  the  best  example  of  securing  correct 
heights  and  spacing  by  means  of  the  manufacturers' 
rules.  These  reflectors  are  made  in  three  general  types 
of  each  size,  known  as  extensive,  intensive,  and  focus- 
ing. As  their  names  indicate,  the  extensive  type  (Fig. 
15)  gives  the  broadest  distribution  of  light,  the  maxi- 
mum occurring  at  45  or  50  degrees  from  the  vertical ; 
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Fig.  17.  Characteristic  Curves  "MAZDA"  25,  40  and 
60-watt,  100-125-volt  Bowl-Frosted  Lamps  with 
Intensive   Reflectors. 

the  focusing  type  (Fig.  16)  gives  a  maximum  candle 
power  out  to  about  10  degrees,  while  the  intensive 
type  (Fig.  17)  comes  in  between  the  extensive  and 
the   focusing,   its   maximum  occurring    out    to    about 


■K)  degrees.  As  the  uniformity  of  illumination  depends 
upon  the  ratio  of  spacing  to  height  above  the  plane 
of  illumination,  the  correct  values  of  these  ratios  have 
been  worked  out  and  are  as  follows: 

Extensive  Type:  Height  ^  approximately  Yz.  av- 
erage distance  apart  of  outlets. 

Intensive  type:  Height  =  approximately  4/5  av- 
erage distance  apart  of  outlets. 

Focusing  type :  Height  =  approximately  1  1/3 
average  distance  apart  of  outlets. 

It  will  generally  be  found  that  it  is  a  necessary 
use  the  "cut  and  try"  method  to  determine  which  type 
of  reflector  is  best  suited  for  a  given  problem,  in  order 
to  conform  with  the  various  requirements  of  archi- 
tecture, appearance  and  possible  spacing  of  outlets. 


COMPULSORY  WIRELESS  FOR  VESSELS. 
EiTective  July  1,  1911,  all  ocean-going  vessels  car- 
rying more  than  fifty  passengers  must  be  equipped 
with  wireless  telegraph  apparatus  capable  of  trans- 
mitting messages  at  least  100  miles,  according  to  an 
act  of  Congress  passed  June  24,  1910.  The  operator 
must  possess  a  government  certificate  given  after 
passing  an  examination  at  one  of  the  navy  yards  or 
naval  stations.  After  January  1,  1912,  storage  batter- 
ies or  other  auxiliary  must  be  provided  in  case  of 
any  accident  to  the  dynamo. 


ON   THE  CONTROL   OF   SURGES   IN   WATER 
CONDUITS.' 

BY    W.    F.    DURAND. 

The  usual  treatment  of  the  problem  of  the  surge 
chamber  presupposes  a  cylindrical  form.  Certain 
cases  may  arise  in  which  a  flaring  or  funnel-shaped 
form  may  rather  be  preferred.  In  any  case  the  differ- 
ential equations  which  indicate  the  movement  of  the 
water  do  not  admit  of  direct  mathematical  solution, 
in  consequence,  various  indirect  and  approximate 
methods  have  been  devised.  In  all  such,  however,  the 
point  of  departure  has  been  an  assured  size  of  chamber 
and  a  consequent  determination  of  the  resulting  move- 
ment of  the  water.  In  the  present  paper  the  order  is 
reversed.  A  program  is  imposed  on  the  water  and  a 
surge  chamber  is  found  suitable  for  the  realization  of 
these  imposed  conditions.  Taken  in  this  order,  the 
equations  by  the  use  of  methods  of  approximate  inte- 
gration and  differentiation  admit  of  direct  solution 
without  trial  and  error  adjustment.  This  method  is 
described  and  illustrated  in  operative  detail,  with  ap- 
pendices giving  the  necessary  mathematical  discus- 
.sion. 

The  relations  between  the  characteristics  of  the 
acceleration  curve  for  the  water  and  the  resulting  form 
and  dimensions  of  the  chamber  are  discussed  in  detail 
and  methods  are  developed  for  the  rapid  derivation 
of  a  series  of  chambers  from  a  single  type  acceleration 
curve; 'also,  for  the  determination  of  a  chamber  of  such 
form  and  size  as  shall  produce  a  non-oscillatory  move- 
ment of  the  water  in  the  chamber.  Illustrative  cases 
with  graphical  representation  of  the  quantities  In- 
volved are  given  in  Appendix  No.  3. 

'  Abstract  of  paper  presented  at  San  Francisco  Meeting  Amer- 
ican Society  of  Mechanical  Engineers,  June  28,  1911. 
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WORKMAN'S  CONPENSATION  ACT  FOR 
WASHINGTON. 
Adequate  protection  lor  employer  and  employee, 
increased  safety  of  industrial  operations,  sure  and 
certain  relief  for  workers  injured  at  extra  hazardous 
occupations,  and  tiieir  families  and  dependents,  elim- 
ination of  litigation  and  consequent  saving  of  retain- 
er's fees  and  court  expenses  and  regulation  by  state 
police  powers  of  dangerous  trades  and  occupations, 
are  some  of  the  advantages  claimed  for  the  work- 
man's compensation  act,  which  will  become  effective 
in  Washington  on  October  1,  1911. 

The  theory  of  the  act,  which  was  adopted  by  the 
last  Legislature,  is  stated  in  these  words:  "The  wel- 
fare of  the  state  depends  on  its  industries  and  even 
more  upon  the  welfare  of  its  wage-earners." 

The  new  law  applies  to  all  factories,  mills  and 
workshops  where  machinery  is  used  and  foundries, 
quarries,  mines,  smelters,  powder  works,  breweries, 
elevators,  docks,  dredges,  laundries,  printing,  engi- 
neering, logging,  lumbering,  ship-building,  railroad 
and  general  building  operations,  street  and  inlerurban 
railroads,  electrical,  power  and  heating  plants  and 
steamboats. 

One  hundred  and  fifty  thousand  dollars  has  been 
appropriated  by  the  state  to  bear  the  expense  of  ad- 
ministering the  law,  and  Governor  Marion  E.  Hay- 
has  appointed  a  commission  to  have  full  charge  of  the 
industrial  insurance  work,  including  the  collection  of 
premiums  and  the  adjustment  and  settlement  of 
claims.  The  conunission,  which  is  composed  of 
George  A.  Lee  of  Spokane,  representing  the  legal 
profession,  chairman;  C.  A.  Pratt  of  Tacoma,  for  the 
manufacturers  and  employers,  and  J.  H.  W  allace  of 
Seattle,  for  the  workingmen,  has  power  to  create  new- 
classes  and  establish  new  rates. 

The  law  provides  that  each  of  the  industries  shall 
contribute  a  certain  percentage  of  its  pay-roll  to  an 
accident  fund,  from  which  various  sums  are  paid  out 
for  total  or  part  disability  or  on  death  to  the  family 
and  dependents  of  the  injured  workman,  the  expense 
of  handling  the  fund  being  borne  by  the  State.  In- 
jured workmen,  their  families  or  dependents,  cannot 
recover  by  law  except  where  the  injury  is  caused  by 
the  intent  of  the  employer,  in  which  case  the  work- 
man or  his  family  may  recover  not  only  the  sums  due 
under  this  act,  but  may  sue  for  any  excess  of  damage 
over  those  amounts. 

Where  a  workman  is  injured  because  the  em- 
ployer has  neglected  to  obsen-e  the  safeguards  re- 
quired by  law  or  by  the  regulations  of  the  department, 
the  employer  must  pay  50  per  cent  more  than  the 
fixed  amounts.  Where  the  workman  intentionallv  in- 
jures himself  he  receives  no  benefit. 

The  industries  of  the  state  are  classified  and  cer- 
tain premiums  fixed  for  each  class.  The  employers 
are  required  to  pay  three  months'  premiums  into'  the 
state  treasury  on  or  before  October  1,  1911.  After 
December  31,  1911,  monthly  payments  are  required, 
provided,  however,  that  if  any  industry  has  a  sufficient 
amount  on  deposit  with  the  state  to  take  care  of  its 
accidents  no   further  payments   shall   be   required. 

Each  industry  is  responsible  only  for  the  accidents 


occurring  in  that  class.  It  is  inlendeil  that  the  acci- 
dent fund  shall  be  neither  more  or  less  than  self- 
supporting.  The  rates  are  subject  to  readjustment, 
depending  on  the  number  of  accidents  and  the  need 
for  compensation  of  injured  workmen. 

Employers  are  required  to  report  accidents 
promptly,  and  their  books,  records  and  pay-rolls  must 
be  open  for  inspection  by  the  commission.  Refusal 
to  permit  inspection  is  made  a  misdemeanor  and  the 
employer  also  is  penalized  $100  for  each  offense,  to  be 
collected  by  action  in  court  and  paid  into  the  accident 
fund. 

-Misrepresentation  in  his  pay-roll  makes  the  em- 
ployer liable  to  10  times  the  difference  between  the 
correct  and  the  wrong  figures.  If  the  employer  re- 
fuses or  fails  to  pay  his  monthly  assessments,  a  work- 
man injured  in  his  service  may  sue  in  the  courts  with 
the  employer's  defenses  of  "fellow-servant,"  "assump- 
tion of  risk"  and  "contributory  negligence"  abolished. 

No  part  of  the  premium  can  be  deducted  from  the 
ages  of  the  workman,  the  violation  by  the  employer 
of  this  section  of  the  law  being  made  a  gross  misde- 
meanor, punishable  by  one  year  in  the  county  jail 
or  by  a  fine  of  $1000,  or  both. 

The  schedule  of  payments  for  various  injuries  is 
as  follows : 

In  the  event  of  death,  expenses  of  burial,  $75; 
payments  to  widow  or  iuAalid  widower,  $20  a  month 
while  unmarried,  $240  in  a  lump  sum  on  remarriage 
of  the  widow  for  each  surviving  child  under  16,  $5  a 
month,  monthly  amount  limited  to  $35;  if  no  widow 
or  widower  survives,  $10  a  month  to  each  child  under 
16  years.  The  same  rule  applies  to  children  who  be- 
come orphans  by  death  of  surviving  parent,  with 
monthly  limit  of  $35.  Dependents  will  be  paid  50  per 
cent  of  the  average  monthly  support  formerly  received 
from  the  deceased  w-orkman,  limited  to  $20  a  month. 
Parents  of  deceased  unmarried  workmen  receive  $20 
a  month  up  to  time  deceased  would  have  been  21  years 
of  age. 

When  totally  disabled,  loss  of  both  arms  or  one 
leg  and  arm,  sight,  paralysis  or  other  injury  preventing 
the  workman  from  doing  any  work,  entitles  him  to 
$20  a  month  if  unmarried;  if  supporting  wife  or  invalid 
husband,  $25  a  month ;  if  the  husband  is  not  an  invalid, 
$15.  For  each  child  under  16,  an  additional  $5  a  month 
up  to  a  total  of  $35.  In  case  of  death  of  the  totally  dis- 
abled workman,  the  widow  or  widower  received  $20 
a  month  until  death  or  remarriage  and  $5  a  month 
additional  for  each  child  under  16.  Orphan  children 
receive  $10  a  month. 

When  partly  disabled  by  the  loss  of  one  foot, 
leg,  hand  or  arm,  eye  or  fingers,  the  workman  will 
receive  a  certain  cash  lump  sum  up  to  $1500.  The 
loss  of  one  arm  at  the  elbow  is  made  the  maximum 
injury  and  the  payment  for  other  injuries  is  scaled 
down  by  the  commission.  If  the  injured  workman 
resides  or  moves  out  of  the  State  the  commission  may 
lump  the  monthly  payments,  not  to  exceed  $4000, 
based  on  the  American  mortality  table.  Any  decis- 
ion of  the  commission  is  subject  to  appeal  in  the 
superior  courts. 
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RESPONSIBILITIES    OF    ELECTRICAL    ENGI- 
NEERS IN   MAKING  APPRAISALS.' 

BY    II.    M.    BYLLESBY. 

The  electrical  engineer  must  recognize  that  in 
addition  to  the  multiplicity  of  duties  he  has  been  called 
upon  to  discharge,  he  is  now  confronted  with  a  new 
class  of  responsibilities  from  which  he  cannot  shrink 
To  these  responsibilities  he  must  give  the  best  that  is 
in  him  of  experience,  of  fair  mindedness,  of  wisdom 
and  of  justice. 

In  the  world  at  large  and  particularly  in  the 
United  States  we  appear  to  be  in  the  midst  of  a  period 
of  flux  and  change.  Old  methods  and  old  standards 
are  passing  away ;  new  methods  and  new  standards  are 
demanded.  With  the  marv^elous  progress  of  the  civ- 
ilized world  since  the  last  great  economic  and  social 
changes,  it  will  be  a  shame  if  the  present  crisis  fails  of 
a  solution  more  rational  and  with  less  hardship  and 
destruction  than  has  attended  previous  solutions  df 
economic  and  social  crises.  Out  of  the  present  contro- 
versies we  must  endeavor  manfully  and  fairly  to  liring- 
a  condition  of  justice  to  all  concerned  and  in  our  share 
of  duty  in  these  matters  we  must  make  every  effort  to 
be  intelligent  and  not  to  be  found  wanting  in  fair  deal- 
ing and  honesty  between  man  and  man.  between  cor- 
porations and  the  public  and  between  governing  bodies 
and  corporations.  Principal  among  these  new  respon- 
sibilities which  are  being  rapidly  thrust  upon  our  pro- 
fession is  making  appraisals  to  determine  the  \alue 
of  the  property  of  a  public  service  corporation. 

These  values,  in  accordance  with  the  unmistakable 
present  trend  of  the  times,  are  to  be  made  a  basis  upon 
which  or  from  which  are  fixed  the  maximum  rates 
which  these  corporations  are  to  .be  allowed  to  charge 
for  service  rendered.  There  is  much  discussion  taking 
place  on  replacement  values,  reproduction  values,  de- 
preciation values,  and  intangible  values.  In  the  ma- 
jority of  cases  the  property  to  be  appraised  represents 
a  continuing  growth  or  a  construction  period  from  its 
inception.  Much  of  the  construction  work  we  arc 
called  upon  to  value  is  concealed  from  view,  such  as 
foundations  of  buildings,  foundations  for  machinery, 
submerged  portions  of  hydraulic  construction,  conduit 
systems  and  gas  pipes.  In  6very  case  the  structures 
oi  plants  have  been  built  in  what  is  conventionally 
termed  a  "piecemeal"  fashion.  Almost  every  public 
serv^ice  corporation  has  started  from  a  small  beginning 
and  added  to  its  plant  continuously,  and  the  finished 
structure  today  represents  construction  work  which 
has  been  continued  from  the  time  the  original  propertv 
was  created.  In  meeting  the  questions  which  thc 
spirit  of  the  times  is  demanding  answers  to.  verv  prop- 
erly a  demand  is  made  by  all  parties  to  the  contro- 
versy that  absolute  and  entire  frankness  and  complete 
c?ndor  pervade  the  negotiations.  Properly  a  period 
has  been  put  to  the  practice  of  dissimulation  and  trick- 
ery' and  misrepresentation  on  the  part  of  the  public. 
the  governing  body,  and  the  corporation.  From  a  long 
experience  I  can  state  for  my  iiart  that  trickery 
and  dissimulation  and  unfair  dealing  in  the  past  ha\e 
been  fully  as  great  on  the  part  of  the  public  and  the 
governing  bodies,   if  not  greater,  than  on  the  part  of 

'  Extract    from    address   at    annual    convention    A.    I.    E.    B., 
Chicago,  June  27,  1911. 


the  corporations.  Following  this  proper  demand  for 
candor,  I  desire  to  call  the  attention  of  my  fellow  mem- 
bers of  the  American  Institute  of  Electrical  Engineers 
to  the  painful  fact  that  it  is  extremely  rare  for  a  pro- 
fessional engineer  or  constructor  in  any  branch  of 
industry,  in  any  branch  of  construction,  to  estimate 
the  cost  of  such  construction  with  accuracy  and  that 
the  practically  uniform  experience  has  been  that  all 
such  estimates  have  proved  woefully  less  than  the  cost 
of  the  completed  project. 

I  believe  we  should  be  candid  and  frank  on  the 
subject.  Every  one  of  us  whose  duties  require  him 
either  as  a  principal  or  in  an  auxiliary  capacity  to  be 
responsible  for  the  furnishing  of  capital  to  build  any 
given  public  service  construction  or  to  develop  anv 
given  enterprise,  knows  full  well  from  a  long  and  pain- 
ful experience  that  unless  he  provides  for  indefinite  ex- 
cess charges  or  leaves  some  other  avenue  of  escape, 
the  enterprise  or  construction  when  finished  will  be 
burdened  with  a  floating  debt  which  seldom  is  of  small 
relative  proportion.  This  debt  is  the  difference  be- 
tween the  estimated  cost  of  building  the  undertaking 
and  the  actual  cost  as  developed  after  the  event.  T 
believe  there  has  not  been  a  considerable  piece  of  public 
service  construction  in  recent  years  where  the  finished 
cost  complete  has  not  overrun  the  estimated  cost  by  a 
minimum  in  a  few  cases  of  10  per  cent  to  15  per  cent 
to  a  maximum  in  a  majority  of  cases  of  a  dangerously 
large  percentage  which  not  infrequently  has  gone  to 
an  excess  cost  of  100  per  cent.  All  experienced  con- 
tractors will  bear  out  the  statement  I  have  made.  The 
comparatively  few  contractors  who  finish  their  career 
with  more  mone}'  than  they  started  with,  or  with  more 
money  than  they  themselves  started  with  and  without 
leaving  their  banks  or  guarantee  companies  in  the  lurch 
have  an  experience  of  profit  and  loss,  the  loss  on  one 
job  the  profit  on  another.  These  men  have  learned 
their  lesson  and  today  they  will  only  with  the  greatest 
reluctance  take  a  contract  which,  under  an  enforceable 
bond,  compels  them  to  fully  complete  any  large  given 
piece  of  work  for  a  given  sum  of  monev.  A\niere  they 
are  forced  to  take  any  part  of  their  contract  in  this  man- 
ner the}'  very  properly,  I  think,  pro\'ide  for  extras  at 
a  given  rate,  expecting  that  their  loss  on  the  lump  work 
will  be  made  up  by  the  profit  from  the  extras.  This  is 
too  thoroughly  understood  to  admit  of  any  discussion. 

I  shall  not  attempt  to  go  into  detail  of  this  well- 
nigh  universal  experience  of  underestimating.  A  large 
total  excess  cost  of  a  completed  undertaking  may  be 
represented  by  a  small  overrun  in  the  cost  of  the  purely 
l^hysical  construction  and  an  omission  of  large  material 
collateral  expenditures  which  arc  part  and  parcel  of  the 
completed  project.  The  shortage  may  be  due  in  this 
view  of  the  case  to  an  ignorance  on  the  part  of  the 
individual  furnishing  the  budget  to  be  provided:  igno- 
rance which  results  in  overlooking  a  material  and 
proper  part  of  the  cost  of  the  completed  project  be- 
cause _it  was  not  strictly  physical  construction.  The 
overrun  resulting  in  the  floating  debt  therefore,  in 
many  cases,  may  be  quite  largely  made  up  of  the  omis- 
sion of  those  necessary  costs  which  in  the  discussions 
of  the  times  arc  termed  "intangible  valites."  But  no 
matter  in  what  direction  the  shortage  occurs,  no  matter 
whether  on  the  strictly  physical  part  of  the  construction 
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or  from  forgetfulness  of  or  ignorance  of  the  proper 
costs  under  the  head  of  intangible  values,  the  facts 
remain  substantially  as  I  have  stated  in  my  premise. 

How  careful,  therefore,  how  fair  minded  and  liberal 
should  be  the  point  of  view  of  the  professional  engineer 
in  appraising  the  value  of  another  man's  or  another 
corporation's  property  for  the  solemn  and  serious  pur- 
pose of  having  based  upon  his  appraisal  the  return 
which  that  man  or  that  corporation  is  to  be  allowed 
to  receive  upon  the  investment.  It  is  unfair  that  an  engi- 
neer or  appraiser  who  recognizes  at  the  bar  of  his  own 
conscience  that  his  own  estimates  have  been  uniformly 
overrun  should  make  his  appraisals  without  taking  into 
consideration  and  manfully  applying  to  his  estimate 
his  own  factor  of  individual  inaccuracy,  his  own  per- 
sonal factor  of  nearly  unfailing  underestimating. 

If  the  profits  to  be  allowed  public  service  com- 
panies were  to  be  on  a  broad  and  liberal  basis  this  fea- 
ture would  be  of  less  importance.  The  spirit  of  the 
times,  brought -around  partly  by  mistakes,  by  selfish- 
ness, bv  unfairness,  on  the  part  of  all  parties  to  the 
contract,  the  tendency  of  the  times,  actuated  to  a  de- 
gree by  certain  irresponsible  magazine  writers,  maga- 
zines and  papers,  and  by  certain  politicians,  all  tend  to 
reduce  the  return  of  the  public  service  corporation  to 
a  low  point.  At  best  it  would  indicate,  allowing  the 
public  service  corporation  after  paying  its  operating 
expenses  and  depreciation  charges,  a  distributable  sum 
equivalent  to  from  7  per  cent  to  a  possible  10  per  cent 
upon  its  reproduction  value,  the  higher  percentage 
being  rather  hoped  for  than  indicated.  It  become'^ 
plainly  evident,  therefore,  how  grievous  a  hardship 
may  be  worked  upon  corporations  if  the  appraisal 
of  their  property  is  as  much  below  the  real  value  of 
their  property  as  the  average  estimate  of  the  engineer 
has  proven  in  the  past.  I  think  the  situation  is  one 
of  the  most  momentous  which  confronts  our  profes- 
sion today.  A  large  part,  I  presume  90  per  cent,  of 
the  activities  of  our  profession  have  resulted  from  the 
continumg  growth  and  existence  and  development 
of  public  service  corporations.  If  these  corporations 
through  under  appraisals  or  drastic  regulations  are 
discouraged  and  cease  their  active  aggressive  growth 
of  the  past  it  will  be  immediately  reflected  in  the 
lessening  demands  made  for  the  services  of  the  mem- 
bers of  our  profession. 

Capital  is  a  peculiarly  mobile  commodity.  Capital 
will  flow  from  one  part  of  the  w^orld  to  another  in 
accordance  with  the  inducements  which  are  ofTered  it. 
Capital  will  leave  any  given  field  with  great  speed  if 
it  finds  that  it  is  receiving  an  unfair  or  unjust  recom- 
pense or  other  fields  offer  greater  inducements.  With- 
out capital,  modern  enterprise  is  impossible.  The 
most  beneficial  use  of  capital  is  to  have  it  employed 
in  developing  new  enterprises,  extending  existing  en- 
terprises which  in  turn  develop  and  add  to  the  wealth 
of  the  communities  served.  In  our  extending  enter- 
prises we  afford  profitable  employment  for  increasing 
population  and  we  ameliorate  the  conditions  of  human 
existence.  The  profession  in  which  the  members  of 
this  association  are  engaged  could  not  exist  at  all  if 
capita]  withdrew  its  support  from  enterprises  depend- 
ing upon  the  genius  and  ability  and  conscientious 
effort  of  the  electrical  engineer. 


I  urge  upon  all  of  you  to  carefully  consider  this 
subject,  to  avoid  the  influence  of  the  idea  that  the 
professional  engineer  can  get  along  without  the  serv- 
ices of  capital.  Capital  on  its  part  must  treat  the 
public,  the  laboring  man  and  the  professional  man 
with  fairness  and  liberality,  with  more  fairness  and 
liberality  than  it  has  in  the  past.  On  the  other  hand, 
the  professional  man  who  from  the  nature  of  his  call- 
ing and  its  dignity  carries  a  large  influence  in  the 
community  in  which  he  operates  must  not  forget  the 
close  co-relation  between  brains,  labor  and  capital,  and 
neither  through  professional  indifference  or  profes- 
sional jealousy  allow  himself  to  give  capital  an  unfair 
hearing  or  an  unjust  decision. 

We  must  avoid  the  fallacy  that  only  the  physical 
portion  of  a  corporation's  property  is  entitled  to  a 
value,  a  fallacy  which  has  led  many  engineers,  many 
business  men  and  many  corporations  to  disaster.  The 
facts  being  that  beyond  the  naked  physical  value 
there  is  required  a  very  large  and  material  sum  to 
change  that  naked  inert  mass  of  physical  construction 
into  a  live,  progessive,  earning  entity.  The  omission 
of  the  cost  of  making  a  going  concern  in  addition  to 
its  naked  physical  value  has  been  the  root  and  cause, 
in  my  judgment,  of  a  large  proportion  of  the  'dis- 
asters which  have  overtaken  enterprises  in  the  field  in 
which  we  operate. 

These  remarks  and  more  to  the  same  effect  apply 
to  the  question  of  intangible  values  and  when  called 
upon  to  deal  with  these  matters  I  hope  the  fullest 
consideration  will  be  given  to  them.  These  intangible 
values  generally  embrace  interest  during  construction, 
accidents  and  insurance  during  construction,  engineer- 
ing charges,  supervision  charges,  and  they  should  in- 
clude proportionately,  the  tremendously  large  sums 
expended  by  public  service  corporations  in  develop- 
ing the  business,  in  educating  the  public,  and  produc- 
ing a  sale  of  their  commodity,  whose  reflex  effect  in 
subsequent  reduction  of  the  operating  charges  should 
be  considered  as  proper  cost  in  the  value  of  the  prop- 
erty. Further  proper  charges,  of  an  absolutely  legiti- 
mate nature,  to  the  intangible  value  account  include 
the  legal  expenses  of  organization  and  of  putting 
the  enterprise  on  its  feet,  the  discounts  on  securities 
sold  or  brokerage  paid  for  finding  of  the  capital  and 
particularly  in  the  case  of  the  older  companies,  the 
large  sums  spent  in  absolute  good  faith  in  what  was 
really  a  period  of  experimenting  to  obtain  the  best 
apparatus,  the  best  systems,  and  methods  adapted  to 
the  requirements  of  the  company  happening  to  be  in 
question.  Due  regard  should  always  be  given  to  the 
added  cost  of  piecemeal  construction  which  has  been 
an  unfailing  incident  of  all  of  these  corporations.  In 
all  fairness  it  should  include  the  losses  due  to  obso- 
lescence and  the  discarding  of  workable  machinery 
long  before  its  life  had  been  exhaused,  this  discard- 
iiig  being  for  the  purpose  of  keeping  pace  with  the 
times  and  in  the  last  analysis  for  the  better  serving 
of  the  public. 

There  is  a  tendency.  I  hope  a  diminishing  ten- 
dency, to  be  unfair  to  public  service  corporations  and 
to  be  entirely  oblivious  of  the  hazards  and  risks  they 
have  incurred  in  the  building  of  their  business  and  to 
be   forgetful   of  the   profound   importance   and   great 


July   1,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


13 


benefit  they  have  been  to  the  communties  they  serve. 

A  recent  example  and  a  very  pertinent  one  of  this 
tendency  to  be  unfair  has  occurred  in  the  appraisal  of 
the  value  of  one  of  the  largest  utilities  in  a  large  west- 
ern city.  The  appraisal  was  for  the  purpose  of  de- 
termining the  proper  reproduction  or  replacement 
value  of  this  utility.  The  formula  was  rather  clearly 
understood  as  pertained  to  the  physical  property,  de- 
ductions were  to  be  made  and  were  made  for  the 
accrued  depreciation,  allowances  were  made  for  what 
had  evidently  been  unusually  expensive  piecemeal  con- 
struction and  matters  of  that  description,  the  theory 
being  that  as  regarded  the  physical  value  of  this  prop- 
erty, its  appraised  value  would  represent  what  it  would 
cost  to  reproduce  the  property  in  its  present  condi- 
tion. 

In  general  this  formula  was  carried  out  fairly  until 
it  was  found  that  a  material  part  of  the  distributing 
system  of  this  company  was  now  under  paved  streets, 
but  that  due  to  the  enterprise  or  necessity  of  the  com- 
pany in  the  past  a  part  of  its  underground  system  had 
been  placed  in  the  streets  in  question  before  they  were 
paved  ;  that  is.  the  paving  above  this  underground  svs- 
tem  on  a  material  portion  of  the  company's  property 
had  taken  place  after  its  distribution  system  was  in  the 
ground.  The  ruling  of  the  body  making  this  appraisal 
was  that  this  company  was  not  entitled  as  a  part  of  its 
value  to  the  cost  it  would  have  been  put  to  of  placing 
this  distribution  system  under  the  paved  streets  and 
the  difficulty  of  sustaining  this  ruling  is  plainly  evi- 
dent from  the  fact  that  wherever  this  company  has  put 
its  distributing  system  underneath  paved  streets  or 
where  it  is  doing  it  today,  the  cost  of  that  paving  has 
applied  to  this  company  and  is  allowed  as  a  part  of  the 
value  of  their  plant.  It  would  be  hard  to  conceive 
of  a  more  direct  effort  to  discourage  enterprise  than 
this  particular  ruling.  If  the  company  had  waited  to 
put  all  of  its  distributing  system  under  the  paved 
streets  until  the  paving  was  down  and  had, then  ripped 
it  up  and  buried  its  distributing  system  they  would 
have  been  allowed  the  cost  of  taking  up  and  replacing 
the  paving.  Because  they  did  it  in  advance  they  were 
not  allowed  that  cost.  This  particular  city  is  far  bet- 
ter ofF  from  the  course  which  that  company  pursued 
because  its  pavement  over  that  particular  portion 
of  the  distributing  system  was  not  injured  bv  being 
taken  up  to  put  the  distributing  system  underneath  it. 

We  all  believe  we  are  approaching  a  far  better  un- 
derstanding between  all  parties  concerned  on  these 
questions  than  has  existed  in  the  past.  The  effort  of 
all  of  us  must  be  by  conscientious  effort,  by  candor 
and  sincerity  to  bring  around  this  better  condition 
However,  with  the  tendency  of  the  governing  bodies 
to  make  decisions  such  as  T  have  just  referred  to.  how 
extremely  important  it  becomes  for  the  engineer  en- 
trusted with  the  making  of  an  appraisal  to  be  sure 
that  he  has  not  underestimated,  to  be  sure  that  so  far 
as  his  intelligence  and  authority  go  he  gives  to  the 
property  under  consideration  the  benefit  of  all  the 
value  he  believes  it  is  entitled  to,  both  physical  and 
intangible. 

A  highly  instructive  and  deeply  intellectual  article 
on  one  extremely  important  detail  entering  into  this 
subject  of  appraisals  is  before  the  association  in  an 


article  on  that  subject  by  Mr.  Henry  Floy,  who  ap- 
proaches the  matter  of  his  very  able  paper  from  an 
ample  preparation  and  a  long  experience. 

In  closing  I  desire  to  urge  upon  all  of  you  a  sense 
of  the  responsibilities  now  being  thrust  upon  us;  to 
urge  upon  you  a  sense  of  the  dignity  of  our  calling, 
and  to  express  the  hope  that  with  the  usual  opportuni- 
ties possessed  by  the  members  of  this  organization 
for  forming  a  basis  for  a  proper  measure  of  the  ques- 
tions of  values ;  that  we  approach  these  subjects  with 
high  intelligence,  with  a  profound  sense  of  the  respon- 
sibilities resting  upon  us  and  with  appreciation  of  the 
fact  that  in  the  combination  of  capital,  the  public  and 
professional  engineers,  no  hardship  can  be  worked 
to  any  one  of  the  three  without  inevitably  producing 
its  full  quota  of  disaster  to  the  others. 


FLOW     OF    STREAMS    AND    THE    FACTORS 
THAT  MODIFY  IT'. 

BY  D.   W.   MEAD. 

The  quantity  and  regularity  of  stream  flow  and  its 
variations  are  matters  of  much  importance  in  hy- 
draulic engineering,  and  equally  so  to  many  of  the 
business  interests  and  enterprises.  Public  attention 
has  recently  been  called  to  various  questions  relative 
to  water  power  and  internal  navigation,  while  ques- 
tions of  water  supply,  drainage,  and  flood  protection 
are  no  less  important  to  the  public  welfare.  One  of 
the  most  important  elements  in  the  solution  of  all 
of  these  problems,  and  of  many  others  almost  equally 
important,  is  the  condition  of  stream  flow  or  runofT. 
The  application  of  storage  for  the  prevention  of  floods 
and  for  the  promotion  of  uniformity  of  flow  for  navi- 
gation power  and  water  supply  purposes,  has  been 
much  discussed,  and  many  opinions  have  been  ex- 
pressed as  to  its  possibility,  desirability,  and  value. 
The  value  of  forests  for  increasing  or  equalizing 
stream  flow  has  been  widely  discussed,  and  opinions 
greatly  at  variance  have  been  expressed  both  favorable 
and  unfavorable  to  such  influences.  It  has  also  been 
suggested  that  water  powers  of  the  state  be  taxed  to 
provide  for  the  reforesting  of  the  head  waters  of  the 
streams  on  the  theory  of  direct  benefit,  and  bills  pro- 
viding for  such  a  tax  have  been  offered  in  the  legis- 
lature. The  arguments  that  have  ^een  presented  to 
sustain  the  various  opinions  that  have  been  expressed 
on  many  of  these  questions  have  seldom  been  satis- 
factory or  conclusive,  except  to  their  authors.  Much 
incomplete  and  half-considered  data  have  been  offered 
to  sustain  the  contention  of  the  advocates  of  both 
sides  of  many  of  the  debatable  questions,  and  in  few 
cases  have  the  arguments  been  based  on  such  com- 
plete data  that  the  conclusions  have  not  been  open 
to  serious  question.  In  many  cases  the  advocates 
of  various  theories  have  apparently  sought  only  for 
such  data  as  would  support  their  personal  views,  and 
have  minimized  or  ignored  the  data  that  might  sug- 
gest 'a  contrary  view  of  the  question  at  issue. 

It  has  appeared  to  the  writer  that  while  most 
of  the  questions  at  issue  are  exceedingly  complicated, 
and  while  the  data  available  for  the  solution  of  these 
problems   are   more  or  less   incomplete   and   unsatis- 
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factory,  yei  a  careful  examination  of  such  data,  in  con- 
siderable detail,  on  scientific  lines  might  lead  to  definite 
and  well  substantiated  conclusions,  at  least  in  regard 
to  a  limited  area.  With  this  idea  in  view,  the  writer 
has  made  a  somewhat  detailed  study  of  this  subject 
with  special  regard  to  the  conditions  prevailing  in  the 
State  of  Wisconsin ;  and  while  the  data  examined  and 
considered  are  too  numerous  to  present  in  print,  he 
has  endeavored  to  select  certain  typical  locations  from 
v.hich  data  were  available  and  has  endeavored  to  pre- 
sent the  study  of  the  conditions  that  prevail  therein 
in  sufficient  detail  to  warrant  the  opinions  expressed 
in  his  conclusions.  In  most,  if  not  in  every  case  cited 
the  data  on  which  the  opinions  rest  are  presented  so 
completely  that  the  rationale  of  his  conclusions  can 
readily  be  understood.  Where  the  data  have  not  been 
presented,  the  source  from  which  they  were  obtained 
and  from  which  they  can  readily  be  verified  has  been 
stated. 

The  writer  would  by  no  means  have  it  understood 
tljat  he  has  not  had  definite  opinions  on  many  of 
these  subjects,  but  he  has  approached  this  study  with 
an  open  mind  and  with  a  strong  desire  to  ascertain 
the  truth,  in  whatever  form  it  might  appear.  His  per- 
sonal interest  in  hydrological  science  and  in  practical 
hydraulic  developments  makes  it  most  important  to 
him  that  the  truth  be  determined  if  possible. 

If  forests  will  improve  the  regularity  of  streams 
and  prevent  floods,  if  they  wiU  conserve  and  increase 
the  low  water  flow,  if  they  w-ill  prevent  denundation 
and  increase  the  depth  of  streams,  it  is  most  important 
that  these  facts  be  known.  If,  on  the  other  hand,  such 
effects  are  purely  imaginative  or  unimportant,  it  is 
equally  important  that  that  fact  be  known  so  that  nn- 
jnst  laws  and  useless  expense  shall  be  avoided. 

If  it  is  practically  possible  to  construct  reservoir 
systems  on  the  head  waters  of  some  or  all  of  the 
streams  of  the  state,  and,  by  storage,  to  economically 
regulate  their  flow  and  radically  increase  the  available 
low  water  power  of  the  streams  and  their  availability 
for  navigation  purposes,  such  facts  and  their  limita- 
tions are  of  great  importance  to  the  citizens  of  the 
state.  The  effects  of  the  draining  of  swamps  and  of 
wet  land,  the  cultivation  of  agricultural  lands,  and 
of  various  other  artificial  changes  in  normal  conditions 
should  also  be  known  and  appreciated  in  order  that 
their  efifects  ma}'  be  obviated  if  harmful,  or  empha- 
sized if  beneficial,  to  as  great  a  degree  as  possible. 

The  Problem  of  Runoff. 

The  portion  of  the  rainfall  that  is  discharged  in 
the  surface  flow  from  a  drainage  area  is  termed  the 
"runoi?"  from  that  area  and  may  occur,  in  the  case  of 
water  flowing  from  areas  of  considerable  magnitude, 
as  a  definite  stream  or.  when  small  areas  are  con- 
sidered, merely  as  the  surface  drainage  not  confined 
to  a  definite  channel. 

A  brief  examination  of  the  subject  shows  that  the 
factors  that  modify  and  control  runoft'  are  verv  num- 
erous and  differ  in  intensity  and  in  efTect  with  cverv 
drainage  area  considered,  ^^■hile  the  relative  runoff 
from  each  area  will  agree  more  or  less  closely  with 
that  of  other  areas  on  which  the  conditions  are  similar, 


there  are  always  variations  which  occur  in  these  con- 
ditions that  make  them  so  dissimilar  as  to  create 
greater  or  less  difference.  The  causes  of  such  differ- 
ences are  not  always  manifest  as  it  is  often  impossible 
to  obtain  a  sufficiently  exact  knowledge  of  the  de- 
tailed conditions  prevailing  over  an  entire  drainage 
area  so  that  more  than  approximate  conclusions  can 
be  drawn.  Nevertheless,  a  discussion  of  this  subject, 
based  on  scientific  considerations,  may  so  clearly  set 
forth  the  principles  involved  in  any  specific  case  that 
the  dominating  influences  can  be  clearly  seen  and  the 
extent  of  the  influence  of  any  particular  factor,  if 
important,  may  be  quite  clearly  realized  and  appre- 
ciated. 

Resume  of  the  Factors  That  Modify  or  Control  Runoff. 

1.  Precipitation — 

(a)  Whether  it  occurs  as  rain  or  as  snow. 

(b)  The  amount  of  each,  and  the  total  annual  pre- 

cipitation. 

(c)  Its  distribution  throughout  tlie  year. 

(d)  Its  intensity  or  manner  of  occurrence. 

(e)  The  character  of  storms,  including  their  direc- 

tion, extent  and  duration. 

2.  Temperature — 

(a)  The  variations  of  temperature  on  the  area. 

(b)  The   relation    of   extreme   temperatures    to   the 

occurrence  of  precipitation. 

(c)  The  accumulation  of  snow  and  ice,  caused  by 

low  temperatures. 
Id)   The  occurrence  of  low  temperatures  causing  the 
freezing  of   the   ground   surface   at   times   of 
heavy    spring    rains,    resulting    in    excessive 
runoff. 

3.  Topography  of  the  Drainage  Area — 

(a)  As  to  whether  the  surface  is  level  or  inclined, 

and  the  degree  of  inclination, 
(bj  As    to    character    of   area,    whether    smooth     or 

rugged. 

4.  Geology  of  Drainage  Area— 

(a)  Whether  pervious  or  impervious. 

(b)  If  pervious,  whether  such  pervious  deposits  are 

(a)  shallow  or  deep;  (b)  level  or  inclined; 
whether  the  outlet  or  point  of  discharge  of 
the  pervious  deposits  are  (c)  in  the  lower 
valley  of  the  same  river,  or  (d)  in  valleys  of 
other  rivers,  or  in  the  sea. 

(c)  As  to  the  condition  of  the  channel  of  the  stream, 

whether  (a)  pervious  or  impervious;  (b) 
whether  or  not  the  bed  contains  more  or  less 
extensive  deposits  of  sand  and  gravel,  per- 
mitting of  the  development  of  a  more  or  less 
extensive  underflow. 

5.  The  Condition  of  the  Surface — 

(a)  Whether  bare  or  covered  with  vegetation. 

(b)  Whether  in  natural  condition  or  cultivated. 

(c)  Nature  of  vegetation,   whether  grassland,   culti- 

vated crops,  or  forests, 
fi.  The  Character  of  the  Natural  Storage  on  the  Drainage 


Area— 


(a)   Nature  and  extent  of  surface  storage,  consisting 
of  lakes,  ponds,  marshes,  swamps. 


Inly   1,    1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


\5. 


<h)  Nature  and  extent  of  ground  storage,  consisting 
of  gravel,  sand,  and  other  similar  pervious 
deposits. 

7.  The  Nature  of  the  Drainage  Area  Considered — 

(a)  As  to  size,  whether  large  or  small. 

(b)  As  to  shape,  whether  long  and  narrow,  or  short 

and  broad. 

(c)  The  location  of  the  area  relative  to   prevailing 

winds. 

(d)  The  direction  relative  to  the  path  of  storms. 

8.  Character  of  the  Stream  and  Its  Tributaries — 

(a)  As  to  slope  or  gradient,  whether  flat  or  inclined. 

(b)  As  to  falls  and  rapids  on  the  stream. 

(c)  As  to  the  section  of  the  stream,  whether  deep  or 

shallow. 

(d)  As  to   the  arrangement  of  tributaries,   whether 

joining  the  main  stream  at  various  points 
along  its  course  or  concentrated  in  a  fan-like 
arrangement  at  a  more  or  less  common  point 
of  discharge. 

9.  The  Artificial  Control  of  the  Stream — 

(a)  As  to  dams  and  storage  reservoirs  on  the  drain- 

age area. 

(b)  As  to  the  restrictions  of  the  river  sections   by 

dikes  and  levees. 

(c)  As   to   the  obstruction   of   the   stream   by   piers, 

abutments,  and  other  encroachments  in  or 
adjacent  to  the  waterway. 

10.  The  Artificial  Use  of  the  Stream— 

(a)  For  Irrigation. 

(b)  For  water  supply. 

(c)  For  the  supply  of  navigation  canals. 

(d)  For  artificial  storage  and  regulation  of  the  same. 

11.  Character  and  Extent  of  the  Winds  on  the  Draina;;s 
Area — 

(a)  As  to  their  intensity  and  direction. 

(b)  As  to  the  modification  of  the  same  by  mountains 

and  forests. 

12.  Ice  Formation — 

(a)  As  modifying  the  winter  flows  of  the  stream. 

(b)  As    to    the    formation   of    ice   gorges    and    their 

accompanying  floods. 

Conclusions. 

From  a  detailed  study  of  the  general  relations  to 
runotY  or  stream  flow  conditions  in  Wisconsin,  the 
following  conclusions  can  be  clearly  drawn 

1st.  That  in  general  the  quantities  and  variations 
of  stream  flow  arc  due  to  a  large  number  of  concom- 
itant factors,  some  fixed  and  some  variable,  each  havmg 
an  influence  in  proportion  to  its  own  character  and 
intensity  and  the  relative  character  and  intensity  of 
every  other  .factor.  The  combinations  of  these  factors 
are  so  numerous,  and  difTer  so  widely  even  on  a  single 
drainage  area,  that  no  problem  of  flow  can  be  deter- 
mined even  approximately  from  a  consideration  of  the 
factors  themselves  except  by  means  of  a  comparison 
with  the  actual  relative  effects  under  circumstances 
more  or  less  similar  to  those  under  investigation. 

3rd.  That  the  mean  annual  stream  flow  on  any 
stream,  and  the  variation  in  the  stream  flow  through- 
out the  year,  depend  mainly  on  the  quantity  and  dis- 


tribution of  the  precipitation,  modified  by  temperature 
conditions. 

4th.  That  extreme  floods  are  due  to  the  simul- 
taneous occurrence  of  temperature  and  precipitation 
conditions,  favorable  to  excessive  runoiY,  and  that  no 
practicable  works  of  man,  such  as  drainage  works, 
reservoirs,  or  reforestation,  can  materially  affect  the 
flood  peaks  on  the  larger  Wisconsin  rivers. 

7th.  That  the  uses  for  which  reservoir  systems 
may  be  constructed  are  essentially  antagonistic  and 
that  the  specific  use  to  which  they  should  be  applied 
must  depend  on  the  local  conditions  which  may  modify 
the  relative  values  of  the  services  which  they  can 
fulfill. 

9th.  That  if  forests  have  any  effect  on  stream 
flow  that  can  be  assigned  a  practical  value,  such  effects 
must  be  manifest  by  an  actual  change  in  the  condi- 
tions of  flow  when  deforestation  occurs,  and  that  if 
deforestation  is  not  accompanied  by  an  actual  change 
in  the  stream  conditions,  the  effects  are  entirely 
theoretical  and  practically  valueless. 

12th.  That  while  theoretically  forests  will  de- 
crease the  amount  of  precipitation  reaching  the  earth's 
surface — thus  decreasing  the  water  supply  of  streams 
— and,  under  certain  circumstances  may  afford  a  lim- 
ited storage  which  may  aid  in  the  regulation  oi  stream 
flow,  yet  the  examination  of  the  actual  flow  of  the 
streams  of  Wisconsin  shows  no  indication  of  such 
effects. 

13th.  That  if  any  effects  on  stream  flow  have  re- 
sulted from  deforestation  they  have  been  entirely 
counteracted  and  obscured  by  the  drainage  of  marshes, 
the  clearing  of  farm  lands,  the  second  growth  of  tim- 
ber and  brush,  or  other  similar  occurrences. 

14th.  That  so  far  as  all  evidence  examined  is  con- 
cerned, there  is  nothing  to  show  that  the  planting 
of  forests  in  Wisconsin  would  in  any  way  add  to  or 
take  away  from  the  quantity  or  regularity  of  stream 
flow,  or  decrease  the  flood  heights. 

15th.  That  therefore  the  reforestation  of  the  head- 
waters of  Wisconsin  streams  cannot  be  expected  to 
add  to  the  quantity  or  regularity  of  the  power  which 
may  be  developed  on  any  stream,  or  to  change  or  im- 
prove the  flow  of  the  stream  for  any  other  useful  pur- 
pose. 

Finally: 

16th.  That  the  changes  and  \  ariations  in  the  flow 
ratio  in  Wisconsin  rivers  are  due  to  undetermined  fac- 
tors which  modify  the  precipitation-runoff  relations  as 
similar  indeterminate  factors  modify  the  amount  and 
distribution  of  the  annual  rainfall.  Such  phenomena 
occur  in  c^'cles  and  are  not  found  to  be  continuously 
favorable  or  unfavorable  to  the  quantity  or  regularity 
of  stream  flow. 

17th.  That  the  flows  of  Wisconsin  streams  as 
shown  by  their  total  amuial,  mean  annual,  and  maxi- 
mum and  minimum  flows,  have  neither  increased  or 
decreased  during  the  last  thirty-five  or  forty  years 
except  as  such  increase  or  decrease  has  been  caused 
by  the  annual  and  seasonal  variation  in  the  quantity 
and  distribution  of  the  rainfall,  together  with  the  modi- 
tying  effects  of  the  accompanying  temperature. 
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The  control  and,  if  possible,  the  prevention  of  surges 
in  high  head  pipes  is  of  vital  importance  in  the  opera- 
tion of  water  power  plants.    Surges 
bring  about  an  erratic  power  sup- 
ply by  disturbing  the  turbine  gov- 
ernors and  they  may  even  burst  the 
hammer,   so   familiar   when   domestic 
vvfater  supply  is  quickly  shut  off.     The  sudden  stop- 
page  of   a   column   of   hundreds   of   tons   of   moving 
water  greatly   strains   the  strength   and   elasticity  of 
the  pipe  and  sets  up  this  vibratory  motion  known  as 
a  surge. 

For  many  years  this  was  overcome  by  an  ample 
factor  of  safety  for  the  pipe  and  by  providing  outlets 
which  could  not  be  closed  within  a  certain  prede- 
termined time,  due  operating  care  also  being  exer- 
cised to  avoid  its  causes.  As  the  enclosing  conduit 
is  lengthened  the  problem  becomes  more  complex, 
usually  being  solved  by  making  an  outlet  as  close 
to  the  point  of  sudden  stoppage  as  the  conditions  of 
the  installation  will  permit.  This  outlet  takes  the 
form  of  the  standpipe  or  surge-pipe  so  frequently 
seen  in  modern  plants. 

A  safety  valve  is  supplied  with  the  surge  'pipe  Jo 
afford  relief  from  the  possibility  of  bursting  the  pipe. 
The  sudden  diminution  of  the  outlet  flow  will  set 
up  a  surge  disturbance  unless  some  sort  of  by-pass 
is  provided  to  automatically  discharge  an  amount  of 
water  proportional  to  that  which  is  shut  oft'  in  a 
given  interval  of  time.  It  is  impractical  to  design 
such  a  device  for  every  and  all  conditions. 

In  a  paper  presented  at  the  San  Francisco  meet- 
ing of  the  American  Society  of  Mechanical  Engineers 
this  week,  Professor  W.  F.  Durand  of  Stanford 
University  has  worked  out  a  method  which  permits  di- 
rect calculation  of  the  elements  of  a  surge  chamber  to 
meet  any  predetermined  program  of  time-accelera- 
tion of  water  in  the  conduit.  Contrary  to  the 
precedent  of  a  cylindrical  pipe  his  mathematical  de- 
ductions suggest  a  funnel  shape.  This  theory  has 
been  successfully  applied  to  practice  in  the  case  of 
one  of  the  power  plants  of  the  Los  Angeles  aqueduct, 
whose  closed  conduit  consists  of  a  tunnel  and  pipe  over 
seven  miles  long,  having  an  area  of  one  hundred 
square  feet  and  a  maximum  flow  of  about  one  thous- 
and cubic  feet  per  second.  Figures  are  unneces- 
sary to  convey  an  idea  of  the  enormous  mass  of 
water  whose  movement  must  be  accelerated  or  re- 
tarded in  governing  this  plant  and  the  method  of 
calculation  which  Professor  Durand  has  devised  is  of 
the  greatest  interest  to  engineers. 

His  work  is  a  long  step  forward  in  the  ration- 
alization of  hydraulic  technics,  which  has  long  suffered 
from  too  little  theory.  The  laws  which- govern  the 
theory  water  flow  are  less  clearly  understood  than 
those  in  almost  any  other  branch  of  engineering.  The 
formulae  are  empirical  and  based  on  data  appertain- 
ing only  to  special  cases  and  the  methods  are  rule-of- 
thumb.  Having  passed  through  the  period  of  de- 
ductive development,  "its  facts  being  reproducible  in 
the  mind  without  constant  recourse  to  observation" 
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PERSONALS. 

Prank  H.  Ray  is  at  San  Fi-anclsco. 

Thomas  Mirk  of  Hunt,  Mirk  &  Co.,  has  returned  from 
a  trip  to  San  Diego. 

C.  E.  Groesbeck,  vice-president  of  the  H.  M.  Byllesby 
Company,  has  returned  to  Portland,  Ore. 

Wynn  Meredith  is  consulting  engineer  for  the  Sooke 
Lake  water  supply  project  of  the  city  of  Vancouver,  B.  C. 

B.  C.  Carroll,  general  agent  of  the  Pacific  Telephone  & 
Telegraph  Company,  spent  the  past  week  at  Los  Angeles. 

A.  G.  Wishon,  general  manager  of  the  San  Joaquin  Light  & 
Power  Corporation,  was  at  San  Francisco  during  the  past  week. 

Carl  L.  Wernicke,  in  charge  of  the  Westinghouse  Electric 
&  Manufacturing  Company's  Portland  office,  is  at  San  Fran 
Cisco. 

Thornwell  MuUally,  assistant  to  President  Patrick  Cal- 
houn of  the  United  Railroads,  made  a  trip  to  Cleveland,  Ohio, 
last  week. 

B.  C.  Condit,  who  has  been  engaged  in  electrical  engineer- 
ing investigations  in  Oregon  during  the  past  few  months,  is  at 
San  Francisco. 

C.  M.  Bliven,  Seattle  manager  for  the  General  Electric 
Company,  has  returned  from  the  meeting  of  the  supply  men 
at  San  Francisco. 

J.  H.  Cain,  who  Is  at  the  head  of  the  Novato  Light  &. 
Power  Company  of  Novato,  was  a  San  Francisco  visitor 
during  the  past  week. 

Elam  Miller,  commercial  engineer  with  the  Pacific  Tele- 
phone &  Telegraph  Company,  is  making  a  month's  trip 
throughout  the  East. 

O.  H.  Ensign,  electrical  engineer  with  the  Reclamation 
Service,  with  offices  at  Los  Angeles,  is  at  Boise,  Idaho,  e.xam- 
ining  the  Arrow  Rock  project. 

E.  D.  N.  Lehe,  who  had  electric  power  interests  in  the 
neighborhood  of  Dixon  and  Martinez,  has  left  California  for  a 
European  tour  with  his  family. 

A.  M.  Hunt  returned  to  his  San  Francisco  office  last 
Monday,  after  spending  several  weeks  at  New  York  and 
Eastern  manufacturing  centers. 

J.  A.  Cranston,  the  Pacific  Northwest  district  agent  for 
the  General  Electric  Company,  with  headquarters  at  Portland, 
was  at  San  Francisco  during  the  past  week. 

A.  C.  Balch,  who  is  interested  in  the  Pacific  Light  & 
Power  Company  and  other  Huntington  corporations  in 
Southern  California,  was  a  recent  San  Francisco  visitor. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  has  returned  to  his  San  Francisco  office  after  an 
inspection  tour  of  the  entire  hydroelectric  system,  including 
the  new  20,000-h.p.  Coleman  plant,  which  is  nearing  com- 
pletion. 

E.  W.  Florence,  who  was  formerly  connected  with  the 
Pacific  Gas  &  Electric  Company  at  Fresno,  has  goue  to 
Redwood  City  as  manager  of  the  Redwood  district,  succeeding 
L.  H.  Newbert,  who  has  been  placed  at  the  head  of  the 
company's  new  business  and  appliance  department  with  head- 
quarters at  San  Francisco. 

S.  S.  Philbrick,  manager  of  the  Lewiston  &  Clarkston 
Improvement  Company,  which  has  an  extensive  electric  power 
transmission  system  in  operation,  is  at  San  Francisco  from 
Clarkston,  Wash.  The  company  has  hydroelectric  plants  at 
Pomeroy  and  Asotin  in  Washington  and  a  steam  plant  at 
Clarkston.  Lewiston,  Idaho,  and  a  number  of  other  cities  are 
supplied  with  electric  power. 


Sidney  Sprout  has  returned  to  San  Francisco  from  Sis- 
kiyou county,  where  he  is  superintending  the  engineering 
work  on  the  new  35,000-kilowatt  hydroelectric  installation 
of  the  Siskiyou  Light  &  Power  Company.  Three  generating 
units  will  be  installed.  The  power  site  is  on  the  Klamath 
River,  near  Thrall.  In  addition  to  tieing  in  with  the  com- 
pany's existing  power  transmission  lines  from  the  Fall  Creek 
power  station  the  new  lines  will  be  extended  to  Klamath 
Falls  where  the  company  recently  purchased  a  local  electric 
plant. 

Samuel  J.  Taylor,  who  resigned  as  secretary  and  treas- 
urer of  the  Oakland  Traction  Company,  the  Key  Route,  and 
the  California  &  East  Shore  Suburban  railways,  has  ac- 
cepted the  position  of  financial  secretary  of  the  Peoples 
Water  Company.  Frank  W.  Frost,  for  nineteen  years  con- 
nected with  the  Oakland  Traction  and  Key  Route  systems, 
succeeds  Taylor.  Mr.  Frost,  at  the  time  of  the  Smith- 
Tevis  merger,  went  to  the  San  Fi-ancisco  offices  of  the 
United  Properties  Company.  Angus  Clark,  who  has  been 
with  the  traction  company  for  the  past  four  years,  will  suc- 
ceed  Mr.  Frost  as  assistant  secretary. 

W.  W.  Briggs  has  been  appointed  assistant  sales  man- 
ager  of   the   Westinghouse   Electric    &   Mfg.   Company,   with 

headquarters  at  San  Francisco, 
and  jurisdiction  over  the  Pacific 
Coast.  This  announcement  comes 
as  a  pleasant  surprise  to  Mr. 
Briggs'  many  friends  on  the  coast, 
where  he  has  been  active  in  the 
electrical  business  ever  since  1886, 
when  he  began  as  shop  boy  in 
the  arc  lamp  repair  department  of 
the  California  Electric  Light  Com- 
pany. Later  he  became  connected 
with  the  Electric  Improvement 
Company,  as  competitors  of  Cen- 
tral Lighting  Stations  in  San 
Francisco,  leaving  the  company  to 
go  to  Idaho  as  electrician  for  a  mining  company  in  1893. 
In  1896  he  returned  to  San  Francisco  and  joined  the  sales 
force  of  the  Fort  Wayne  Electric  Company,  leaving  there 
to  join  the  sales  department  of  the  Westinghouse  Electric 
&  Mfg.  Company,  on  January  1,  1899.  He  was  made  district 
manager  of  the  Westinghouse  Electric  &  Mfg.  Company  in 
May,  1905,  which  position  he  has  held  to  date.  His  new 
duties  will  be  outlined  by  the  sales  manager  at  Pittsburg 
and  his  time  will  be  occupied  in  the  development  of  the 
company's  business  in  California,  having  general  oversight 
of  the  San  Francisco  and  Los  Angeles  offices. 


TRADE    NOTES. 

The  Empire  Construction  Company  has  opened  offices 
in  the  Exchange  Building,  Seattle,  Wash.,  to  engage  in  elec- 
trical contracting  and  engineering  work.  J.  F.  Ne  Page 
and  V.  S.  McKenney  are  interested. 

The  United  Railroads  of  San  Francisco  have  recently 
converted  their  Mason  and  Washington  Power  Station  from 
steam  to  electric  drive,  so  that  all  their  cable  lines  are  now 
motor  driven.  The  Castro  and  Pacific  Avenue  Stations  are 
o]  erated  with  D.  C.  motors,  while  at  Mason  and  Washingtoii 
Station  the  new  installation  is  all  A.  C.  apparatus,  the  motors 
lieing  600  h.p.,  400  r.p.m.,  440  volts,  the  controllers  reversible 
and  the  characteristics  of  the  motors  along  with  grid  rheo- 
stats are  such  as  to  permit  running  for  one-half  hour  at  one- 
half  sp'eed  and  full  torque  in  either  direction.  The  speed  of 
all  cables  has  been  increased  about  3  per  cent  and  owing 
to  the  practically  constant  speed  of  the  motor  the  cab'es 
(ravel  at  a  much  more  uniform  speed  now  than  with  the  old 
equipment,  it  being  impossible  to  control  the  steam  engines 
with  less  than  5  per  cent.  The  equipment  has  been  installed 
by  W.  T.  Bivins,  Chief  Engineer  Electrical   Equipment. 
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995,511.  Crude-Oil  Burner.  John  C.  F.  Woodworth,  Phoe- 
nix, Ariz.,  assignor  to  I.  J.  Lipsohn,  Phoenix,  Ariz.  An  oil 
hurner,  comprising  a  receptacle,  a  burner  plate  arranged  at 
an  angle  In  the  receptacle  to  provide  a  mixing  chamber  be- 
tween the  plate  and  the  bottom  of  the  receptacle,  said  plate 


having  perforated  ribs  formed  thereon,  a  perforated  pipe 
mounted  in  the  chamber  and  having  an  end  projecting  from 
the  casing,  fuel  supply  coils  extending  above  the  burner  plate 
and  connected  with  the  perforated  pipe,  and  means  for  con- 
trolling the  flow  from  the  coils  to  the  pipe. 

995,523.  Water-Tube  Boiler.  Wilfred  D.  Chester  and 
Henry  B.  Rust,  Pittsburg,  Pa.,  assignors  to  The  Babcock  & 
Wilcox  Company,  Bayonne,  N.  J.  In  a  water-tube  boiler  having 
horizontal  water  and  steam  and  water  drums,  a  group  of 
straight  tubes  adjacent  to  a  vertical  plane  passing  through 
the  center  line  of  the  two  drums,  groups  of  bent  tubes  on 
either  side  of  said  group  of  straight  tubes  placed  at  a  distance 


from  the  said  group  of  straight  tubes  a  sufficient  distance  to 
allow  a  man  to  enter  the  said  space,  a  wall  between  the 
straight  tubes  and  supported  by  them,  said  wall  resting  on 
the  water  drum  and  extending  from  side  wall  to  side  wall,  and 
horizontal  baffles  supported  by  said  vertical  wall  and  the 
straight  tubes  and  extending  from  the  group  of  straight  tubes 
toward  the  group  of  bent  tubes,  and  inclined  baffles  extending 
from  the  front  and  rear  walls  to  the  bent  tubes. 

995,917.  Transfer-Ticket.  Fi-ank  W.  Shean,  S;in  Fran- 
cisco, Cal.  A  street  railway  ti-ansfer  ticket  comprising  a  body 
having  on  the  face  thereof  a  plurality  of  independent  columns 
each  containing  in  sequence  the  names  of  the  transfer  points 
along  the  route  of  the  car,  hour  indications  on  the  transfer 


for  designating  when  punched  the  hour  of  the  car's  departure, 
numerical  indications  at  the  head  of  each  of  the  columns 
on  the  ticket,  one  of  which  is  adapted  to  be  punched  to  Indi- 
cate the  time  in  minutes  of  the  departure  of  the  car,  the  body 
of  said  transfer  being  also  provided  with  numerical  indica- 
tions adjacent  the  names  of  the  several  transfer  points  in 
each  column,  the  numerical  Indication  opposite  any  of  such 
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transfer  points  in  the  column  which  has  been  punched  to 
indicate  in  minutes  the  time  of  the  departure  of  the  car  indi- 
cating in  conjunction  with  the  hour  indication  on  the  trans- 
fer which  has  been  punched  the  time  limit  for  the  use  of 
the  transfer  at  such  transfer  point,  said  body  being  also  pro- 
vided with  a  table  of  numerical  indications  thereon  adapted 
when  punched  to  vary  the  reading  of  the  indications  opposite 
the  transfer  points  to  the  extent  of  the  number  punched. 

995,591.  Electric  Heater.  Thomas  E.  Fogalsang,  San 
Francisco,  Cal.,  assignor  to  Joseph  A.  Moross,  San  Francisco, 
Cal.  An  Immersion  electric  heater  comprising  a  handle  having 
a  tubular  end  forming  a  chamber,  a  pair  of  exposed,  carbon 


electrodes  each  having  one  end  fixed  to  the  chamber  of  the 
handle,  means  for  holding  the  electrodes  apart  to  provide  an 
intermediate  water  heating  space,  and  a  perforated  inclosure 
for  the  electrodes,  said  inclosure  being  fixed  to  the  tubular 
end  of  the  handle. 

995,778.  Electric-Lighted  Finder.  Prank  L.  Fitch,  Santa 
Cruz,  Cal.  A  finder  comprising  a  barrel,  a  removable  cap  ai 
one  end  thereof,  an  electric  light  bulb  fitted  to  the  other  end 


of  the  barrel,  and  a  guard  fitted  to  said  last-named  end  and 
extending  lengthwise  therefrom,  and  having  an  axially  disposed 
light  opening  in  the  end. 
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A   NEW   LOCKING    FEATURE    FOR   THE    IMPROVED 

BUFFALO    GRIP. 

The  Western  Electric  Company  has  recently  placed  on 

the   market   a  new   "Improved   Buffalo   Grip"   with   a  special 

locking  feature.     In   Fig.   1  the  new  grip  is  shown  with  the 

jaw  held  open  by  the  locking  device.     A  turn  of  the  handle 


Buffalo  Grip  with  Jaw  Closed 


Buffalo  (.ri;i  ^^i:ll    .iw  Held  Open  by 
New  Locking  Device 

locks  the  jaw  in  any  position  and  enables  the  lineman  to 
easily  and  quickly  insert  the  wire  in  the  grip.  When  the 
handle  is  pushed  down  as  shown  in  Fig.  2  the  wire  is  held 
in  a  tight  grip. 

The  "Improved  Buffalo  Grip"  Is  made  in  various  sizes  for 
both  bare  and  insulated  wire,  and  can  be  supplied  both  with 
and  without  pulleys. 


NEW    INDICATING    BOILER    FLOW    METER. 

The  betterment  of  station  economy  demands  not  only  the 
employment  of  well-trained  firemen  and  properly  designed  fire 
tools,  but  also  the  use  of  such  instruments  as  recording  pres- 
sure gauges,  feed  water  thermometers  and  steam  flow  meters, 
to  furnish  the  information  by  means  of  which  high  efficiencies 
and  economical  results  can  alone  be  obtained. 

The  new  FS-2  boiler  meter  developed  by  the  General 
Electric  Company  is  designed  to  indicate  the  total  amount  of 
steam  generated  at  any  instant  by  a  boiler  or  a  battery  of 
boilers  in  pounds  of  steam  per  hour,  or  in  boiler  horsepower. 
Therefore,  it  can  be  advantageously  used  for  obtaining  data 
for  equalizing  the  load  on  individual  boilers  or  a  battery  of 
boilers;  <tor  determining  the  efficiency  in  the  method  of  stok- 
ing, or  the  correct  feed  water  circulation;  for  determining  the 
deterioration  in  efficiency  due  to  the  formation  of  scale;  for 
discovering  internal  leaks  as  shown  by  the  difference  in  water 
input  and  steam  output;  and  for  indicating  the  amount  of 
steam  distributed  to  different  departments  of  a  manufacturing 
plant,  or  the  amount  used  in  various  manufacturing  processes. 
In  other  words,  it  constitutes  a  valuable  aid  to  engineers  and 
firemen  in  maintaining  an  intelligent  oversight  of  the  fireroom. 

The  meter  apparatus  complete  consists  of  a  nozzle  plug, 
the  meter  proper  and  the  necessary  pipes  for  connecting  the 
nozzle  plug  to  the  meter. 

The  nozzle  plug  is  similar  to  those  used  with  the  general 
line  of  steam,  air,  and  water  flow  meters  manufactured  by  the 
General  Electric  Company.  It  consists  of  a  screw  plug,  pro- 
vided with  a  stem  having  two  sets  of  orifices — a  leading  set 
arranged  longitudinally  and  a  trailing  set  comprising  three 
holes,  located  at  the  middle  of  the  stem  and  at  right  angles 
to  the  leading  set.  The  interior  of  the  stem  is  divided  longi- 
tudinally into  two  separate  compartments,  the  leading  set  of 
orifices  opening  into  one,  and  the  trailing  set  opening  into 
the  other. 

For  operation,  the  nozzle  plug  is  screwed  into  a  small  hole 
drilled  and  tapped  in  the  steam  pipe,  with  the  stem  extending 


across  the  pipe  and  the  leading  set  of  orifices  facing  the 
direction  of  steam  flow.  When  thus  arranged,  the  velocity 
of  the  steam  causes  a  certain  difference  of  pressure  to  exist 
in  the  two  sets  of  orifices,  and  this  difference  of  pressure  is 
communicated  through  suitable  pipes  connecting  the  com- 
partments in  the  nozzle  plug  stem  with  the  U  tube  of  the 
meter. 

The  body  of  the  meter  consists  of  an  Iron  casting  cored 
out  to  form  one  leg  and  the  well  of  the  U  tube,  the  other  leg 
being  formed  by  one  of  the  nozzle-plug  connecting  pipes  enter- 
ing the  well  at  the  opposite  end.  The  well  is  filled  with 
mercury,  and  the  rest  of  the  apparatus  including  the  connect- 
ing pipes  and  the  compartments  in  the  nozzle  plug  is  filled 
with  water. 

The  movable  mechanism  of  the  meter  comprises  a  small 
float  resting  on  top  of  the  mercury  in  one  of  the  legs  of  the 
U  tube  and  attached  to  a  waterproof  silken  cord  passing  over 
a  pulley  and  held  taut  by  means  of  a  counter  balance  weight 
acting  on  the  pulley  in  the  opposite  direction,  and  a  pair  of 
horseshoe  magnets — one  inside  the  meter,  attached  to  the 
pulley  shaft,  the  other  outside  the  meter,  fixed  to  the  pivoted 
end  of  the  indicating  needle.  The  axes  of  rotation  of  the  two 
magnets  are  in  line,  and  their  mutual  attraction  exerted 
through  a  copper  plug  screwed  into  the  side  of  the  meter  body 
casting,  compels  them  to  move  in  unison. 

When  the  difference  of  pressure  caused  in  the  nozzle  plug 
by  the  velocity  of  the  steam  flowing  in  the  steam  pipe  is 
communicated  to  the  two  legs  of  the  U  tube,  the  mercury  in 
the  well  rises  or  falls  in  the  leg  containing  the  float  to  a 
height  proportional  to  the  difference  of  pressure.  The  result- 
ing motion  of  the  float  rotates  the  pulley,  and  the  motion  of 
the  latter  is  transmitted  through  the  pair  of  magnets  to  the 
indicating  needle.  The  employment  of  the  pair  of  magnets 
obviates  the  use  of  the  troublesome  packed  joint  which  would 
be  necessary  for  transmitting  the  motion  of  the  pulley  inside 
the  meter  to  the  indicating  needle  on  the  outside,  by  means 
of  any  form  of  mechanical  connection. 

The  meter  is  easily  installed,  without  interfering  in  any 
way  with  existing  steam  pipe  arrangements.  The  work  of 
installing  merely  requires  the  drilling  and  tapping  of  a  small 
hole  in  the  steam  pipe  for  the  Insertion  of  the  nozzle  plug. 
The  design  of  the  latter  permits  of  its  insertion  in  pipes 
ninning  either  vertically  or  horizontally.  Care  should  he 
taken,  however,  to  select  a  straight  run  of  pipe  of  at  least  12 
pipe  diameters  in  length.  The  meter  itsel"  can  be  located  in 
any  desired  place  so  long  as  it  is  kept  below  the  nozzle  plug. 
Its  distance  from  the  nozzle  plug  is  immaterial,  and  it  should 
be  connected  to  the  same  with  %-inch  iron  pipe  of  the  required 
length.  The  best  location  is  on  the  front  of  the  boiler  near 
the  steam  gauge,  in  plain  view  of  the  fireman  and  the  engineer. 

The  dial  scale  is  8  inches  in  diameter,  marked  with  heavy 
flow  lines  and  large  figures  on  a  white  surface,  for  easy  read- 
ing. A  target  of  conspicuous  size  is  provided  for  designating 
a  certain  flow  on  the  scale.  This  target  can  he  readily  set 
from  the  outside. 

The  meter  can  be  calibrated  to  read  in  pounds  per  hour 
or  in  boiler  horsepower  (30  pounds  of  steam  per  hour  being 
taken  as  equivalent  to  one  boiler  horsepower),  for  pressures 
ranging  from  0  to  250  pounds,  gauge;  for  quality  ranging  from 
4  per  cent  moisture  to  260  degrees  F.  superheat;  and  for  pipe 
diameters  of  2,  3,  4,  6,  8,  10,  12  and  14  inches.  Meters  cali- 
brated for  pipes  larger  than  14  inches  in  diameter  can  be 
furnished  on  special  order.  It  will  be  noted  in  this  connection 
that  for  any  given  case  a  meter  of  this  type  is  calibrated  for 
a  certain  pressure,  quality  and  pipe  diameter,  and  cannot  be 
used  for  any  other  condition. 
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NEW  CATALOGUES. 

Bulletin  No.  1152  from  the  Pittsburg  Transformer  Com- 
pany lists  two  sizes  of  bell  ringers,  both  transformers  having 
three  low  voltages. 

The  Crocker-Wheeler  Co.  of  Ampere,  N.  J.,  have  issued  a 
booklet  on  the  efficiency  of  the  Remek  transformer,  whoso 
construction  is  illustrated  in  detail. 

Bulletin  No.  4850,  recently  issued  by  the  General  Electric 
Company,  describes  the  new  drawn  wire  tungsten  filaments 
with  which  Mazda  lamps  are  now  equipped. 

Hoskins  electric  furnaces  and  pyrometers  are  illustrated 
and  described  in  a  catalogue  being  distributed  by  the  Machin- 
ery &  Supply  Co.,  Seventh  and  Harrison  streets,  San  Fran- 
cisco. 

The  Duncan  Electdc  Manufacturing  Co.  of  Lafayette,  Ind., 
have  just  issued  a  new  bulletin  on  the  Duncan  Model  E  Watt- 
hour  Meter.  The  text  describes  a  number  of  the  good  i)oints 
of  this  meter  in  a  most  interesting  manner. 

The  Machinery  &  Supply  Co.,  Seventh  and  Harrison 
streets,  San  Francisco,  are  distributing  catalogues  descriptive 
of  the  Dietz  Aerolectric  Rock  Drill,  manufactured  by  the  Eco- 
nomic '^lachinery  Company  of  Denver,  Colo. 

Bulletin  No.  1076  from  Allis-Chalmers  Co.,  on  Power 
Transformers  describes  the  theory  underlying  the  construc- 
tion of  power  transformers  and  shows  illustrations  of  the 
various  details  of  manufacture.  Tables  of  efficiency  and  heat- 
ing are  also  included. 

Bulletin  No.  4833,  recently  issued  by  the  General  Elec- 
tric Company,  describes  a  number  of  installations  of  elec- 
trically operated  gold  dredges,  and  contains  information 
which  should  be  of  great  interest  to  all  connected  in  any 
way  with  this  industry. 

Bulletin  No.  1081  from  the  Allis-Chalmers  Company  cov- 
ers their  polyphase  induction  motors.  This  bulletin  con- 
tains a  complete  description  of  both  Types  "AN"  and 
"ANY,"  together  with  photographs  showing  the  details  and 
applications  of  these  motors.  A  list  of  ratings  is  also  in- 
cluded. 

In  Bulletin  No.  4835  the  General  Electric  Company  illus- 
trates and  describes  various  types  of  motor  driven  pumps 
designed  for  different  purposes.  Among  the  pumps  illus- 
trated are  those  for  mine  uses,  pumps  for  operation  in  sewage 
disposal  plants  and  dry  docks,  for  irrigating  purposes,  and 
for  use  in  connection  with  the  water  supply  of  houses. 

Bulletin  Nos.  4826  aud  4827,  just  issued  by  the  General 
Electric  Company,  describe  that  Company's  water  and  aii- 
flow  meters,  respectively.  The  General  Electric  water  flow 
meter  provides  a  means  of  obtaining  accurate  information 
which  will  show  the  amount  of  water  pumped,  consumed  or 
distributed.  The  General  Electric  air  flow  meter  provides  a 
means  for  obtaining  accurate  information  showing  the  exact 
amount  of  air  compressed  or  distributed.  Each  bulletin  con- 
tains a  more  or  less  detailed  description  of  the  meter  to  which 
i!  refers,  and  should  be  of  interest  to  all  users  of  air  and 
water  as  working  agents. 

Two  bulletins  have  recently  been  issued  by  the  Engi- 
neering Department  of  the  National  Electric  Lamp  Associa- 
tion, the  one  entitled  '  Economical  Operation  of  Incandescent 
Lamps"  and  the  other  "Mazda  Incandescent  Street  Lighting." 
Tlie  first  of  these  gives  a  detailed  technical  discussion  of  the 
principles  involved  and  the  methods  to  be  used  in  determin- 
ing conditions  of  most  economical  operation  for  incandescent 
lamps,  from  the  standpoint  of  both  consumer  and  central 
station.  The  text  is  elucidated  by  numerous  curves  and  tables. 
The  bulletin  on  street  lighting  is  a  revision  of  a  former  bul- 
letin on  this  subject  and  gives  distribution  curves  for  some 
of  the  latest  types  of  reflectors. 


TRADE    NOTES. 
D.   C.   and   Wm.   B.   Jackson,   engineers   at   Chicago   and 
Boston  have  moved  their  Chicago  office  from  the  Commer- 
cial National  Bank  Building  to  the  20th  floor  of  the  new  Har- 
ris Trust  Building,  111  West  Monroe  street. 

J.  P.  Hermans  has  returned  to  San  Francisco  from  a  suc- 
cessful trip  through  the  San  Joaquin  Valley  in  the  interests 
of  Colonial  and  Economy  lamps  handled  by  the  Colonial  Elec- 
trical Agency,  San  Francisco. 

The  Western  Electric  Company  has  recently  received 
an  order  from  the  Oregon-Washington  Railroad  and  Naviga- 
tion Company  for  telephone  train  dispatching  equipment  for 
a  circuit  from  Portland,  Oregon,  to  The  Dalles,  Oregon,  a  dis- 
tance of  ninety  miles.  This  circuit  will  be  equipped  with  sev- 
enteen stations. 

The  Farnsworth  Electric  Works  reports  that  their  shop 
is  exceptionally  busy  on  repairs  and  redesigning  of  large 
apparatus.  They  report  the  sale  of  a  150  h.p.  2200-volt,  three- 
phase  induction  motor  to  the  Pacific  Fruit  Cooling  and  Vapor- 
izing Company  for  use  in  their  plant  at  Lodl,  Cal.,  and  a  sale  to 
the  Grant  Gravel  Company  of  three  50  kw.,  11000-volt  primary 
2200-voU  secondary  station  type  transformers.  Another  re- 
cent sale  Is  that  of  a  100  kw.,  250-volt  railway  type  d.c. 
generator  to  the  E.  B.  &  A.  L.  Stone  Company  for  use  at 
their  rock  quarry  railway  at  Thomasson,  Cal. 

Appreciating  the  growing  importance  of  steel  construc- 
tion in  tower  transmission  lines,  the  American  Bridge  Com- 
pany of  New  York  have  decided  to  specialize  on  this  class 
of  work.  While  this  company  have  In  the  past  built  struc- 
tures for  this  purpose,  they  realize  that  permanent  lines  in- 
volving steel  towers  are  becoming  necessary,  and  that  the 
larger  public  service  companies  must  eventually  rebuild 
existing  lines  with  more  stable  equipment.  Announcement 
has  been  made  concerning  the  handling  of  work  In  this  field. 
The  firm  of  Pierson,  Roeding  &  Co.,  of  San  Francisco,  have 
been  appointed  the  special  representatives  of  the  American 
Bridge  Company  for  the  Pacific  Coast  for  the  sale  of  poles 
and  towers  for  electrical  transmission.  The  activity  of  this 
well  known  firm  in  transmission  work  will  be  sufficient  to 
guarantee  that  the  American  Bridge  Company  will  furnish 
a  fair  share  of  this  class  of  work. 


CONTRACTORS'  NOTES. 

There  will  be  quite  a  large  electric  wiring  job  on  the 
new  Native  Sons'  Hall  which  is  under  construction  at  San 
Francisco.     Rhegetti  &  Hedman  are  the  architects. 

A  seven-story  hotel  is  being  erected  on  the  north  side  of 
Bush  street,  between  Powell  and  Mason,  San  Francisco.  The 
electric  work  will  amount  to  about  $5000,  according  to  esti- 
mates.    J.  C.  Newsom  is  the  architect. 

Specifications  are  out  for  the  electric  wiring  for  a  large 
modern  hotel  which  is  being  erected  on  the  north  side  of 
Market  street,  between  California  and  Sacramento,  for  the 
Pringle  estate.  Wm.  Curlett  &  Son  of  San  Francisco  are  the 
architects. 

The  Dow-ntown  Realty  Company  is  erecting  a  theater  and 
hotel  building  to  cost  about  $300,000  on  the  southwest  corner 
ol  Eddy  and  Mason  street,  San  BYancisco.  If  the  electric 
work  is  as  elaborate  as  is  expected  it  will  run  from  $20,000  to 

$25,000. 

Plans  are  being  figured  for  the  electric  work  on  the  new 
Pantages  Theater  on  Market  street,  opposite  Mason,  San 
Francisco.  The  electric  work  is  estimated  at  approximately 
$1500,  including  a  stage  switchboard,  etc.  Miller  &  Colmesnil 
are  the  architects. 
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FINANCIAL. 
JACKSON,  CAL.— That  the  Western  States  Gas  &  Elec- 
tric Company  intends  to  improve  and  develop  its  holdings  in 
Amador  county  is  evidenced  by  the  filing  of  a  mortgage  cov- 
ering its  entire  holdings.  The  mortgage  is  given  to  the 
Girard  Trust  Company  of  Philadelphia,  and  is  for  $10,000,000 
at  5  per  cent,  the  life  of  the  mortgage  being  forty  years, 
from  June  1  of  the  present  year.  The  mortgage  is  secured 
by  the  holdings  of  the  company,  including  the  Richmond 
Light  &  Power  Company  of  Contra  Costa  County,  the  Stock- 
ton Gas  &  Electric  Corporation  of  Stockton,  the  Humboldt, 
San  Joaquin,  Calaveras,  Sacramento  River  Electric  Company 
and  land  and  water  rights  in  Humboldt,  San  Joaquin,  Cala- 
veras, Sacramento  and  El  Dorado  counties.  The  purpose  of 
the  mortgage  is  to  raise  a  fund  to  buy,  develop  and  equip 
additional  properties. 

PUEBLO,  COLO.— H.  M.  Byllesby  &  Company  confirms 
the  report  of  purchase  of  the  Pueblo  &  Suburban  Traction  & 
Lighting  Company  and  allied  interests  in  Colorado,  the  prop- 
erty being  taken  over  June  14th.  The  Pueblo  &  Suburban 
Traction  &  Lighting  Company  operates  the  street  railway 
system  of  Pueblo  and  supplies  electricity  to  Pueblo  and  the 
Cripple  Creek  gold  mining  district,  including  the  cities  of 
Cripple  Creek,  Victor  and  Goldfleld.  The  towns  of  La  Junta 
and  Rocky  Ford  are  served  with  electricity  by  subsidiary 
corporations.  A  steam  electric  power  station  of  4,135  kw.  at 
Pueblo  and  a  hydraulic  power  plant  of  1600  kw.  at  Skagway 
are  operated.  Arrangements  are  being  made  to  increase 
the  capacity  of  the  steam  station  at  Pueblo  and  to  extend 
transmission  lines  to  serve  additional  cities  and  towns.  Ad- 
ditional hydroelectric  developments  also  are  contemplated. 
W.  F.  Raber  is  at  present  in  charge  of  management  for 
Byllesby  &  Co. 


INCORPORATIONS. 
llERMISTOiV.    ORE.— Hermiston    Light    &    Power    Com- 
pany has  been  incorporated  with  a  capital  stock  of  $10,000. 

PORTLAND,  ORE. — Articles  of  incorporation  have  been 
filed  by  the  Clatskanie  Electric  Light  &  Power  Company, 
which  is  capitalized  at  $50,000. 

SALEM,  ORE. — Articles  of  incorporation  have  been  filed 
by  the  Bully  Irrigation  &  Power  Company.  Their  principal 
office  wilt  be  at  Vale,  Ore.;  capita  stock  $25,000. 


ILLUMINATION. 
ROSEBURG,  ORE.— Oakland,  Oregon,  has  voted  in  favor 
of  the  issuing  of  $10,000  for  a  municipal  lighting  system. 

HALSEY,  ORE. — The  Oregon  Power  Company  has  been 
granted  a  franchise  for  the  construction  of  a  lighting  system 
here. 

KLAMATH  FALLS,  ORE.— The  county  has  refused  to 
grant  a  gas  franchise  and  it  is  suggested  to  erect  a  municipal 
plant. 

LOS  ANGELES,  CAL.— The  town  of  El  Modena,  in  the 
foothills,  is  planning  to  have  electric  light  and  power,  also 
to  have  gas  piped  into  the  town. 

EL  PASO,  TEX.— B.  P.  Dubinski  of  El  Paso  has  been 
given  the  contract  for  inside  wiring  for  electric  lighting  at 
Fort  Bliss.  The  Westlnghouse  Electric  Company  secured 
the  contract  for  meters  and  transformers,  and  F.  W.  New- 
berry Electric  Company  of  St.  Louis  has  the  contract  for 
outside  wiring.    The  entire  cost  will  he  ^22,000. 


LOS  ANGELES,  CAL.— The  Southern  California  Edison 
Company  has  awarded  to  J.  C.  Farrar  &  Co.  the  contract  to 
install  certain  electrical  apparatus,  including  switches, 
switchboards,  etc.,  at  the  Long  Beach  steam  plant,  Long 
Beach,  Cal. 


TRANSMISSION. 
RIVERSIDE,     CAL.— The     Board     of     Supervisors     has 
granted   to   the   Pacific   Light   &   Power   Corporation   a   tran- 
chise  for  fifty  years  to  operate  and  maintain  an  electric  pole 
and  wire  system  on  all  public  roads  of  the  county. 

LEAVENWORTH,  WASH.— The  Tumwater  Light  & 
Power  Company  of  this  place  has  secured  a  franchise  to  con- 
struct and  operate  a  light  and  telephone  system  from  this 
place   to  Peshastin,   then   to  the   Chumstick   river. 

HOOD  RIVER,  ORE.— The  Pacific  Light  &  Power  Com- 
pany, which  owns  the  Hood  River  water  and  light  plant,  pro- 
poses to  increase  its  horsepower  here  and  furnish  power 
and  light  for  farms  between  Hood  River  and  The  Dalles. 

SEATTLE,  WASH.— The  Washington-Oregon  Railroad 
Company  will  start  at  once  on  the  construction  of  a  large 
power  plant  on  the  Skookumchuck  River  to  furnish  elec- 
tricity to  the  Hercules  &  Sandstone  Company  of  Tenino, 
Wash. 

LAKEPORT,  CAL. — The  Board  of  Supervisors  has  passed 
an  ordinance  granting  to  the  Mt.  Konocti  Light  &  Power 
Company  a  franchise  to  put  up  an  electric  line  to  transmit 
light,  heat  and  power  along  the  public  highways  in  the 
county  of  Lake. 

EUREKA,  CAL.— Since  the  Western  States  Gas  &  Elec- 
tric Company  has  taken  over  the  holdings  of  the  Fortuna 
and  Ferndale  lighting  companies,  improvements  are  to  be 
made  throughout  the  valley.  The  substation  at  Loleta  will 
be  moved  further  up  the  river. 

WALLA  WALLA,  WASH.— A  franchise  for  50  years  has 
been  granted  the  Pacific  Power  &  Light  Company,  for  a 
transmission  line  from  Walla  Walla  City  over  the  county 
roads  to  the  Columbia  county  line,  through  Dixie  and  Wails- 
burg  to  Prescott.     Construction  is  to  begin  at  once. 

BOISE,  IDAHO. — The  electrical  power  transmission  line 
of  the  Beaver  River  Power  Company  will  be  extended  from 
the  Malad  River  plant  northward  into  Boise  and  through  the 
Payette  country  about  October  next,  is  the  statement  made 
by  L.  B.  Fuller,  manager  of  the  company,  with  headquarters 
at  Bliss. 

RENO,  NEV. — That  there  will  soon  Jje  another  power 
and  light  company  doing  business  in  this  city  and  in  other  por- 
tions of  Nevada  in  competition  with  the  Hammon  interests 
is  now  almost  assured.  The  Nevada  Power  &  Transporta- 
tion Company  will  within  a  few  weeks  begin  the  construc- 
tion of  an  18-foot  dam  in  the  Truckee  River  near  Vista, 
which  will  be  used  to  back  water  up  for  the  new  power 
plant  to  be  built  there,  and  at  the  present  time  the  com- 
pany Is  building  a  power  plant  near  Bishop,  which  will  de- 
velop 35,000  h.p.  when  completed.  This  new  company  is 
backed  by  California  capitalists,  and  it  has  named  W.  E. 
Caffrey,  .former  city  electrician  of  Reno,  as  its  chief  electri- 
cian. At  the  present  time  the  Hammon  interests  controlling 
the  Truckee  River  General  Electric  Company,  has  the  mo- 
nopoly of  business  of  Western  Nevada  in  power  and  light- 
ing, and  it  is  the  intention  of  this  new-  company  to  bid  for 
a  portion  and  to  build  a  series  of  power  plants  in  furtherance 
of  the  effort  to  obtain  and  retain  it 
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TRANSPORTATION. 

VANCOUVER,  V^^ASH— The  Washingtou-Oiegou  corpor- 
ation announced  that  they  will  extend  the  Main  street  car 
line. 

BERKELEY,  CAh.—E.  C.  Prather,  engineer,  Oakland, 
Cal  has  been  retained  by  the  Oakland  Traction  Company, 
and  other  interested  parties  to  make  a  new  survey  lor  a 
scenic  line  from  North  Berkeley  to  Grizzly   Peak. 

NAMPA,  IDAHO.— Citizens  of  this  place  and  Caldwell, 
Idaho,  are  on  record  as  favoring  the  construction  of  the  elc- 
tric  railroad  between  this  place  and  Caldwell  projected  by 
W.  E.  Pierce  of  Boise.  The  right  of  way  has  been  pracU- 
cally  secured,  and  work  will  soon  be  started. 

NEW  WESTKINSTER,  B.  C— The  BriUsh  Columbia 
Electric  Railway  Company  will  start  work  on  the  construc- 
tion of  an  electric  line  to  the  Fraser  river  mills  as  soon  as 
plans  are  approved  by  the  City  Council.  The  same  company 
will  soon  start  work  on  another  line  in  this  city. 

BURLINGAME,  CAL.— Ansel  M.  Easton  has  made  appli- 
cation to  the  Board  of  Trustees  for  a  franchise  for  a  street 
railroad,  and  it  is  the  intention  of  the  board  to  grant  this 
to  the  highest  bidder.  Sealed  bids  will  be  received  by  the 
clerk  u^  to  July  24th  for  the  sale  of  the  franchise. 

OAKLAND,  CAL.— The  Southern  Pacific  Company  has 
filed  with  the  City  Council  formal  application  for  permission 
to  electrize  its  lines  east  of  Fallon  street  to  the  boundary 
line  of  Oakland  under  its  plan  to  change  all  its  steam  lines 
to  an  electric  system,  at  a  cost  in  the  neighborhood  of 
110,000,000. 

LODI,  CAL. — The  Board  of  Trustees  has  passed  an  ordi- 
nance granting  to  the  Central  California  Traction  Company 
a  franchise  of  47  years,  to  put  in  a  single  track,  standard 
gauge  line  for  the  transportation  of  both  freight  and  pas- 
sengers, to  be  run  by  electricity,  along  certain  highways  in 
the  county  of  San  Joaquin. 

WENATCHEE,  WASH.— The  City  Council  has  granted  a 
franchise  to  the  Wenatchee  Traction  Company  for  the  con- 
struction of  an  electric  railway  over  the  city  streets.  The 
company  deposited  a  sum  of  $5000  guaranteeing  that  the 
fli-st  unit  covering  Wenatchee  avenue  will  be  completed  in  18 
months,   and   the   second   unit   within    two   years. 

WOODLAND,  CAL.— The  Vallejo  &  Northern  Railroad 
has  presented  an  api-lication  to  the  City  Trustees  for  a  fran- 
chise for  its  line  over  the  main  street  of  this  city.  The  com- 
pany is  to  begin  construction  work  in  a  very  short  time 
on  its  air  line  between  here  and  Sacramento,  as  its  bridges 
across  the  Sacramento  River  will  be  completed  by  autumn. 
The  Vallejo  &  Northern  will  connect  with  the  Northern 
Electric  at  Sacramento  and  run  to  Vallejo  via  Winters,  Vaca- 
ville  and  Suisun.  A  steamer  line  will  connect  it  with  San 
Francisco. 

SACRAMENTO,  CAL.— With  the  completion  of  the 
Northern  Electric  Company's  new  bridge  now  being  built 
across  the  Sacramento  River  at  the  foot  of  M  street,  will 
come  the  extension  of  the  company's  lines  to  Woodland.  The 
company  has  for  a  year  been  planning  for  this  extension  and 
another  branch  to  run  from  Marysville  to  Colusa.  Probably 
the  Colusa  branch  wiU  be  started  first,  but  it  is  assured, 
practically,  that  the  Woodland  extension  will  be  commenced 
during  the  present  year  and  probably  be  completed  by  the 
middle  of  next  March.  The  company  will  not,  for  a  year, 
build  the  line  from  Chico  to  Red  Bluff. 

LOS  ANGELES,  CAL.— The  Southern  Pacific  and  Salt 
Lake  lines  are  to  be  merged  with  the  Pacific  Electric  in  Long 
Beach,  according  to  authentic  reports.  The  southern  divis- 
ion of  the  trolley  system  is  to  dominate  the  united  roads,  and 
material  for  electrifying  the  steam  lines  is  understood  to 
have  been  already  ordered.     The  merger  will  give  the  three 


roads  absolute  control  of  the  inner  harbor  traffic,  as  the 
Pacific  Electric  owns  a  belt  line  around  that  harbor  that 
joins  with  the  city's  railway  leading  to  and  on  the  municipal 
docks.  Expenses  will  be  lessened.  This  may  lead  to  the 
landing  of  Southern  Pacific  steamships  at  Long  Beach  in- 
stead of  San  Pedro,  as  passengers  landed  at  Long  Beach  can 
be  transported  here  quicker  than  they  can  be  carried  from 
San  Pedro.  It  is  stated  that  30  minutes  can  be  saved  in 
this  way.  The  Pacific  Electric  will  obtain  control  of  2.90 
miles  of  the  Southern  Pacific  and  5.60  miles  of  the  Salt  Lake 
road,  a  number  of  side  tracKs  and  spurs,  and  also  several 
freight  yards.  The  Pacific  Electric  bought  a  depot  site  to 
the  right  of  the  pier  entrance.  The  laqua,  a  schooner  car- 
rying 230,000  feet  of  redwood  lumber,  docked  at  the  Long 
Beach  city  wharf  last  Friday,  being  the  first  vessel  to  do  so. 


TELEPHONE  AND  TELEGRAPH. 
NAPA,  CAL.— W.  M.  Lyons  has  made  application  for  a 
franchise  for  a  period  of  50  years  for  a  telephone  line  along 
the  public  roads  in  the  county  of  Napa.  Sealed  bids  will 
be  received  for  the  sale  of  said  franchise  at  the  office  of 
the  clerk  of  the  Board  of  Supervisors  up  to  July  11,  1!)J1. 

UKIAH,  CAL.— Hugh  Coy  has  petitioned  the  Board  of 
Supervisors  for  permission  to  erect  poles  and  string  wires 
and  maintain  same  for  telephone  purposes.  The  line  is  to 
extend  from  the  southwest  corner  of  the  race  track  one 
mile  south  of  Ukiah,  south  along  Ukiah  and  Tfopland  1-oad. 
The   petitioner   was   granted   permission. 

UKIAH,  CAL.— The  Willits  and  Laytonville  Telephone 
&  Telegraph  Company  has  made  application  to  the  Board  of 
Supervisors  for  permission  to  erect  poles  and  string  wires 
and  maintain  same  for  telephone  purposes  from  the  lower 
end  of  Long  Valley  to  Willits,  over  the  right  of  way  of  the 
new  county  road.     The  permission  was  granted. 

WATERWORKS. 
TACOMA,  WASH. — The  council  has  authorized  the  water 
superintendent  to  lay  400  feet  of  pipe  on  Cascade  avenue. 

OAKDALE,  CAL. — Last  Saturday  Oakdale  voted  217  to 
42  for  a  waterworks,  which  means  that  fire  protection  will 
be  extended  to  all,  and  by  a  vote  of  213  to  28  a  sewer  sys- 
tem was   made  possible. 

SEATTLE,  WASH. — A  special  water  bond  election  held 
in  Snohomish  resulted  in  favor  of  a  $110,000  issue.  Super- 
intendent Miley  of  the  Atlas  Construction  Company  of  Ever- 
ett will  at  once  start  work. 

REDMOND,  ORE. — The  Council  has  awarded  to  the  firm 
of  Jeffery  &  Button,  contractors  of  Portland,  a  contract  for 
the  proposed  waterworks  system  from  Cline  Falls  to  this 
city   on   their  bid   of   $24,500. 

SAN  FRANCISCO,  CAL.— The  Spring  Valley  Water  Com- 
pany is  to  erect  a  pumping  station  at  Lake  Merced,  on  the 
corner  of  23d  avenue  and  Sloat  boulevard.  Plans  have  been 
prepared  by  Engineers  L.  Winther  and  H.  Monett  and  are 
now   being  figured. 

SALT  LAKE  CITY,  UTAH.— Sealed  bids  will  be  received 
at  the  office  of  the  Board  of  Public  Works  up  to  June  30th, 
1911,  for  the  work  of  constructing  waterways  at  the  inter- 
section of  Second  South  and  Seventh  East  streets,  accord- 
ing to  plans  and  specifications  on  file  in  the  City  Engineer's 
office. 

SAN  FRANCISCO,  CAL.— Treasurer  McDougald  has  sold 
to  the  W^estern  Metropolis  National  Bank  $14,000  worth  of 
the  Sierra  water  supply  bonds,  the  purchase  being  made 
by  the  bank  for  a  client.  The  price  paid  was  that  under 
which  all  the  treasurers'  sales  are  made,  par  and  accrued 
interest. 
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PRECIPITATION  AND  ALTITUDE  IN  THE  SIERRAS 


ny  ciiari.es  h..  lee. 


Precipitation    studies   made   by   the    Los   Angeles  The  phenomenon  of  the  increase  of  precipitation 

aqueduct   in   connection   with   a  general   investigation  with   altitude   is   fully   recognized   by   hydraulic   engi- 

of  water-supply  conditions  in  the  Owens  Valley  have  neers  who  have  had  occasion  to  investigate  the  subject 

led  to  some  interesting  results  regarding  the  relation  of  precipitation.     As  a  basis  for  engineering  computa- 

of    precipitation    and    altitude    in    the    Sierra    Nevada  tions  the  relation  is  often  assumed  to  be  a  simple  ratio, 


The  Higli  Sierras 


Mountains.  The  portion  of  the  range  considered  ex- 
tends from  Lake  Tahoe  to  the  Mojave  Desert.  Data 
gathered  and  published  by  the  V.  S.  Weather  Bureau 
were  used  where  available,  and  were  supplemented 
on  the  east  slope  of  the  Sierra,  adjacent  to  the  Owens 
Valley,  with  records  kept  by  the  aqueduct.  The  in- 
vestigations were  carried  on  by  the  writer  under  the 
direction  of  William  Mulholland,  chief  engineer  of 
the  Los  Angeles  aqueduct. 


which  may  be  applied  without  regard  to  any  factor 
but  difference  of  elevation.  As  a  matter  of  fact  how- 
ever topography,  prevailing  winds,  latitude  and 
conditions  of  the  atmosphere  have  a  marked  effect 
upon  the  geographic  distribution  of  rainfall  as  well  as 
altitude.  The  straight  line  relation,  even  when  used 
as  a  convenient  approximation  has  a  limited  use  and 
should  not  be  employed  indiscriminately,  as  is  shown 
by  the  studies  herewith  presented. 


24 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.   XXVII—No.    2 


DRAIN  AoEl       ARCA5 
T^CbT   icOPt  Or  StCPftA  NcwkOA   MT& 

Mt)»"»lji"»w   -  tie«w^*  •*«    - 

^jn  Jowvr  •  OjllJ»l>i  ift*0    - 

£a»T    5i,0PC  Or  $iCRPA  MtvAD*  MTS 


Tfjx.*«     «■*■   JU^*   ■'■dhi>v 

9i« 

iiJt*  Uw 

«S5 

v.sU 

1510 

L<n><  7r».t4<                   Beta 

•  *• 

w<»i  Cgrjw             -     Wftjjijfda 

■»« 

(Bat                          -     ttiril«i',.iU 

— 

>'(>•  »Joli>0'              ■      (;«fl"»( 

90* 

tfljt                                 itu^e^ 

liM 

Liw^  A>tl<|  fli^iv'n 

♦  •» 

-11,  !>;'.»;«.<     ft<^.<r> 

>i7 

Orf>  Lo*-.;  R^q>«r 

^-fi 

NOTE 

»r^  <«»•(»'   •".»   -a^.9>n«0»"«'ci'L0' 

Kl  <!** 

ktjpat  Co*'*'*.*     «►>«.»  pok*«>*   *o->o^« 

!«•. 

*>()  (<»"i  »•*»»  p^O'..r««il  ,«   A»'«'  ^vpp'r  F^p*'» 
IM  j-j  iJi  -•>•  ae'»-«ii  o,  co'aOf 


CT  Y  or  i_0&   ANGEUE& 

LOS  ANGELES    AQUEDUCT 

DEPARTtoEiNT  c^    ^vATCR  Supply    irjvESTic-AT.oNS 

DRAINAGE     MAP 

OF 

SIERRA  NEVADA     MOUNTAINS 

if-4   THE 

VICINITY   Or"   OWENS     V^ALUEY 

SHOVVINO 

I30HYETOSE   LINES.    PRECIPITATION   STATIONS. 
AND    STREAM=GAeiNG    STATIONS 


SCALE 

OF 

M 

LES 

(4                  .'e 

INDEPEt,DENCE     Cal  OECE-^SER     :910 


July  8,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


25 


The  general  area  within  which  precipitation  data 
was  considered  is  shown  by  the  accompanying  map 
(Plate  1)  of  the  southern  Sierra.  Upon  this  are  indi- 
cated the  principal  rivers  and  their  drainage  areas, 
stream  gaging  and  precipitation  stations,  and  isohyets 
or  lines  of  equal  annual  rainfall.  The  isohyets  repre- 
sented by  solid  lines  are  those  of  the  Water  and  For- 
est Association  as  amended  in  1908  by  Edwin  Dur- 
yea  Jr.  The  dotted  isohyets  in  the  southeastern  portion 
of  the  area  are  revisions  proposed  by  the  writer  based 
on  all  data  available  to  date.  The  southern  and  east- 
ern extension  of  the  30-inch  and  20-inch  isohyets  is  the 
most  radical  change  and  is  jusiihed  by  the  aqueduct 
observations  in  Owens  Valley. 

The  relations  of  precipitation  and  topography  are 
shown  in  a  general  manner  by  the  position  ot  the 
isohyets.  A  more  instructive  method  is  by  graphical 
study  of  observations  made  in  and  near  cross-sections 
of  the  Sierra  laid  out  at  right  angles  to  the  trend  ui 
the  range.  Five  such  were  chosen  and  are  shown  on 
the  map  as  the  Central  Pacitic,  Mokelumne,  Taboose, 
Oak  and  Bairs  sections.  There  are  sufficient  observa- 
tion stations  along  the  two  most  northerly  of  these  to 
indicate  the  relations  upon  both  slopes  of  the  range, 
but  records  applying  to  the  three  southerly  sections 
are  confined  to  the  east  slope. 

A  list  of  stations  along  the  Central  I'acitic  and 
Mokelumne  sections  is  given  on  Table  1,  together  wiin 
elevation,  distance  from  the  Great  Valley,  length  of 
record,  observed  and  computed  mean  seasonal  pre- 
cipitations and  observed  precipitation  during  the  sea- 
son 1909-10.  The  stations  selected  were  all  within 
twelve  miles  of  the  sections  and  their  elevations  were 


such  that  they  lay  in  the  average  profile  of  ground 
surface.  (See  Diagrams  3  and  6).  Of  stations  in  the 
Central  Pacific  group,  Sacramento,  Newcastle,  Iowa 
Hill,  Reno  (1888-89  to  1909-10)  and  Wadsworth  (1890- 
91  to  1909-10)  are  maintained  by  the  Weather  Bureau. 
Observations  at  other  stations  are  made  by  agents  of 
the  Central  Pacific  Railway.  Stations  in  the  Mokel- 
umne group  are  all  maintained  by  the  Weather  Bureau. 
Elevations  are  those  published  in  Weather  Bureau  re- 
ports and  where  possible  were  compared  with  those 
given  on  Government  topographic  sheets.  Distances 
from  the  Great  Valley  were  scaled  from  the  Govern- 
ment topographic  sheets  or  from  the  general  land  office 
map  of  California.  Observed  mean  seasonal  precipita- 
tion was  computed  for  the  season  September  1  to 
August  31,  The  observed  means  are  for  periods  of 
differing  length  and  to  obtain  values  more  strictly 
comparable  the  records  were  computed  so  as  to  apply 
to  a  single  definite  period.  That  selected  for  the  Central 
Pacific  Group  extended  over  the  forty  seasons  1870-71 
to  1909-10,  and  for  the  Mokelumne  group  the  1&  seasons 
1882-3  to  1909-10.  The  method  of  correcting  a  short 
record  was  the  common  one  of  comparison  with  an 
adjacent  station  having  a  complete  record. 

Stations  in  the  Taboose,  Oak,  and  Bairs  groups 
were  established  and  maintained  by  the  aqueduct. 
They  are  listed  on  Table  3  with  elevation  distance  from 
Sierra  crest,  observed  and  computed  mean  seasonal 
precipitation.  The  gages  were  located  on  or  near 
the  sections  at  the  approximate  crossings  of  500  foot 
contours.  The  immediate  surroundings  were  selected 
with  respect  to  accessibility  from  roads  and  trails  and 
the  recognized  requirements  for  good  exposure  were 


T.VBLE  1. 
DESCRIPTION    AND    MICAN    PKKCIPITATlO.N    1-OR   STATIONS    IN   CENTRAL.   PACIFIC    GROUP. 


Z.              STATION  S " 

O  -=j3     O 

2  W«S. 

1  Sacramento    71 

2  Rocklin     249 

3  New  Castle    956 

I  Auburn    1363 

5  I'oltax    2421 

6  Iowa  Hill   2825 

7  Gold  Run   3222 

8  Tnwle    (Alta)    3612 

9  Blue  Canyon    4695 

10  Emigrant  Gap 5230 

11  Cisco    5939 

12  Summit     7017 

13  Truckee    5820 

14  Boca    5531 

15  Reno    4484 

16  Wadsworth   4084 

(Fernley) 

.stations    1    to    12  inclusive. 

Stations    ^'^    to    IB  inclusive. 


«g 

=  £    . 

— -o 

a  a    m 

Dist 
Sacr 
Milt 

=  ? 

0 

61 

1S.9 

S 

26.3 

15 

30.0 

40 

42.1 

40 

46.8 

31 

48.8 

11 

52.8 

40 

58.5 

11 

61.7 

30 

67.9 

40 

78.6 

39 

85.8 

39 

92.0 

38 

110.1 

39 

I3S.4 

35 

Seasonal 

totals    (.Sopt 

Calendar 

year    total.s 

£     .=  Computed  Mean  Seasonal  Precipitation 

V—  X 

> '^-~   ^                                     Base                  No.  of  years  Precipitation 

j:S'5.c                                  Station                   Covered  Indies 

oik  = 

19.50  Sacramento    40  19.36 

28.45  Auburn    40  24.65 

32.32  Auburn    40  28.20 

34.93  Auburn    40  34.93 

49.01  Colfax    40  49.01 

52.64  Colfax    40  50.53 

54.49  Alta-Towle    40  43.05 

49.13  Alta-Towle    40  49.15 

72  82  Alta-Towle    40  57.55 

53.50  Cisco    40  54.50 

51.96  Cisco    40  51.96 

48  00  Cisco    40  47.60 

27.65  Truckee    39  27.65 

20.47  Boca    38  20.47 

7.05  Reno    39  7.05 

4.59  Wadswortli    35  ,1.59 

1    to  Aug.   31). 
except    last  column. 


C  CO  « 

yj  (.>-:,  JS 
^  v~    o 

12.18 
21.06 
26.92 
36.12 
49.69 
50.68 
48.34 
53.02 
64.11 
56.28 
58.85 
37.00 
25.01 
25.93 
7.52 
5.17 


TABLE   2. 
ni:.SCRIl'TI()X    AND    .MIOAN    lM:l':ril>ITATI0N    i'-OR    .STATIdXS     IX    MOKELUMNK    CUOCP. 


Computed  Mean  Seasonal  Pn- 


'^          station;  ■=»  is  . 

Z  Ho  b  a-x.  s 

1  Stockton     23  0 

2  Farmington     Ill  13.0 

3  lone    287  33.0 

4  Valley  Springs    ...  673  31.2 

5  Jackson    1200  40.0 

5  Mokelumne    Hill..  1550  41.0 

7  W'est  Point   2800  52. S 

8  Bear  Vallev   Res..  5800  72.5 

9  Tamarack    8012  89.5 

10  Gardnerville 4830  108.5 

11  WabusKa   4347  141.5 


S'H 

CO 

J  a 

C  ^^  -  - 

60 

15.31 

33 

lti.47 

32 

21.03 

22 

24.71 

20 

33.19 

28 

32.53 

16 

42.50 

63.35 

11 

57.23 

11 

S.93 

7 

3.70 

Base 
Station 


No.  of  years 
Covered 


■  Stockton     28 

Farmington     28 

lone    28 

Stockton     28 

Jack.^on    20 

Mokelumne   Hill    28 

Mokelumne   Hill    28 

Mokelumne   Hill    28 

Mokelumne   Hill    28 

Mokelumne   Hill    28 


■ipitation 

Precipitation 
Indies 


14.82 
16.73 
21.33 
24.18 
33.19 
32.53 
41.15 
57.65 
54.73 
9.08 


13.81 
15.91 
20.39 
23.28 


32.93 
39.56 

48.94 

16.57 

3.49 
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TABLE    3. 
PRECIPITATION  STATIONS  IN  OWEN  VALLEY. 

>         i    -S  Observed  Precipitation       c=^    5 

—  —         ^     >  in  Inches  t3  w^        .^ 

I  GROUP  =1  ^-z^       .  Season         Season      £^E°-^g 

eg  SSf     S|t».2  190S-9  1909-10      |  g  S  |  S| 

2  Taboose    4070  8.1  9.09  6.65  6.56 

3  Taboose    ....  4460  6.9  10.40  7.61  7.51 

4  Taboose    5040  5.5  11.74  S.69  S.53 

5  Taboose    ....  5550  4.7  16.53  9.26  10.48 

6  Taboose    ....  6190  4.2  23.24  12.94  14.6? 

18  Oak    3735  13.8  ....  3.15  3.2o 

17  Oak    3775  12.5  ....  4.25  4.3S 

7  Oak    3940  9.6  7.22  4,4o  4..S 

8  Oak   4300  S.4  9.24  ....  6.3. 

8A  Oak    4500  8.0  ....  5.27  d.43 

9  Oak    5030  6.6  11.35  6.42  7.22 

10  Oak    5590  5.7  14.47  7.67  8.94 

11  Oak  ..      ..  6120  4.8  21.04  10.19  12.51 

12  Bairs 4100  10.2  4.28  3.74  3.40 

13  Bairs 4500  9.0  6.09  3.63  3.97 

14  Bairs 5000  7.7  7.63  5.34  5.38 

15  Bairs 5500  6.6  11.67  5.94  7.08 

16  Bairs 6100  5.7  14.34  7.24  8.68 

observed.  The  highest  level  on  the  slope  of  the  Sierra 
which  can  be  reached  from  the  Owens  Valley  after  the 
winter  snow  storms  is  approximately  the  6500  foot  con- 
tc'ir.  Gages  were  distributed  between  this  contour 
and  the  \  alley  floor,  which  near  Independence  has  an 
average  elevation  of  3800  feet.  The  type  of  gage  used 
was  the  ordinary  8-inch  cylindrical  gage  of  the 
Weather  Bureau.  The  funnel  shaped  receiver,  how- 
ever, was  dispensed  with  so  that  the  catch  fell  directly 
into  the  8-inch  cylinder.  The  mounted  observer  car- 
ried the  inner  tube  and  cedar  measuring  stick  and 
poured  the  catch  from  the  container  into  the  small  tube 
for  measurement.  Snow  was  reduced  to  equivalent 
water  by  weighing  the  catch  with  a  spring  balance. 
The  gages  were  visited  after  each  storm,  an  observer 
being  detailed  to  each  group.  Snow  shoes  were  part 
of  the  necessary  equipment  in  winter.  The  exact  ele- 
vation and  location  of  the  gages  was  determined  by 
ordinary  engineering  methods.  Distances  from  the 
Sierra  crest  were  scaled  from  the  Mt.  Whitney  Quad- 
rangle of  the  U.  S.  Geological  Survey.  The  26-year 
record  at  Independence  which  was  used  as  a  basis  for 
computing  long  term  means  is  given  in  Table  4.  The 
portion  of  this  record  from  September,  1866  to  August, 
1877,  was  obtained  under  the  direction  of  U.  S.  Army 
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officers  stationed  at  Fort  Independence.  It  was  ob- 
tained under  conditions  sufficiently  similar  to  permit 
of  its  being  combined  with  the  more  recent  Weather 
Bureau  record  at  the  present  town  of  Independence. 

The  relations  of  precipitation,  altitude  and  topo- 
graphic position,  and  also  profiles  of  ground  surface 


1865-1S77,  tr.  S. 

1892-1S95,  and 
Season.    .Sept. 

1865-6  

1866-7  0 

1867-8  0.07 

1868-9  0 

1869-0  0 

1870-1  0 

1871-2  0 

1872-3  0 

1873-4  0.10 

1874-5  0.40 

1875-6  0.01 

1876-7  0.16 

1891-2  

1892-3  0 

1893-4  T 

1894-5  T 

1895-6  T 

1896-7  

1897-8  

1898-9  0.20 

1899-0  T 

1900-1  0.75 

1901-2  0 

1902-3  T 

1903-4  T 

1904-5  0.32 

1905-6  0.2E 

1906-7  0 

1907-8  0 

1908-9  0.84 

1909-0  0.07 

26  year. 

Mean 0.12 


TABLE  4. 
PRECIPITATION    IN   INCHES  AT  INDEPENDENCE,  CAL. 
War  Department,   Fort  Independence.     Elevation  3930. 

Weather   Bureau,    Independence.     Elevation 


1898-1910,    U. 
Oct.  Nov 


Dec. 


Jan. 


0.32 
0.32 
0.74 

0 
1.10 

0 

0 

0 
0.80 

0 
0.26 

o.Vs 

0 

0 

0.S3 


0 
0.30 
0.01 
0.65 
0.08 
0.42 
0.06 

0 

0 
2.12 
0.03 
0.01 

0.29 


0 

0 
0.31 
0.44 
0.14 

0 
0.65 

0 

0 
0.40 
0.66 

0 

6.'23 
0.10 

0 
0.C7 


0.10 
0.85 
1.34 
0.22 
0.41 

T 

0 
0.43 
0.02 

T 
0.01 
0.19 

0.25 


0.65 

2.27 

12.19 

1.17 

0 
1.00 
4.70 
1.18 
3.40 

0 
0.62 

0 

iiei 

0.75 
1.89 
0.08 


0.20 
0.56 
0.13 
0.06 
0.04 
0 

T 

T 
0.84 
0.42 
0.20 
3.90 

1.43 


2.42 

0 
5.46 
0.16 
0.20 

0 

0 

0 
2.40 
1.73 
1.51 
0.76 

i.'si 

0.12 
1.24 
1.67 


0.54 
0.31 
2.81 
0.04 
0.71 

T 
0.54 
2.89 
0.95 
1.63 
3.27 
0.25 

1.12 


Feb. 

0 
1.63 

0 

0 
1.36 
1.28 
0.30 
0.40 
1.00 

0 
0.70 

0 

2.Vl 

0.42 

1.18 

0 


T 
0.05 
0.64 
1.69 
0.27 
1.20 
0.73 
0.13 
0.56 
0.98 
2.73 

T 

0.77 


Mar. 

0 
4.76 

0 
0.32 

0 

0 
0.28 

0 

0 

0 
0.87 

0 
0.62 
0.9S 
0.09 
0.12 


0 
0.01 
0.67 
0.05 
1.05 
0.34 
0.95 
2.08 
1.86 
1.10 
0.14 
0.16 
0.10 

0.61 


Apr. 

0.16 
0.53 
0.40 
0.11 
0.21 

0 
0.55 

0 

0 

0 

0 
0.59 

n'62 

0.02 

T 


0.16 
0.02 
0.62 

T 
0.17 
0.19 

T 

T 
0.36 
0.14 

T 
0.12 
0.31 

0.17 


3920. 
May 

6.76 
0.71 
0.36 
0.27 

0 

0.18 

0 

0 

0 

0 

0.69 

0.96 

T 
0.10 
0.01 


0.23 
0.03 
0.22 
0.36 
0.04 

T 
0.02 
0.25 
0.42 
0.01 

T 

T 
0 

0.17 


June 


0 

0 

0 

0 
0.30 

0 

0 
0.01 

0 
0.15 

0 
0.07 

0 

0.11 

T 


T 
0.37 
0.04 

0 
0.01 
0.02 

0 

0 

0.10 

0.55 

T 

T 

0 

0.06 


July 

6.0  i 
0.10 
0.03 
0.35 

0 
0.28 

0 
0.15 

0 
0.19 

0 

T 

0.77 

0.12 

T 


T 
0.01 
0.08 
0.10 
0.17 

0 

T 

0 
0.31 

T 
0.26 

0 
0.27 

0.12 


Aug. 

i.'i's 

0 

0 
0.10 

0 
0.12 
0.05 

0 

0 
0.56 

0 

T 

T 

0.51 

0.04 


0.11 
0.06 

T 
0.32 
0.13 

0 
0.07 

T 
0.04 

0 
0.46 
0.25 

0 

0.15 


Total 


11.43 
19.46 
3.33 
2.63 
3.68 
7.06 
1.63 
7.06 
3.33 
5.27 
2.46 


8.38 
2.34 
4.48 


1.54 
3.70 
6.51 
4.23 
2.06 
2.66 
3.98 
6.79 
4.17 
6.01 
7.61 
5.10 

5.26 


July  S,  l!tll.J 
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based  on  U.  S.  Geological  Survey  topographic  maps 
are  shown  for  each  of  the  accompanying  charts.  The 
values  represented  by  numbered  points  are  those  given 
in  Tables  1,  2  and  3.  The  points  at  the  upper  end  of 
curves  for  Taboose,  Oak,  and  Bairs  sections  need  fur- 
ther explanation  however.  As  previously  noted  it  was 
not  practical  to  make  complete  precipitation  observa- 
tions above  the  6500  foot  contour  in  Owens  Valley.  An 
attempt  has  been  made  however  to  arrive  at  approxi- 
mate values  for  precipitation  along  the  adjacent  Sierra 
crest  from  computations  based  on  measured  stream 
flow.  Data  available  were  the  true  run-off  from  the 
east  slope  of  the  Sierra  measured  at  mouths  of  can- 

MOKELUMNE     GROUP     OF     PRECIPITATION     GAGEIS. 
Diagram  n»4    relation  of  altitude  ano  prlcipitation 
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yons,  and  an  approximate  value  of  the  run-off  factor. 
The  mean  seasonal  discharge  per  square  mile  of  moun- 
tain drainage  areas  crossed  by  the  Taboose  and  Oak 
sections  is  1.75  sec.  ft.,  and  by  the  Bairs  section  1.36 
sec.  ft.  The  run-off  factor  for  Kings  River,  which  is 
adjacent  to  Owens  Valley  drainage  on  the  west,  is  0.59. 
Computations  for  the  latter  are  based  on  the  isohyets 
of  Plate  1 ;  observed  variation  in  precipitation  at  Mer- 
ced, Fresno,  Sanger,  Selma,  Visalia  and  Summerdale ; 
and  discharge  measurements  of  Kings  River  at  Red 
Mountain  covering  20  seasons.  Run-off  factors  for  the 
small  drainage  areas  tributary  to  Owens  Valley  are 
probably  larger  than  for  Kings  River  for  the  follow- 
ing reasons :  the  greater  average  elevation  of  drainage 
areas  tributary  to  Owens  Valley ;  non-porous  charac- 
ter of  the  granite  bed-rock:  the  universal  occurrence 


27 

of  deep  cirques  and  canyons  which  favor  the  collecting 
of  snow  in  protected  drifts;  the  snow  dust  carried  over 
the  Sierra  crest  into  the  cirque  basins  by  prevailing 
west  and  northwest  winds ;  and  the  absence  of  lake  sur- 
faces or  extensive  areas  supporting  vegetation.  All  of 
these  characteristics  tend  to  make  the  run-off  greater 
than  for  Kings  River  by  decreasing  evaporation  and 

TABOOSE     GROUP     or    PRECIPITATION     GAGES 


Diagram  n^   7  -relation  of  altitude  and  precipitat 
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Diagram  n«   8 
relation  Of    TOPOGRAPHIC  LOCATION  and  PRECIPITATION 
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DIAGRAM    N5   9-  PROriLE     OF     TABOOSE     5ECTI0N, 
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percolation  losses.  A  value  of  0.75  is  thought  to  cor- 
rectly represent  run-off  conditions  for  the  Owens  Val- 
ley streams. 

The  shape  of  many  of  the  mountain  drainage  areas 
tributary  to  the  Owens  Valley  is  that  of  an  isosceles 
triangle  with  apex  at  canyon  mouth  and  base  lying 
along  the  Sierra  crest.    Measuring  from  the  Sierra  crest 
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OAK     GROUP    OF    PRECIPITATION     GAGES,  BAIR5    GROUP     OF    PRECIPITATION     GAGES. 
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and  assuming  a  uniform  rate  of  change  of  precipitation 
from  crest  to  canyon  mouth,  as  indicated  by  the  ob- 
servations in  the  Central  Pacific  and  Mokelumne  sec- 
tions, the  average  precipitation  over  one  of  these  tri- 
angles equals  the  true  precipitation  at  one-third  the 
distance  between  these  two  points.  The  observed  pre- 
cipitation at  canyon  mouths  being  available  it  is  there- 
fore a  matter  of  simple  proportion  to  compute  that  at 
the  crest.  The  average  depth  of  precipitation  over 
drainage  areas  having  run-off  factors  of  0.75  and  dis- 
charges per  sq.  mi.  of  1.75  and  1.36  sec.  ft.,  is  31.7  and 
24.6  ins.  respectively.  Employing  the  method  of  com- 
putation outlined  above,  the  values  for  precipitation  at 
the  Sierra  crest  are  40.8  ins.  for  the  Taboose  and  Oak- 
sections  and  32.7  for  the  Bairs  section.  These  are  the 
points  not  numbered  on  Diagrams  7,  8,  10,  11,  13.  and  14, 
The  study  of  the  data  presented  in  Tables  1,  2  and 
3  mvolves  a  graphical  analysis  of  the  relation  of  (1> 
precipitation  to  altitude  and  (2)  horizontal  position  to 
precipitation  in  connection  with  topography  See 
Diagrams     1,    4,    10,    13    and    Diagrams    2,   3,  5,  6, 
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8,  9,  11,  12,  14,  15).  In  general  the  shap.e  of 
the  curves  which  fit  the  platted  points  is  sim- 
ilar throughout  each  set  of  diagrams.  Examining  the 
precipitation  and  altitude  curves  in  detail  it  appears 
that  there  is  an  increase  of  precipitation  with  altitude 
from  the  floor  of  the  Great  Valley  up  the  western  slope 
of  the  Sierra  to  about  the  5000  foot  level.  The  rate  of 
increase  for  this  portion  of  the  curve  is  greatest  in  the 
lower  foothills  and  steadily  decreases  with  in- 
crease of  elevation.  Above  5000  feet  there  is  a 
moderate  decrease  in  precipitation  with  increase 
of  altitude,  the  rate  being  practically  constant. 
East  of  the  Sierra  crest  precipitation  decreases 
rapidly  with  decrease  in  altitude,  maintaining  a  con- 
stant rate  to  the  5000  foot  level  and  a  decreasing  rate 
below  this  elevation.  The  distance  and  precipitation 
curves  conform  to  the  profile  in  general  shape,  except 
that  their  maxima  are  west  of  the  topographic  crests, 
occupying  the  same  relative  position  with  respect  to  the 
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CTreat  Valley  as  the  5000  foot  level.  They  have  a  ten- 
dency, to  become  horizontal  over  the  level  portions  of 
the  profile  to  rise  over  western  slopes  below  the  5000 
foot  contour,  fall  over  western  slopes  above  this  con- 
tour, and  to  fall  over  eastern  slopes.  In  other  words 
the  general  slope  of  the  country  seems  to  have  more 
to  do  with  the  amount  of  precipitation  than  does  alti- 
tude. 

Precipitation  upon  the  plains  of  northern  India 
and  the  southern  slope  of  the  Himalaya  Mountains 
exhibits  a  similar  variation.  An  emperical  equation 
giving-  the  relation  of  precipitation  and  elevation  has 
been  developed  from  observations  in  that  region  as 
follows :  R  =  1  +  1.92h  —  0.40h'  +  0.02h'  in  which  R 
represents  the  amount  of  rain  and  h  the  relative  height 
in  units  of  1000  feet  above  an  assumed  plane  which 
was  itself  1000  feet  above  sea  level.  The  critical  ele- 
vation was  4160  feet  above  sea  level  and  observations 
were  sufficient  to  determine  that  the  form  of  the  curve 
above  this  elevation  was  similar  to  that  below,  the 
complete  curve  approximating  a  cubic  parabola  whose 
axis  is  the  line  represented  by  the  critical  elevation. 
The  curves  on  Diagrams  1  and  4  suggest  a  similar 
relation  for  the  west  slope  of  the  Sierra,  with  a  crit- 
ical elevation  of  about  5000  feet.  The  relati\-elv  low 
crest  of  the  latter  range,  howe^•er,  breaks  the  relation 
ii;st  above  the  critical  elevation  so  that  the  upper 
a'-m  of  the  curve  is  incomplete,  and  a  discontinuity 
i-;  introduced.  The  relation  of  precipitation  to  ele- 
vation upon  the  Sierra  Nevada  are  therefore  not 
unique  but  conform  to  some  general  law. 

The  condition  met  with  is  Ihe  broad  slope  of  a 
long  mountain  ranee  presented  to  a  prevailing  moist- 
ure laden  wind.  The  movement  of  a  bodv  of  moist 
air  up  such  a  slope  results  in  expansion  and  coolinsT 
of  the  air.  When  the  temperature  reaches  the  dew 
point  condensation  of  the  aqueoti*  vapor  occurs.  The 
latent  heat  thus  liberated  tends  to  warm  the  air  and 
raises  its  temperature  above  the  dew  point.  The  descent 
of  the  leeward  slope  of  the  range  is  accompanied  bv 
rapid  compression  and  risincT  temperature  of  the  bodv 
o''"  air.  Hence  precipitation  is  greatest  along  the  lower 
wMndward  slopes  of  the  Sierra,  reaching  its  maximtim 
at  the  lower  cloud  limit  at  the  5000  foot  contour,  de- 
creases slowly  from  here  to  the  crest  of  the  rancre.  and 
decreases  rapidly  down  the  leeward  slope  to  the  des- 
ert. It  is  therefore  not  increasincT  elevation  alone 
which  causes  increase  in  precipitation,  but  broad  risinc 
slopes  which  give  an  upward  movement  to  bodies  of 
moist  air  driven  by  prevailingf  winds. 

The  conclusions  form  this  study  which  can  be 
applied  in  practical  computations  are  as  follows : 

(1)  The  precipitation  upon  the  west  slope  of  the 
Sierra  between  the  Yuba  and  Tuolumne  Rivers  in- 
creases at  a  variable  rate  which  expressed  as  an  aver- 
asre  is  0.85  inches  per  100  feet  rise  between  the  floor 
of  the  Great  Vallev  and  the  .'^OOO  foot  contour. 

(2)  Above  the  .5000  foot  contour  it  decreases 
approximately  at  the  rate  of  0.40  inches  per  100  foot 
rise  to  the  crest  of  the  Sierra. 

(3)  Precipitation  upon  the  east  slope  of  the  Sierra 
decreases  at  difFeringf  rates  depending  on  the  elevation 
of  the  crest  and  depth  of  precipitation  at  the  summit. 
The  rate  is  constant  above  the  .'^OOO  foot  contour  and 
for  the  sections  studied  is  as  follows:  Central  Pacific 
1  74  ins.  per  100  feet  fall.  Mokelumne  1.43  ins.  per 
100  feet  fall.  Taboose  and  Oak  0.46  ins.  per  100  feet 
fall,  and  Bairs  0.34  ins.  per  100  feet  fall, 


NEW    SPECIFICATIONS    FOR    RUBBER    COV- 
ERED  WIRE. 

In  response  to  a  number  of  requests  we  publish 
the  new  specifications  for  rubber  covered  wire  (0-600 
volts)  recently  issued  by  the  National  Board  of  Fire 
Underwriters.  These  have  already  been  adopted  in 
New  York  City  and  in  Chicago  and  will  soon  be  re- 
quired in  several  Pacific  Coast  cities.  A  stock  of  wire 
meeting  these  requirements  is  now  being  carried  on 
the  Coast,  so  that  contractors  and  others  can  comply 
with  these  rulings : 

Rule  40  (a)  Copper  for  insulated  solid  conductors  of  No. 
1  B.  &  S.  gauge  and  smaller  must  not  vary  in  diameter  more 
than  .002  of  an  inch  from  the  standard.  On  solid  sizes  larger 
than  No.  4  B.  &  S.  gauge  the  diameter  shall  not  vary  more 
than  one  per  cent  from  the  specified  standard.  The  conduc- 
tivity of  solid  conductors  shall  not  be  less  than  97  per  cent 
of  that  of  pure  copper  of  the  specified  size. 

In  all  stranded  conductors  the  sum  of  the  circular  mils 
of  the  individual  wires,  shall  not  be  less  than  the  nominal 
circular  mils  of  the  strand  by  more  than  one  and  one-half 
per  cent.  The  conductivity  of  the  individual  wires  in  a  strand 
shall  not  be  less  than  is  given  in  the  following  table,  which 
applies  to  tinned  conductors: 


Number 

Per  cent. 

Number. 

Per  cent. 

14    and    larger 

97.0 

23 

95.2 

1.5 

96.8 

24 

95.0 

16 

96.6 

25 

94.8 

17 

96.4 

26 

94.6 

IS 

96.2 

27 

94.4 

19 

96.0 

28 

94.2 

20 

95.8 

29 

94.0 

21 

95.6 

30 

93.8 

22 

95.4 

ThP  standard  for  diameters  ;ind  milages  shall  be  that 
adopted   by  the   American    Institute   ot   Electrical   Engineers. 

(b)  Wires  and  cables  designed  to  meet  the  following 
specifications  must  have  a  distinctive  marking  the  entire 
length  of  the  coil  so  that  they  may  be  readily  identified  in 
the  field.  They  must  also  be  plainly  tagged  or  marked  as 
follows: 

1.  The  maximum  voltage  at  which  the  wire  is  designed 
to  be  used. 

2.  The  words  "National  Electric  Code  Standard." 

3.  Name  of  the  manufacturing  company  and,  if  desired, 
trade  name  of  the  wire. 

4.  Month    and    year    when    manufactured. 

Rule  41.  All  tests  required  by  this  rule  shall  apply  on 
all  wire  at  the  time  of  manufacture  as  well  as  up  to  and 
including  the  time  of  installation. 

(a)  Copper  for  conductors  must  be  thoroughly  tinned. 

(b)  Must  consist  of  rubber  or  oth<>r  approved  com- 
pounds, homogeneous  in  character,  adhering  to  the  conductor, 
and  of  a  thickness  not  less  than  that  given  in  the  following 
table: 


Circular  Mils 
250,000   to      500.000 
500.000   to  1.000.000 
Over  1,000,000 


Thickness 
3/32  inch 
7/64  Inch 
1/8     inch 


B.  &  S.  Gauge.    Thickness 
18  to   16  1/32   inch 

15  to     8  3/64   inch 

7   to     2  1/64   inch 

1   to   0000  5/64   inch 

Measurements  of  insulating  wall  are  to  be  made  at  the 
thinnest   portion   of   the   dielectric. 

(c)  Every  length  of  completed  wire  or  cable  must  be 
tested  after  ten  hours'  immersion  in  water,  temperature  to 
approximate  60  degrees,  Fahr.  (15.5  C),  and  results  of  Insu- 
lation tests  at  different  temperatures  to  be  reduced  to  a 
basis  of  60  degrees  Fahr.  by  using  factors  in   the  following 

table: 

These  tests  must  be  made  after  an  electrification  of  one 
minute  and  with  a  voltage  of  not  less  than  100  volts.  Table 
of  Multipliers  to  Correct  Insulation  Resistances  at  Observed 
Temperatures  to  Megohms  at  60  degrees  Fahrenheit. 
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Temp. 

Temp. 

Temp. 

Temp. 

Degs. 

Multi- 

Degs. 

Multi- 

Degs. 

Multi- 

Degs. 

Multi- 

Fahr. 

plier. 

Fahr. 

plier. 

Fahr. 

plier. 

Fahr. 

plier. 

S5 

2.68 

76 

1.88 

67 

1.32 

58 

.92 

84 

2.58 

75 

1.81 

66 

1.27 

57 

.88 

83 

2.48 

74 

1.74 

65 

1.22 

56 

.S.T 

82 

2.38 

73 

1.67 

64 

1.17 

55 

.SU 

81 

2  29 

72 

1.60 

63 

1.12 

54 

.7S 

80 

2!20 

71 

1.64 

62 

1.08 

53 

.75 

79 

2.12 

70 

1.48 

61 

1.04 

52 

.12 

78 

2.04 

69 

1.43 

60 

1.00 

51 

.6<J 

77 

1.96 

68 

1.37 

59 

.96 

50 

.6(1 

Voltage  tests  and  minimum  insulation  resistance  to  be 
in  accordance  with  the  following  table: 

TESTS    ON    COMPLETED    LENGTHS    R.    C.    WIRES    AND 
CABLES,   0-600  VOLT  CLASS. 
Megohms  per  mile  after 


Voltage  test 

10  hours'  immersl 

ion 

4 

2000 

150 

for  1  minut'^. 

and 

after 

vol 

.  test. 

2 

2000 

125 

14 

1500 

300 

1 

2500 

loU 

12 

1500 

250 

1/0 

2500 

125 

10 

1500 

225 

2/0 

2500 

125 

8 

1500 

200 

3/0 

2500 

100 

6 

2000 

200 

4/0 

2600 

100 

Voltage  tests  and  minimum  insulation  resistance  to  be  in 
accordance  with  the  following  table: 

TESTS    ON    COMPUTED    LENGTHS    R.    C.    WIRES    AND 
CABLES,  0-600  VOLT  CLASS. 


Megohms  per 

mile  after  10 

Vol.  test 

hrs.  Immersion 

for  one 

and  after 

Size 

minute. 

voltage  test 

250,000 

C.M's 

3000 

100 

300,000 

C.M's 

3000 

100 

400,000 

C.M's 

3000 

100 

500,000 

C.M's 

3000 

100 

600,000 

C.M's 

3500 

100 

700,000 

C.M'S 

3500 

100 

800,000 

C.M's 

3500 

100 

900,000 

C.M's 

4500 

100 

1,000,000 

C.M's 

3500 

10(1 

1,250,000 

C.M'S 

3500 

100 

1,500,000 

C.M'S 

3500 

7,T 

1,750,000 

CM'S 

3500 

60 

2,000,000 

C.M'S 

3500 

50 

Any  length  may  be  tested  after  30  days"  immersion  in 
clear  water  and  must  show  not  less  than  50  per  cent  of  insu- 
lation resistance  required   after  10  hours'   in'lnersion. 

(d)  Any  one  foot  length  of  the  completed  covering  must 
show  a  dielectric  strength  sufficient  to  resist  throughout  five 
minutes  the  application  of  an  electro-motive  force  propor- 
tionate to  the  thickness  of  insulation  in  accordance  with  the 
following  table. 


Thickness 

in  64ths  ins. 

1 

2 

3 

4 

5 

6 


Breakdown  Test 
on   1   foot. 

3,000  Volts  A.C. 

6,000  Volts  A.C. 

9,000  Volts  A.C. 
11,000  Volts  A.C. 
13,000  Volts  A.C. 
15,000  Volts  A.C. 


Thickness 

Breakdown  Test 

in  64ths 

ins. 

on   1   foot. 

7 

16,500  Volts  A.C. 

8 

18,000  Volts  A.C. 

10 

21,000  Volts  A.C. 

12 

23,500  Volts  AC 

14 

26,000  Volts  A.C. 

16 

28.000  Volts   AC 

The  source  of  alt-^rnating  electro-motive  force  shall  be 
a  transformer  of  at  least  one  kilowatt  capacity.  The  appli- 
cation of  the  electro-motive  force  shall  first  be  made  at  3000 
volts  for  five  minutes  and  then  the  voltage  increased  by  steps 
of  not  over  3000  volts,  each  held  for  five  minutes,  imtil  the 
rupture  of  the  insulation  occurs.  The  tests  for  dielectric 
strength  shall  be  made  on  a  sample  of  wire  which  has  been 
immersed  in  water  for  seventy-two  hours.  One  foot  of  the 
wire  under  test  is  to  be  submerged  in  a  conducting  fluid 
held  in  a  metal  trough,  one  of  the  transformer  terminals 
being  connected  to  the  copper  of  the  wire  and  the  other 
to  the  metai   of  the  trough. 

(h;  Test  for  Hardness  of  Insulation.  The  rubber  or 
other  approved  compounds  used  as  an  insulation,  must,  after 
the  braid  has  been  carefully  removed,  be  sufficiently  elastic 
to  permit  all  wires  smaller  than  No.  7  B.  &  S.  gauge  to  be 
wrapped  at  least  five  times  around  a  cylinder  of  diameter 
as  specified,  and  left  so  wrapped  for  twenty-four  hours 
without  injury  to  the  insulation. 

The  diameter  of  cylinder  used  for  any  size  wire  shall 
be  as  follows: 

Nos.  8,  9  and  10  B.  &  S.  gauge,  equal  to  twice  the  diameter 
of  wire  measured  over  the  insulation,  after  removing  the 
braid. 

No.  il  and  smaller,  B.  &  S.  gauge,  equal  to  the  diameter 
o'  wire  measured  over  the  insulation,  after  removing  the  braid. 


Test  for  Softness  of  Insulation.  The  rubber  or  other  ap- 
proved compounds  used  as  an  insulation  must  present  suffi- 
cient resistance  to  crushing  or  tension  to  withstand  the  fol- 
lowing two  tests: 

Samples  while  being  prepared  for  these  tests  shall  have 
a  temperature  between  50  and  90  degrees  Fahrenheit  and 
shall  be  kept  within  these  limits  during  the  tests. 

Test  A.  A  sample  of  wire  of  sufficient  length  for  test, 
about  20  Inches,  shall  have  the  braid  and  insulation  removed 
for  about  two  inches  at  each  end,  leaving  the  braid  and  insu- 
lation on  balance  of  sample.  One  end  of  the  bare  copper 
shall  be  fastened  to  a  clamp  on  a  shaft  of  the  diameter  given 
below,  and  a  ten-pound  weight  attached  to  the  other  bare 
copper  end  of  the  wire.  The  shaft  shall  then  be  revolved 
ten  times  in  ten  seconds,  wrapping  the  sample  in  a  close,  even 
wind  around  the  shaft.  With  the  tension  left  on  the  sample, 
it  shall  then  be  immersed  in  water  at  a  temperature  of  60 
degrees  Fahrenheit  for  twenty-four  hours,  immediately  after 
which  time  it  shall,  while  still  immersed,  be  subjected  to  1500 
volts  alternating  current  for  one  minute  and  shall  show  an 
insulation  resistance  equal  to  at  least  half  that  required  by 
41-c. 

Diameter  of  Shaft,  No.  14  Wire,  170  mils. 
Diameter  of  Shaft,  No.  12  Wire,  190  mils. 
Diameter  of  Shaft,  No.  10  Wire,  275  mils. 
Diameter  of  Shaft,  No.  8  Wire,  375  mils. 

Test  B.  Sample  to  be  tested  shall  have  braid  carefully 
removed  for  at  least  one  inch  from  one  end.  The  wire  itself 
shall  be  connected  to  one  terminal  of  an  electric  circuit,  of 
which  a  testing  tool,  described  in  the  following  paragraph, 
shall  be  the  other  terminal.  This  circuit  shall  have  a  poten- 
tial of  at  least  100  volts  alternating,  or  140  volts  direct  cur- 
rent and  a  resistance  of  at  least  1,000  ohms. 

The  portion  of  the  wire  with  braid  removed  shall  be  placed 
CD  a  flat  surface  and  subjected  to  a  pressure,  vertically  ap- 
plied by  means  of  the  edged  tool  mentioned  above,  of  five 
pounds  for  fifteen  minutes.  The  tool  edge  shall  be  sharp  and 
the  sides  of  the  edge  shall  form  an  angle  of  90  degrees  with 
each  other.  During  this  period  the  tool  edge,  when  placed 
transversely  to  the  insulation  shall  not  sink  through  suffi- 
ciently to  touch  the  copper  wire  and  complete  the  electric 
circuit. 

(I)  All  of  the  above  insulations  must  be  protected  by 
a  substantial  braided  covering,  properly  saturated  with  a  pre- 
servative compound.  This  covering  must  be  sufficiently 
strong  to  withstand  all  the  abrasions  likely  to  be  met  with 
In  practice,  and  must  substantially  conform  to  approved  sam- 
ples submitted  by  the  manufacturer. 


WEATHER-PROOFED  ELECTRIC  CABLE  FOR 
CHINA. 

A  list  follows  of  firms  in  Shang^hai  which  tendered 
for  21  miles  of  water-proofed  electric  cable  for  the  use 
of  the  Shang-hai  municipal  council.  The  table  includes 
name  of  manufacturer  in  most  instances  and  price, 
which  has  been  converted  from  sterling  quotations  at 
$4.83. 

Delivery    Quota- 
Shanghai  firms.  Manufacturer.  (weeks)        tion. 

Garrels.   Borner  &  Co. — Felton   &  Guilleaume.  .  . .  14  $5.2Sg 

Arnhold.   Karberg   &   Co. — Not   given 12  5,540 

Anderson.  Meyer  &  Co — General   Electric  Co 15  5,655 

Shewan,  Tomes  &  Co — TJ.  S.  Steel  Products  Co...  IS  5,723 

Siemssen    &   Co — Bergmann   Electrical   Works...  16  5,738 

W.    T.    Henley — Henleys.    Woolwich     14  5,762 

Innis  &  Riddle — Union   Cable   Co 17  5.926 

Scott,  Harding  &  Co — British  Insulated   Co 13  6.018 

Jardine,  Matheson   &   Co — Bergmann   Electric   Co  18  6,110 

Brighten,  Malcolm  &  King — Callenders  (Ltd)....  14  6,549 

Siemens  China  Electric  Co. — Siemens  Bros.  &  Co.  15  6,844 

Melchers    &    Co. — Cassierer    &    Co 12  6,882 
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STEAM  SHOVEL  FOR  DITCHING. 

A  number  of  t}pes  <if  inacliiiies  have  lieeii  devised 
fur  ditching,  trenching,  canal  building,  etc.,  but  in  most 
cases  their  use  has  been  limited  to  low  Hat  lands  where 
large  quantities  uf  earth  were  to  be  moved  cheaply, 
or  in  cities  where  water  gas  or  sewer  pipes  were  to 
be  laid  at  some  distance  below  the  grcjund  surface. 
The  most  universal  machine  of  this  character,  suitable 
for  the  heaviest  sort  of  work  and  which  may  be  used 
in  almost  any  sort  of  working  is  the  well  known  steam 
bucket  shovel. 

I'or  all  sorts  of  railroad  work  the  steam  shovel 
has  long  been  found  indispensable,  but  it  is  within 
only  the  last  few  years  that  so  radical  a  use  has  been 
made  as  to  build  mountain  roads  or  to  construct  large 
power  or  irrigation  canals  in  the  rugged  mountain  sec- 
tion of  the  West.  The  cost  of  mountain  roads  is  neces- 
sarily high  and  when  the  road  is  through  an  inaccessi- 
ble region,  where  it  is  difficult  to  procure  lal)or,  where 
all  supplies  must  be  hauled  many  miles  and  where 
the  excavation  consists  largely  of  large  boulders  or 
.solid  rock,  hand  road  making  becomes  almost  impos- 
sible. 

The  first  llioughl  in  the  use  of  a  steam  shovel  for 
this   work   is  the  cost   of  the  apparatus  and   then   the 


Ditch   Digging  with   a  Steam   .Shovel. 

cost  and  difficulty  of  transportation  from  the  nearcsi 
railroad  station  to  the  point  many  miles  away  where 
the  work  is  to  commence.  This  is  of  course  the  prin- 
cipal part  of  the  first  cost.  The  results  of  work  of  this 
kind  in  the  Kings  river  canyon  in  California  were  most 
important,  in  that  the  shovel  once  on  the  road  was 
found  to  operate  satisfactorily,  moving  or  rolling  the 
large  boulders,  stumps  and  logs  with  ease  and  all  other 
rock  left  from  blasting.  The  cost  of  this  road,  includ- 
ing the  cost  of  the  shovel  was  but  50  per  cent  of  the 
cost  of  hand  labor  previous  to  the  use  of  the  shovel 


and  the  raj)idity  of  construction  several  times  greater. 
For  work  of  this  sort  there  might  be  some  district.^ 
where  the  (juestion  of  fuel  would  be  difficult  of  solu- 
tion, but  in  most  cases  fuel  is  near  ul  hand  or  easily 
procured. 

The  most  iiniiortant  work  which  the  steam  shovel 
has  accomplished,  however,  in  the  mountain  sections  is 
in  the  construction  of  earth  canals  of  large  capacity. 
This  work  is  now  being  done  in  California  and  else- 
where on  a  large  scale  and  the  results  are  most  grati- 
fying. An  earth  canal  following  a  mountain  side  and 
having  capacity  for  300  to  500  second  ft.  flow  repre- 
sents a  large  amount  of  excavation.  To  do  this  by 
hand  work  is  more  costly  per  yard  of  excavation  than 
it  would  be  in  a  small  canal  of  say  50  second  ft.  This 
is  because  earth  must  be  handled  more  than  once  due 
to  the  depth  of  the  cut  and  the  height  of  the  dump 


Ditrli   ICxcavateil  liy  .Steam  Shovel. 

bank.  In  any  case  the  cost  including  the  blasting 
which  may  be  necessary  can  easily  amount  to  a  figure 
that  might  make  a  project,  as  an  investment,  unadvis- 
able.  The  steam  shovel  is  admirably  suited  for  such 
work  and  the  ease  and  certainty  of  operation,  even 
where  the  ground  excavated  must  be  blasted,  makes 
this  methofl  of  carrying  large  quantities  of  water  eco- 
nomical and  advisable  in  some  localities.  The  cost  of 
canal  built  in  this  manner  is  from  one-half  to  one- 
third  the  cost  of  hand  work;  it,  as  in  road  making,  is 
much  more  rapid  and  the  amount  of  blasting  and  the 
resulting  shaking  of  the  canal  walls  is  less,  thus  insur- 
ing a  more  permanent  structure.  The  shovel  does  not 
leave  the  canal  in  a  finished  conditio.!  as  in  some  of 
the  special  trench  excavators,  hence  there  is  always 
necessity  for  trimming  and  cleaning  up.  P>ut  the  prin- 
cipal object  is  best  accomplished  with  this  machine, 
that  of  excavation. 


THE  COST  OF  CONCRETE  AT  PANAMA. 

There  is  a  slight  increase  in  the  cost  of  concrete 
at  the  Pedro  Miguel  Locks  due  to  a  smaller  yardage, 
consequent  upon  a  portion  of  the  construction  plant 
having  been  moved  to  the  locks  at  Miraflores.  The 
cost  of  $5.2131  per  cu.  yd.  for  the  quarter  is,  however, 
below 'the  estimate  of  $8.25  a  cu.  yd.  made  in  October, 
1908.  At  Miraflores.  although  only  a  part  of  the  con- 
struction plant  was  in  operation,  76,087  cu  yds.  of 
concrete  were  produced  during  the  quarter  at  an  aver- 
age cost  of  $4.8434  a  yard,  as  compared  with  $8  22  a 
yard,  the  estimate  of  October,  1908. 
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PROPERTIES  AND  USES  OF  DOUGLAS  FIR. 

J 11  liiilk'tiii  <S<S  of  the  Forest  Service  Mr.  Garvey 
Kline  and  J.  B.  Knapp  present  tiie  facts  about  the 
mechanical  properties  and  uses  of  Douglas  fir  which 
have  been  collected  by  the  Forest  Service.  It  may, 
perhaps,  be  considered  as  the  most  important  of  Amer- 
ican woods.  Though  in  point  of  production  it  ranks 
second  to  southern  yellow  pine,  its  rapid  growth  in  the 
Pacific  Coast  forests,  its  comparatively  wide  distribu- 
tion, and  the  great  variety  of  uses  to  which  its  wood 
can  be  put  place  it  first.  Estimates  of  the  available 
supply  range  from  300,000,000,000  to  350,000,000,- 
000  feet  board  measure.  It  is  extensively  used  in  the 
bnilding  trades;  by  the  railroads  in  the  form  of  ties, 
piling,  car,  and  bridge  material ;  and  by  many  of  the 
manufacturing  industries  of  the  country.  As  a  struc- 
tural timber  it  is  not  surpassed,  and  probably  it  is 
most  widely  used  and  known  in  this  capacity.  The 
species  is  most  abundant  and  attains  its  largest  size 
rbt  far  above  the  sea  level  in  southern  British  Col- 
umbia ai.d  in  the  region  between  the  coast  of  Washing- 
ton and  Oregon  and  the  w-estern  foothills  of  the  Cas- 
cade Mountains.  Here  large  trees  crowded  close  to- 
gether rise  to  a  height  of  from  200  to  300  feet,  form- 
ing, either  alone  or  mixed  with  hemlock,  very  dense 
forests  that  yield  from  35,000  to  60,000  board  feet  per 
acre  and  sometimes  as  much  as  100,000,  and  in  one  re- 
corded instance  500,000  feet. 

The  wood  is  strong  and  hard,  not  very  heavy,  and 
fairly  durable.  These  qualities  particularly  recommend 
it  for  structural  purposes.  The  grain  is  straight.  The 
spring  and  summer  wood  vary  greatly  in  density ;  the 
spring  growth  is  soft  and  spongy  and  almost  white  in 
color,  while  the  summer  wood  is  hard  and  Ifinty  and 
very  dark.  The  grain  varies  from  as  few  as  four  or 
five  rings  to  the  radial  inch  to  as  many  as  forty-five. 

In  the  eastern  part  of  its  range  in  the  Rocky  Moun- 
tain region,  where  the  rainfall  is  not  abundant  and 
where  extremes  of  climate  occur,  the  trees  are  much 
smaller,  rarely  over  1^  ft.  in  diameter  and  over  90  ft. 
high.  In  this  section  the  stand  ranges  from  2000  to 
8000  board  ft.  per  acre. 

Douglas  fir  is  known  by  various  names  in  ditterent 
sections  of  the  country.  The  most  common  names  and 
the  States  in  which  they  are  used  are : 

Douglas  fir  (Utah,  Oregon,  Colorado,  Washing- 
ton). 

Red  fir  (Oregon,  \A'ashinglon,  Idaho,  Utah,  Mon- 
tana, Colorado). 

Douglas  si)ruce   (California,  Colorado,  Montana). 

Yellow  fir  (Oregon,  Montana,  Idaho,  Washing- 
ton). 

Spruce  (Montana). 

Oregon  pine  ('Cali'"r)rnia,  Washingtmi,  Oregon). 

Fir   (Montana). 

Red  pine  (Utah,  Idaho,  Colorado). 

I'uget  Sound  pine  (Washington). 

General  Results  of  Tests. 

Tests  nn  8  in.  by  16  in.  by  16  ft.  bridge  stringers 
gave  the  following  average  stresses.  The  likelihood  of 
variations  from  these  averages,  due  to  defects  in  the 
timber  and  to  other  causes,  is  discussed  under  separate 
headings. 


T.\BL,E    1.— RESULTS    OF   TESTS    ON    GREEN    DOUGL.\S    FIR 
BRIDGE   STRINGERS. 
Fibre 

stress       Modulus      Modulus 
at  elastic  of  or  * 

limit        rupturi'      elasticity 
1000  11)S. 
Lbs.  per     Lbs.   per  per 

Selects:  sq.  in         sq.   in.         sq.   in. 

Green    4.346  6,753  1.6G4 

Air-dry    4,090  7,070  1.644 

Mercliantabie: 

Green    3,895  5,878  1,4S1 

Air-dry    4,625  0,472  1,567 

Seconds: 

Green   3,538  5,1SS  1.328 

Air-dry    3,740  4.551  1,280 

All  grades: 

Green    4,000  6,000  1.510 

Air-dry    4,467  6,327  1,540 

The  properties  of  green  material  as  derived  from 
tests  on  small  pieces  free  from  defects  as  follows : 

TABLE    2.— RESULTS   OF   TESTS    ON   SMALL  CLEAR   PIECES 


OF     GREEN     DOUGLAS     FIR. 


Bending: 

Fiber  stress  at   elastic  limit 

Modulus  of  rupture    

Modulus  of  elasticity    

Compression   parallel    to   grain: 

Crushing  strength  at  elastic  limit 

Crushing  strengtli  modulus  of  elasticity. 
Shearing 


Pounds    per 

SI.  in. 
....         5,500 

8,400 

.    ..;,600,0C0 


3,600 

4,100 

770 


1.  By  careful  air-seasoning  to  a  moisture  content 
as  low  as  15  per  cent  the  strength  of  small  clear  speci- 
mens may  be  increased  approximately  35  per  cent. 

2.  Douglas  fir  varies  greatly  in  quality,  the  dififer- 
ent  strength  functions  ranging  in  value  50  per  cent 
above  and  below  the  averages  quoted. 

3.  The  analyses  of  the  results  to  determine  the  re- 
lations existing  between  physical  characteristics  and 
mechanical  properties  of  the  wood  show — 

(a)  That  so-called  red  and  yellow  fir  have  prac- 
tically the  same  strength ;  the  yellow  fir,  however,  con- 
tains fewer  defects  and  is  much  more  uniform  in  rate 
of  growth. 

(b)  The  mechanical  strength  varies  directly  with 
dry  weight :  that  is,  the  heavier  the  w-ood  the  greater 
is  its  mechanical  strength.  The  average  oven-dry 
weight  of  Douglas  fir  is  28.8  pounds  per  cubic  foot ; 
the  average  weight  of  the  green  material  is,  approxi- 
matel3%  38.4  pounds  per  cubic  foot ;  and  the  average 
weight  of  thoroughly  air-seasoned  material  is,  approx- 
imately, 33.1  pounds  per  cubic  foot. 

(c)  The  greatest  strength  of  Douglas  fir  is  most 
frequently  associated  with  the  rate  of  growth  between 
12  and  16  rings  per  radial  inch. 

(d)  Knots  and  cross  grains  are  the  most  signifi- 
cant factors  in  grading  Douglas  fir  in  structural  sizes. 
The  size  and  position  of  knots  and  the  condition  of  the 
wood  around  them  should  be  considered  in  judging 
their  efifect  on  the  mechanical  properties  of  the  wood. 
The  presence  of  knots  appreciably  d.ecreases  the 
strength  of  green  Douglas  fir  in  compression  parallel 
to  grain ;  the  decrease  is  22  per  cent  with  knots  greater 
than  Ij/  inches  in  diameter;  14  per  cent  with  knots  less 
than  V/i  inches  and  greater  than  one-half  inch,  and  6 
per  cent  in  knots  one-half  inch  in  diameter  or  less.  The 
decrease  in  compression  strength  at  the  elastic  limit 
is  22  per  cent.  13  per  cent  and  5  per  cent,  respectively. 
(See  Table  6.)  In  beams  the  presence  of  knots  afifects 
most  the  modulus  of  rupture;  the  fibre  stress  at  the 
elastic  limit  and  the  modulus  of  elasticity  apparently 
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are  more  dependent  upon  the  quality  of  the  wood,  and 
are  much  less  influenced  by  such  defects. 

4.  The  tendency  of  specifications  for  Douglas  fir 
in  structural  sizes  is  toward  too  great  severity.  The 
efforts  to  secure  high-grade  material  generally  result 
in  throwing  out  much  material  of  high  structural  merit. 
The  specifications  adopted  by  the  American  Society 
for  Testing  Materials  and  the  American  Railway  En- 
gineering and  Maintenance  of  Way  Association  in  a 
slightly  modified  form  appear  to  be  the  most  effective 
yet  devised.  In  framing  specifications,  in  addition  to 
the  points  already  brought  out,  the  following  general 
conclusions  are  of  interest : 

(a)  Sound  knots  1  inch  or  less  in  diameter  which 
do  not  cause  a  marked  disturbance  in  the  grain  should 
not  be  regarded  as  defects  in  structural  timber. 

(b)  Sound  knots  larger  than  one  inch  in  diam- 
eter should  not  be  regarded  as  defects  when  thev  occur 
on  the  vertical  faces  and  at  a  distance  from  the  cdi^e 
equal  to  at  least  one-fourth  the  height  of  the  piece. 

(c)  Knots  and  cross  grains  which  interrupt  the 
continuity  of  the  grain  within  2  inches  of  the  edge 
should  not  be  allowed  except  in  the  lowest  grade. 

(d)  Diagonal  grain,  due  to  sawing,  that  has  a 
slant  greater  than  1  inch  in  4.'  should  not  be  allowed 
in  the  higher  grades. 

.S.  Douglas  fir  dimension  stock  seasons  rajiidlv 
on  the  Pacific  Coast  between  .\pril  and  October;  in 
three  months  the  loss  of  weight  in  8  in.  by  16  in.  by  16 
ft.  pieces  is  approximately  40  pounds  out  of  a  possible 
60  pounds.  During  the  subsequent  rainy  season  tim- 
bers cease  to  lose  weight,  but  during  the  second  sum- 
mer they  reach  a  thoroughly  air-dry  condition. 

Douglas  fir  is  manufactured  into  almost  every 
form  known  to  the  sawmill  operator,  and  much  nniiul 
or  hewed  timber  is  used  which  never  passes  through 
a  sawmill.  A  list  of  such  forms  and  uses  would  repre- 
sent many  industries  and  would  include  piling  and 
poles :  mine  timbers,  railway  ties,  and  bridge  and  tres- 
tle timbers;  timbers  for  car  construction;  practically 
all  kinds  of  lumber  for  houses,  material  for  the  furni- 
ture maker  and  boat  builder;  special  products  for  coop- 
erage, tanks,  paving  blocks,  boxes,  and  pulpwood  :  fuel ; 
and  a  long  line  of  miscellaneous  commodities  including 
wood  for  distillation. 

Poles. 
Railroad  and  telegraph  companies  use  a  limited 
number  of  Douglas  fir  poles  in  regions  where  this  tim- 
ber is  cut.  Usually  the  poles  are  logged  from  forest 
land  where  clean  cutting  is  practiced,  but  occasionally 
second-growth  stands  are  logged  for  poles  alone.  The 
young  tree's  long,  tapering  trunk  gives  it  an  admirable 
form  for  this  use,  but  it  can  not  compete  with  the 
abundant  and  more  durable  western  red  cedar,  and  to 
that  fact  is  due  the  limited  use  of  Douglas  fir  for 
poles  in  regions  where  the  cedar  may  be  had.  Its 
use  for  poles  is  restricted  chiefly  to  county  telephone 
and  telegraph  lines  and  to  lines  for  carrying  block- 
signal  wires,  in  regions  where  the  cedar  is  more  diffi- 
cult to  obtain.  As  the  supply  of  cedar  poles  dimin- 
ishes, and  a  satisfactory  butt  preservative  treatment  is 
developed  for  Douglas  fir,  it  may  be  substituted  for 
cedar.     Large  and  attractive  sawed  poles  of  fir  are  ir. 


use  on  many  electric  car  lines  in  cities  where  utility 
and  handsome  appearance  are  combined.  Some  of  the 
street  car  lines  in  the  vicinity  of  Washington,  D.  C, 
are  equipped  with  Douglas  fir  poles. 

Railway  Ties. 

Ties  of  Douglas  fir  are  both  sawed  and  hewed, 
though  three-fourths  are  sawed.  Much  of  the  inferior 
timber  in  logging  operations  is  worked  into  ties.  Those 
which  are  sawed  are  made  both  from  second  growth 
and  from  mature  trees.  About  two-thirds  of  the  ties 
supplied  by  the  forests  of  the  western  part,  of  the 
United  States  are  of  Douglas  fir,  the  remaining  one- 
third  consisting  chiefly  of  western  yellow  pine,  lodge- 
pole  pine,  redwood,  and  western  hemlock.  Practically 
all  the  large  sawmills  in  Washington  and  Oregon  cut 
fir  ties  to  order,  and  some  small  mills  cut  little  or  noth- 
ing else.  It  is  customary  to  saw  ties  from  a  large 
portion  of  low-grade  material  obtained  in  the  usual 
milling  operations.  Douglas  fir  generally  yields  about 
25  per  cent  of  high-grade  lumber  and  the  remaining 
75  per  cent  must  be  worked  into  lower  grade  lum- 
ber, dimension  products,  timbers,  and  ties.  Though 
the  season  in  which  the  trees  are  cut  probably  influ- 
ences the  durability  of  the  wood,  no  consideration  is 
given  to  this  element  by  the  tie  makers.  A  set  of 
standard  specifications  which  shows  the  requ-rements 
of  Douglas  fir  ties  follows : 

Specifications  for  Sawed  Ties. 
Tics  must  be  sawed  out  of  red  or  yellow  fir,  and 
must  be  7  inches  thick,  0  inches  wide,  and  8  feet  long. 
They  must  be  sawed  out  of  sound,  straight,  live  tim- 
ber, and  must  be  free  from  bark,  splits,  shakes,  sheath- 
ing and  rough  structural  purposes,  or,  when  shipped, 
is  sold  in  the  Plains  States  east  of  the  Rocky  Moun- 
tains and  adjacent  regions.  The  distribution  of  dimen- 
sion material  does  not  differ  greatly  from  that  of  com- 
mon lumber,  except  that  a  considerable  quantity  is  ex- 
ported to  China,  Japan,  the  Philippine  Islands,  and 
elsewhere.  The  large  size  timbers,  however,  go  all 
over  the  world.  The  Orient  depends  largely  upon 
them  for  heavy  construction,  as  does  the  entire  west- 
ern part  of  the  United  States.  Much  of  the  massive 
timbering  required  by  the  Panama  Canal  is  of  this 
wood,  and  large  shipments  go  regularly  to  Australian 
and  Japanese  ports,  where  they  are  resrwed  into  various 
building  forms.  Europe  affords  a  market,  as  do  the 
.^tlant^c  Coast  States,  for  many  cargoes  of  Douglas 
fir  timbers  that  compete  successfully  with  the  yellow- 
pines  of  the  South.  Douglas  fir  lumber  is  very  widely 
distributed  in  all  the  countries  of  the  Orient,  in  most 
European  countries.  South  Africa,  South  America,  and 
the  South  Sea  Islands.  Large  amounts  of  it  are  sold 
in  the  central  and  eastern  parts  of  the  ITnited  States 
through  retail  yards. 

Conduits. 

The  manufacture  of  conduits  and  water  pipes  is. 
near  akin  to  cooperage.  Staves  are  largely  used  in 
the  construction  of  conduits,  and  high-grade  Douglas 
fir  supplies  great  quantities.  Such  staves  are  made 
from  flat-grained  lumber,  with  the  wood  as  nearly  of 
uniform  growth  as  may  be  had.  They  are  made  in 
such  shape  as  to  give  the  finished  conduit  a  cyliiidrical 
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form,  and  its  different  parts  are  so  closely  fitted  as  U< 
make  it  waterproof,  ^\'l^en  the  pipe  is  24  inches  or 
less  in  diameter  it  is  constructed  from  staves  of  special 
pattern,  with  g-rooved  edges.  Such  pipes  are  built 
up  at  the  factor}',  and  are  wound  from  end  to  end  with 
mild  steel  wire,  after  which  the  exterior  is  covered 
with  an  asphalt-and-tar  mixture  for  preservative  pur- 
poses. The  thickness  of  the  staves  and  the  pitch  of 
the  wire  reenforcement  varies  according  to  the  pres- 
sure under  which  the  pipe  is  to  be  used.  Conduits 
larger  than  24  inches  are  set  together  at  the  place' 
where  they  are  to  be  used.  Such  pipes  are  always  contin- 
uous, the  staves  being  so  placed  as  to  break  the  joints. 
In  large  conduits  the  staves  are  usually  6  inches  wide, 
with  beveled  edges,  and  are  curved  to  conform  to  the 
diameter  of  the  pipe.  When  the  staves  have  been  set 
in  place,  the  pipe  is  drawn  tight  with  steel  bands  and 
bolts,  and  all  the  joints  are  closed.  Conduits  thus 
constructed  form  important  parts  in  the  water  systems 
of  many  western  towns  and  cities,  and  arc  widely  used 
for  manufacturing  plants,  irrigation  works,  hydraulic 
mining,  dredge  work,  oil  pipes,  wire  conduits,  for 
steam-pipe  casing,  and  for  various  other  pur])oscs. 
Douglas  fir  pipes  of  this  kind  arc  used  not  only  in  the 
Pacific  Coast  States,  but  also  in  the  Eastern  and  Mid- 
dle States,  in  British  Columbia,  and  in  .\laska. 


TELEGRAPH  EXTENSION  IN  CHINA. 

The  Chinese  telegraph  administration,  in  \ie\v  of 
the  close  working  arrangements  with  the  eastern  ex- 
tension, Australasia  &  China  Tele.graph  Co.  ("Ltd.), 
British,  and  the  Great  Northern  Tele.graph  Co.  fLtd.), 
Danish,  on  April  10  concluded  an  agreement  with  the 
two  last-named  companies  whereby  it  is  to  receive  an 
advance  of  £500.000  ($2,433,250)  on  the  foreign  traf- 
fic dues  of  the  next  18  years :  that  is,  the  two  com- 
panies are  to  have  as  security  a  lien  on  the  balances 
payable  by  them  on  the  Chinese  telegraphs  under  the 
joint-purse  agreement  of  Jnly  11,  1896.  This  a.gree- 
ment  and,  in  fact,  all  other  existing  agreements  and 
concessions  between  the  administration  and  the  com- 
panies were  extended  U<  December  31.  10,30,  accord- 
ing to  agreements  signed  bv  them  August  4,  1900,  and 
October  27,  1900.  (See  Hertslet's  '~China  Treaties, 
vol.  2,  document  Nos.  182  and  198.)  Half-yearly  ad- 
justments of  the  principal  are  to  be  made,  and  the 
advance  is  to  be  made  at  par  and  carry  interest  at 
5  per  cent,  which  the  rates  at  present  cover. 

It  is  stipulated  that  the  money  is  to  be  utilized 
only  for  the  development  of  telegraphs  and  telephones, 
and  that  the  telegraphic  charges  on  the  land  lines 
in  China  should  be  restricted  to  10  cents  Mexican 
(4  1-3  cents  American  currency!  per  word  for  all  points 
within  a  Province  and  14  cents  (6  cents  American)  per 
word  between  all  points  within  any  tw'o  adjoining 
■  Provinces. 

Any  improvements  and  extension  in  tele.graphic 
communications  and  in  installing  systems  of  tele- 
phones, as  those  contemplated  by  this  loan,  should 
create  a  demand  and  thus  offer  a  promising  market 
for  appliances  of  all  varieties  along  the  above-men- 
tioned lines. 


TRANSMISSION  SYSTEM  OF  THE  GREAT 
WESTERN  POWER  COMPANY, 

BY  J.   P.  JOLLYMAN. 

The  Great  Western  Power  Company  operates  a 
long-distance,  extra  high-tension  transmission  system 
which  extends  from  its  hydroelectric  plant  at  Big  Bend, 
16  miles  north  of  Oroville,  C"al.,  to  Oakland,  Cal.  The 
nominal  line  voltage  is  100,000,  at  60  cycles.  The 
length  of  the  main  line  is  153.6  miles.  A  branch  line  1.1 
miles  long  ta]>s  the  main  line  136.5  miles  from  Big 
Bend.  Both  the  main  and  branch  lines  are  double 
circuit.     Both  are  supported  on  steel  towers. 

1.  The  high  tension  sides  of  all  the  transformers 
are  delta  connected.  There  is  no  connection  to  ground, 
except  through  the  electrolytic  lightning  arresters. 

2.  One  ground  wire,  supporteil  on  the  apex  of  the 
towers,  is  used.    This  is  grounded  at  every  tower. 

3.  The  standard  span  is  750  feet ;  3/0,  seven- 
strand  copper  cable  is  used  on  the  main  line.  No.  6 
copper  on  the  branch.  Each  circuit  is  completely 
transposed  about  every  10  miles.  The  arrangement  of 
the  conductors  is  shown  in  Eig.  1. 


Fig-.  1. 

The  longest  s|)an  with  regular  towers  and  cable 
is  I'WtS  feet.  The  longest  s])an  is  2740  feet.  This  is 
across  the  San  Joaquin  River  near  .\ntioch.  Sjiecial 
towers  are  used.  The  conductors  clear  high  water  125 
feet.  The  six  conductors  are  in  a  horizontal  ])lane.  15 
feet  apart. 

4.  We  have  never  yet  had  any  lightning  what- 
ever . 

5.  The  measured  value  of  the  charging  current  is 
very  nearly  the  same  as  the  value  determined  by  using 
the  ordinary  formula  for  charging  current  based  on 
the  capacity  of  two  parallel  conductors.  The  distance 
between  the  conductors  is  taken  as  the  average  dis- 
tance of  13.33  feet. 

V.\L,UES  OP  CHARGING  CURRENT. 

Observed 

Current  Kv-a. 

36.0  4360 

41.5  5750 

47  7330 

6.  Line  insulators  used.  General  Electric  strain 
type,  Locke  strain  type,  Thomas  strain  and  suspension 
types.  Only  three  or  four  insulators  have  broken  down 
during  the  past  year.  In  no  case  have  we  any  reason 
to  believe  that  the  insulators  may  not  have  been  dam- 
aged mechanically  before  it  failed  electrically.  We 
consider  that  the  suspension  insulator  is  a  success. 

We  have  had  no  trouble  with  swinging  of  con- 
ductors wth  suspenson  insulators. 

7.  General  Electric  type  T  and  type  K-10  oil 
switches  are  both  used.     We  have  had  no  difficultv  in 


Volts  at 
Big  Bend 

Computed 
Current 

70,000 
80,000 
90.000 

35.7 
40.8 
46 

"Paper  presented  at  the  28th  Annual  Convention  of  the 
American  Institute  of  Electrical  Engineers,  Chicago,  III.,  June 
26-30,  1911, 
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opening  load,  sliort  circuit  or  charging  current.  The 
indications  are  that  tliese  switclies  could  be  safely  used 
on  a  considerably  larger  system  than  we  now  operate. 

8.  ^^'e  have  all  kinds  of  load  connected  to  our 
system,  including  synchronous  motors.  No  attempt 
is  made  to  neutralize  the  charging  current  by  reducing 
the  field  on  any  synchronous  load.  Under  ordinary 
conditions  the  power  factor  at  the  generating  station 
is  nearly  unity. 

For  the  convenience,  speed  and  safety  of  oi)era- 
tion,  each  generating  unit  should  have  a  capacity  of  at 
least  equal  to  the  charging  current  of  one  line.  In  our 
case  this  means  units  of  about  lO.OCX)  kw.  We  have  at 
present  four  10,000  kw.  generators  at  Big  Ilend,  each 
with  a  10,000  kw.,'  three-phase  transformer.  The  sta- 
tion is  planned  to  ultimately  contain  eight  10,000  kw. 
units. 

9.  Transformer  Terminals.  Oil-filled  terminals 
were  supplied.  It  has  been  found  difficult  to  maintain 
them  free  from  the  possibility  of  leakage.  They  ha\e 
been  refilled  with  compounds  designed  to  reduce  the 
chance  of  leakage. 

Oil  Switch  Terminals.  \Vc  have  used  comi^ound- 
filled  terminals.  Exjieriencc  has  shown  that  com- 
pounds for  use  in  high-tension  terminals  must  be  very 
carefully  tested  in  practical  operation  before  their  suit- 
ability can  be  decided  upon. 

( hitlets.  The  outlets  from  our  bnidings  are  pri- 
marily com]iosed  of  plate  glass  windows  fi\e  feet 
square,  through  the  center  of  which  the  coudiutMi- 
jiasses.  \'arious  arrangements  of  extra  insulation 
around  the  conductor  have  been  tried.  Our  experience 
seems  to  show  that  the  best  arrangements  of  plate  glass 
windows  is  to  use  a  bare  conductor  of  large  diameter 
and  leave  as  large  an  ojiening  around  the  conductor  as 
climatic  conditions  permit.  The  window  should  be  so 
protected  that  rain  may  not  run  over  the  surface  of 
the  glass. 

10.  We  are  using  electrolytic  lightning  arresters 
at  each  end  of  the  main  line.  Having  had  no  lightning, 
we  have  had  no  experience  with  them  as  lightning  ar- 
resters. We  have  operated  one  circuit  without  light- 
ning arresters  at  either  end  for  some  time.  Our  ex- 
perience has  shown  that  they  can  not  absorb  nuich 
energy  without  being  damaged  and  therefore  their  crit- 
ical voltage  must  be  higher  than  any  dynamic  voltage 
that  may  ever  occur  upon  the  system. 

11.  We  have  had  no  sleet,  nor  any  trouble  from 
wind  since  the  line  was  finished. 

12.  There  is  no  appreciable  corona  effect  on  the 
main  line.  Probably  no  very  great  increase  in  voltage 
would  produce  corona  on  the  branch  line  No.  6  copi)cr 
wire.  No  part  of  the  line  is  over  2000  feet  elevation 
above  sea  level. 

13.  The  telephone  line  is  strung  on  the  towers. 
In  regular  spans  it  is  supported  by  three  hangers 
which  are  carried  by  a  grounded  messenger  cable. 
Drainage  coils  consisting  of  the  2200-volt  winding  of 
a  two  kw.  transformer  with  the  center  point  grounded 
are  used  at  both  ends  and  in  the  center  of  the  line. 
These  reduce  the  voltage  to  ground  of  the  telephone 
line  to  a  very  low  value,  probably  less  than  100  volts. 
This  obviates  the  necessity  for  especially  high  insula- 
tion   and    reduces   tiie   noise   due   to   unequal    leakage. 


Highly  insulated  repeating  coils  are  used  where  con- 
nections are  made  to  telephones  at  which  it  is  impos- 
sible to  secure  adequate  insulation  to  ground  of  the 
person  using  the  instrument.  The  telephone  line  is 
transposed  at  every  tower  where  the  towers  are  evenly 
spaced.  Wliere  the  tower  spacing  is  uneven  the  dis- 
tance between  transpositions  is  tnade  as  even  as  po.s- 
sible.  The  service  obtained  from  this  line  is  very  satis- 
factory and  is  not  more  than  momentarily  interrupted 
by  disturbances  on  the  power  line. 

14.  The  only  difficulty  in  maintaining  satisfactory 
voltage  regulation  is  at  times  when  changes  in  load 
amounting  to  a  large  percentage  of  the  total  occur  sud- 
denh'. 

15.  Steel  towers  whose  general  dimensions  are 
given  in  Fig.  1  are  used.  Foundations  suitable  to  the 
character  of  the  ground  must  be  used.  Piles  are  used 
in  very  soft  ground,  cut  oiT  below  the  ground  water 
level.  The  tower  footing  is  attached  to  the  top  of  the 
pile.  All  the  tower  footings  are  set  in  concrete.  There 
have  been  no  signs  of  corrosion  in  two  years. 

16.  The  system  has  been  operated  at  100,000  volts 
since  November  1,  1909. 

Our  experience  indicates  that  the  following  points 
should  receive  special  attention  when  planning  an 
extra  high  tension,  long  distance  transmission  system: 

Generator  ca])acity  to  handle  the  charging  cur- 
rent. 

Provision  for  the  proper  control  of  the  system  un- 
der all  possible  emergency  conditions. 

If  delta  operation  is  contemplated,  insulation 
should  be  jjrovided  that  will  safety  withstand  the  full 
delta  voltage.  The  insulation  should  be  of  a  char- 
acter especially  adapted  to  withstand  transient  voltage 
strains  considerably  in  excess  of  the  delta  voltage. 


THE  BRIQUETTING  OF  LIGNITE. 

The  results  of  the  investigations  into  the  bri- 
quetting  of  lignite  have  just  been  published  by  the 
Bureau  of  Mines  in  Bulletin  No.  14.  Charles  L.  Wright, 
who  conducted  the  tests  and  who  is  author  of  the 
bulletin,  declares  that  enough  testing  has  been  done 
to  indicate  that  some  American  lignites  equal  German 
lignites  in  fuel  value  and  can  probably  be  made  into 
briquets  on  a  commercial  scale  wi*-hout  the  use  of 
binding  materials. 

Three  samples  of  lignites,  one  from  Texas,  one 
from  North  Dakota,  and  one  from  California,  were 
made  into  satisfactory  briquets  without  the  addition 
of  a  binder.  It  was  proved  that  some  lignites  after 
having  slacked  by  exposure  can  be  made  into  briquets 
without  the  use  of  binding  material,  notwithstanding  a 
general  opinion  that  this  could  not  be  done.  Cohesion 
and  weathering  tests  demonstrated  that  good  briquets 
endure  handling  and  resist  weathering  much  better 
than  the  lignite  from  which  they  are  made. 

The  tests  described  apparently  show  that  the  cost 
of  briquetting  run-of-mine  lignites  with  a  German 
plant,  which  was  used,  would  be  from  $1.35  to  $1.75  per 
ton,  according  to  the  location  of  the  plant.  The  cost  per 
ton  of  briquets,  loaded  on  cars,  from  a  briquet  plant 
at  the  mine  would  be,  in  Texas,  $2.51 ;  in  North  Dakota, 
$:x53:  and  in  California.  S5. 24. 
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In  the  entcr|)rising-  little  city  of  Missoula,  l\ton- 
taiia,   there    have    been    in    successful    operation    for 

over  a  year  the  new  and  up-to-date 
P.  A.  Y.  E.  pay-as-you-enter     cars.      For     the 

Cars  traffic  of  this  city  of  15,000,  under 

this  new  and  admirable  system,  but 
one  operator  is  necessary  on  each  car.  The  new  equip- 
ment has  proven  thoroughly  practicable  and  in  its 
operation  has  been  found  rapid,  convenient  and  void 
of  confusion.  The  remarkably  few  accidents  met  with 
in  this  system  should  command  the  careful  considera- 
tion of  other  municipal  corporations  entertaining  a 
change  from  the  old  style  of  operation. 
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Workman's  A^ccident  coiripensation.  ^'^o'".*-    ^laterial  inducements  offered  to  bona  fide  pros- 

Persor.als  ?^  pective  manufacturies  have  done  more  to  locate  indus- 

"". .'".' .'"."' ''  tries  in  young  cities  than  any  one  thing. 

trade  Notes ,. 38  Medford,   Oregon,   can   be   cited   as   one    instance 

Patents    .;  :  :  39  where  public  spirited  enterprise  is  shown  by  one  of 

Hydraulic  Dredging  Apparatus.  its  pubHc  Service  Corporations.    H.  C.  Stoddard,  man- 

Tu?b  Je  waTer^'whle'i^'  Apparatus.  ager  of  the  Rogue  River  Electric  Company  offers  in 

Driving     Dynamos     from     Variable     and     Non-Variable  t^^   name   of  his   company   free   electric    pOWer   for   One 
Sources  of  Power.  .  r      ,       •    '  ,  ,.   ,  . 

Combined  Bevel.  Protractor  and  Rule.  ^^^^  ^°  ^"^  manufacturing  concern  establishing  a  plant 

Industrial  4<)  ^^^^^  which  does  not  compete  with  any  concern  already 

Pneumatically  Operated  Disconnecting  Switches established.     This  example  is  w^orthy  of  imitation  in 

]^'^n^r^^A^.^''^°7^^°'''^^'"'\-       r.  .  ,  *'"'■  °'^^^'"  young  progressive   cities  in  the  west.     It 

Ceneial  Klectiic  Company  s  New  Catalogues  ,r  r,.  , 

,.        .,  ■  means  self-sacrifice  today,  but  tomorrow  the  reward 

^"^^'^  ^°'«^ • 42  will  be  certain! 
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We  present  in  this  issue  a  careful  compilation  of 
ilal;i  slii)\viiig  the  relation  between  precipitation  and 
elevation  in  the  Owens  River  coun- 
Watershed  try.     In  our  issue  of  July   1st   we 

Data  printed  an  abstract  of  a  paper  by 

Professor  D.  W.  Mead  of  Wiscon- 
sin University  on  the  "Flow  of  Streams  and  the  Factors 
That  Modify  It."  with  special  reference  to  Wisconsin 
conditions. 

A  systematic  study  of  stream  How  will  eventually 
solve  many  of  the  problems  now  live  issues  before  the 
American  people,  such  as  the  value  of  forests  for  in- 
creasing or  equalizing  stream  flow  and  the  application 
of  storage  not  only  for  the  prevention  of  floods  but 
for  the  promotion  of  the  uniform  flow  required  in  navi- 
gation and  essential  for  power  and  watershed  purposes. 

It  is  with  considerable  pride  that  we  note  from 
time  to  time  the  careful  collecting  of  data  concerning 
our  great  natural  watersheds,  both  by  government  and 
private  enterprise.  As  in  the  swinging  of  the  mag- 
netic pole  in  its  pendulum  vibrations,  we  find  repeti- 
tions of  declination  every  series  of  years,  so  there 
seems  to  be  in  all  natural  phenomena  a  periodic  return 
of  conditions  from  time  to  time.  Since  the  forces  are 
so  variable  which  bring  about  our  climatic  conditions 
that  it  is  almost  impossible  to  foretell  with  exactness 
for  any  given  season  the  amount  of  precipitation  in  any 
one  locality,  we  are  fortunate  if  we  can  determine  it 
within  reasonable  litnits. 

By  careful  comparison  of  data  collected  from  time 
to  time  it  is  surprising  with  what  degree  of  exactness 
the  limit  can  be  determined.  So  it  is  as  years  go  by 
and  carefully  compiled  data  continues  to  heap  up 
from  the  study  of  our  great  watersheds,  we  shall  more 
and  more  be  able  to  arrive  at  e.xact  definite  conclusions 
as  to  the  laws  governing  precipitation,  run-off  and 
evaporation  which  will  prove  of  invaluable  service  to 
mankind.  Thus  we  shall  be  enabled  to  arrive  at  defi- 
nite factors  of  safety  to  use  in  conduit  design  as  well  as 
in  the  design  of  diversion  works  and  spillways.  .As 
most  of  the  great  watersheds  in  some  of  our  newer 
States,  such  as  Montana  and  Wyoming,  lie  within  the 
national  forests,  it  is  gratifying  to  note  that  the  for- 
estry officials  are  gathering,- with  considerable  exact- 
ness, data  on  the  monthly  and  even  daily  flow  of  the 
smaller  streams.  These  have  in  a  measure  been  neces- 
sarily overlooked  by  the  U.  S.  Geological  Survey  in 
their  series  of  water  compilations.  Such  data  have 
have  already  proved  of  inestimable  value  to  farmers 
in  one  of  the  great  fruit  valleys  of  Montana.  They 
have  given  definite  ideas  as  to  proper  design  for  stor- 
age reservoirs  and  ideas  as  to  the  factors  of  safety  to 
be  allowed  in  designing  spillways  and  diversion  dams 
to  take  care  of  unusual  flow  and  prevent  disaster. 


On  October  first  of  this  year  the  workman's  com- 
pensation act  passed  by  the  last  Legislature  of  the 
^j.     ,  ,  State  of  Washington,  will  go  into 

Workman  s  ^^^^^  j^  ^^^^  commonwealth.    The 

Accident  details  of  this  law  appeared  in  our 

Compensahon  5^^^,^  ^f  j„,y  ^^st. 

From  every  point  of  view  the  question  of  work- 
man's compensation  in  event  of  accident  while  em- 
ployed in  any  one  of  the  industries  is,  perhaps,  one 


of  the  uKJst  vital  now  before  the  employer  and  his  men. 
The  daily  press  is  filled  with  accounts  of  the  mammoth 
lawsuits  brought  by  the  employed  against  the  employer 
for  injuries  received  while  at  work.  The  suit  eventuall}- 
goes  to  trial.  W'e  read  of  the  impression  made  upon 
the  jury  by  the  bandaged  appearance  of  the  injured 
when  he  is  brought  into  court  or  of  their  tear-stained 
eyes  when  they  look  upon  the  pretty,  helpless  widow 
and  her  children.  A  large  award  is  made,  and  yet 
upon  inquiry  we  find  that  the  injured,  when  paid,  is 
as  financially  helpless  as  before. 

Upon  investigation  we  are  informed  that  the  heavy 
legal  expenses  in  fighting  the  case  have  left  but  the 
widow's  mite,  although  several  thousand  dollars  should 
be  at  her  disposal.  The  question  then  eventually  re- 
solves itself  to  this:  if  it  is  just  and  ])roper  that  com- 
pensation should  be  paid  by  the  employer  to  his  em- 
ployed in  event  of  injuries  sustained  while  at  work,  a 
proper  and  speedy  remedy  should  be  at  hand. 

Similar  to  all  other  forms  of  risk,  either  insurance 
with  private  companies  organized  for  such  purposes 
should  be  required  by  law  and  maintained  jointly  by 
the  employed  and  his  employer  in  a  just  and  fair  dis- 
tribution of  the  burden,  or  the  government  should 
enact  proper  regulations  and  make  just  awards.  The 
funds  for  this  ])urpose  should  be  acquired  by  monthly 
or  annual  premiums  ])aid  in  by  the  employed  and  the 
employer  in  each  craft  in  amounts  shown  to  be  neces- 
sary according  to  statistics  compiled  from  long  periods 
of  time. 

The  question  of  dealing  out  justice  in  the  case  of 
accident  incurred  at  work  in  the  industries  and  the 
amount  of  responsibility  therefor  which  should  justly 
rest  upon  the  employed  or  his  employer  is  one  of  the 
most  delicate  to  be  determined  in  any  given  case.  Un- 
questionably many  accidents  occur  that  are  absolutely 
and  wholly  to  be  laid  against  improper  and  unsafe 
equipment,  but  on  the  other  hand  it  is  impossible  to 
make  any  workshop  in  the  great  industries  absolutely 
"fool  proof."  Then  again  many  accidents  occur  which 
are  absolutely  unforseen  and  cannot  be  avoided,  no 
matter  what  wisdom  in  design  the  employer  may  show 
in  planning  the  equipment  or  the  care  exercised  by 
the  workman  in  going  about  his  daily  ta.sks.  But  such 
acts  of  Providence  should  be  provided  for  somewhere 
and  somehow  in  this  uncertain  world. 

It  should  make  us  cringe  to  note  the  many  just 
cases  in  which  awards  have  been  made,  and  yet.  when 
the  inventory  is  taken  of  what  is  lett  the  widow  and 
her  children!  find  the  lawyer  and  expenses  incident 
to  his  work  have  absorbed  nearly  the  whole,  while  the 
employer  has  also  spent  an  equal  amount  in  attempting 
to  defend  the  case.  From  the  employer's  point  of  view, 
too,  the  thousands  of  dollars  annually  spent  in  success- 
fully defending  suits,  would,  if  this  enormous  expense 
be  done  away  with  by  an  examining  commission,  go  a 
long  way  towards  establishing  a  sinking  fund  to  take 
care  of  genuine  cases  of  liability. 

In  New  York  and  many  of  the  other  great  cities 
of  the  world,  have  been  established  Museums  of  Safety. 
These  have  done  much  towards  the  prevention  of 
accidents.  For  those  that  are  unavoidable  may  the  near 
future  evolve  some  equitable,  speedy  and  sure  method 
by  which  the  sufferer  or  his  widow  may  find  relief. 
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PERSONALS. 

M.  K.  Calijll  of  the  Diehl  Manufacturing  Company  is  si>t)n(l- 
ing  his  vacation  on  tlie  Pacific  Coast. 

Rudolph  W.  Van  Norden,  consulting  engineer,  San  Fran- 
cisco, is  investigating  an  irrigation  project  near  Stockton,  Cal. 

Ralph  D.  Mershon,  a  prominent  consulting  engineer  of 
New  York,  was  a  visitor  in  ^an  Pi-ancisco  during  the  past 
week. 

F.  J.  Lepreaux  of  the  Edison  Manufacturing  Company, 
manufacturers  of  the  Edison-Lalande  liattery,  is  at  Los 
Angeles. 

Arnold  Pfau,  hydraulic  engineer  with  the  Allis-Chalniers 
Company's  factory,  ai  rived  at  their  San  Francisco  office 
last   Saturday. 

J.  W.  White,  of  the  Fort  Wayne  sales  department,  has 
just  returned  to  his  San  Francisco  office  after  a  flying  trip 
to    Los    Angeles. 

Cas  Gilson,  formerly  salesman  with  the  Pacific  Slates 
Electric  Company,  has  opened  the  Oak  Electric  Supply  Com- 
pany at  Oakland,  Cal. 

H.  R.  Noack,  manager  of  Pierson,  Roeding  &  Co.,  after 
recent  extensive  trips  to  the  East  and  Middle  West,  is  now 
on  his  homeward  journey. 

Isaac  W.  Anderson,  of  Tacoma,  Wash.,  who  is  Interested 
in  electric  railway  lines  in  the  district  tributary  to  Walla 
Walla,   arrived   at   San   Francisco   last   week. 

Frank  W.  Hall,  manager  of  the  Philadeliihia  office  of  the 
Sprague  Electric  Works,  has  been  appointed  manager  cf  hoisi 
sales  and  after  July  15,  1911,  will  be  at  the  New  York  office. 

E.  R.  Hill,  of  the  firm  of  Gibbs  &  Hill,  the  New  Vorl, 
electrical  engineers  who  have  had  charge  of  the  Pennsylva 
nia  Railroad  tunnel  work,  was  at  San  Francisco  last  week. 

A.  C.  Sprout,  electrical  engineer,  will  spend  most  cf  tli( 
summer  in  Siskiyou  County  on  electrical  construction  work 
for  the  Siskiyou  Light  and  Power  Company.  About  $;{0,0(mi 
worth  of  construction  material  has  just  been  purchased  foi 
use   on   the   system. 

R.  D.  Holabird,  president  of  the  Holabird-Reynolds  Com 
pany,  has  returned  to  his  San  Ftancisco  store  after  an  Eastern 
trip  of  two  months.  He  spent  ten  days  at  Seattle  where  he 
has  just  doubled  the  space  occupied  by  the  branch  on  First 
avenue  South,  in  that  city. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  has  just  returned  to  his  San  Francisco  office  after 
an  inspection  of  the  construction  work  in  progress  at  th. 
Coleman  power  station  and  elsewhere.  He  was  accompanied 
on  the  trip  by  Edward  Whaley,  the  auditor  and  purchasing 
agent  of  the  corporation. 

Alfred  H.  Coates,  president  of  the  Colonial  Electrical 
Agency  Company,  of  San  Francisco,  Cal.,  expects  to  leave 
early  in  July  on  his  annual  eastern  trip.  He  will  spend  some 
time  in  Warren,  Ohio,  at  the  headquarters  of  the  Colonial 
Electric  Company  and  the  Economy  Electric  Company,  botli 
of  which  concerns  are  rerresented  on  the  Pacific  Coast  by 
Mr.  Coates'  company. 

Bion  J.  Arnold,  consulting  electrical  engineer,  and  Past 
President  of  the  American  Institute  of  Electrical  Engineers, 
has  of  late  heen  engaged  in  professional  work  in  Los  An- 
geles. Mr.  Arnold  has  been  employed  by  many  of  the  large 
.  cities,  including  Chicago  and  Los  Angeles,  upon  investiga- 
tions of  their  electric  traction  problems.  In  fact,  the  Board 
of  Supervisors  of  San  Francisco  have  been  considering  the 
advisability  of  securing  his  advice  with  a  view  toward  bet- 
tering the  local  street  railway  service. 


James  A.  Clift'ord,  manager  of  the  Hallimore  office  of  the 
Sprague  Electric  Works,  has  been  appointed  manager  of  the 
Philadelphia  office  and  took  charge  there  on  July  1,  1911.  The 
Baltimore  office  will  be  continued  as  in  the  past  under  Mr. 
Clifford's  direction,  but  as  subsidiary  to  the  Philadelphia  office 
and  with  Henry  S.  Patterson  in  charge. 

C.  L.  Cory,  consulting  engineer,  accompanied  by  Mrs.  Cory, 
left  San  Francisco  last  week  via  boat  for  the  Pacific  Northwest. 
Professor  Cory  has  been  retained  by  Mr.  Huntington  of  the 
Washinglon  Water  Power  Company  to  make  an  independent 
valuation  of  the  company's  holdings.  Upon  completing  his 
work  at  Spokane  he  will  take  a  pleasure  and  business  trip 
East,  returning  to  Berkeley  in  about  six  weeks 

V.  H.  Greisser,  electrical  engineer  of  the  Washington 
Water  Power  Company,  of  Spokane,  Wash.,  has  just  returned 
from  a  five  weeks'  trip  in  the  East.  The  prime  purpose  of  his 
visit  was  to  select  the  switching  apparatus  for  the  new  90,000 
h.p.  hydroelectric  plant  which  this  company  is  building  at  Long 
Lake,  thirty  miles  from  Spokane.  This  plant  will  include  all 
features  necessary  to  make  it  one  of  the  most  complete  instal- 
lations from  an  operating  standpoint,  ihat  exist  in  the  coun- 
try. While  in  the  East  Mr.  Greisser  visited  power  plants  and 
transmission  systems  at  Chicago,  Niagara  and  in  the  Caro- 
llnas. 

James  H.  Wise,  hydraulic  engineer  with  P.  G.  Baura  & 
Co.,    has   been    appointed    assistant    general    manager    of    the 

Pacific  Gas  and 
Electric  Company  ot 
San  Francisco.  He 
assumed  his  new 
duties  on  July  1st, 
and  will  oversee  the 
construction  and  ex- 
tension of  a  number 
of  new  steam  and 
hydroelectric  plants 
to  Ix'  added  to  ihe 
company's  s  y  s  ie.L. 
Mr.  Wise  entered 
the  employ  of  ihe 
Pacific  Gas  anil  Elec- 
tric Company  a  year 
after  his  graduation 
in  1903  with  honors 
from  the  mining  de- 
partment of  the  Uni- 
versity of  California, 
the  interim  having 
been  spent  in  teach- 
ing mathematics  at 
the  California  School 
of  Mechanical  Arts. 
Serving  first  as  in- 
strument man  and 
later  in  charge  of  field  work,  he  was  soon  made  assistant 
to  Prank  G.  Baum.  When  the  latter  resigned  as  hydraulic 
and  civil  engineer,  Mr.  Wise  succeeded  to  the  position, 
which  he  resigned  early  in  1910,  to  join  forces  with  Frank 
G.  Baum  &  Co.,  being  retained  as  consulting  engineer  with 
the  Pacific  Gas  and  Electric  Company. 


TRADE   NOTES. 

Agutter-Griswold  Company  of  Seattle,  Wash.,  announce 
that  they  have  given  up  the  construction  end  of  their  business 
and  will  devote  their  attention  to  the  manufacture  of  switches, 
switchboards,  panelboards,  steel  cabinets,  mitering  panels, 
etc.  The  completion  on  June  1st  of  their  new  factory,  supplied 
throughout  with  the  best  of  machinery  and  equipment,  puts 
them  in  position  to  better  handle  their  largely  increased  manu- 
facturing business  and  makes  it  possible  at  this  time  to  make 
this  change. 
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996,237.  Hydraulic  Dredging  Apparatus.  Fred  H.  Gridley, 
Long  Beach,  Cal.,  assignor  of  forty-five  one-hundredths  to 
North  American  Dredging  Co.  of  Nevada,  Los  Angeles,  Cal.  A 
stone  arrester  for  hydraulic  dredges  comprising  in  combina- 
tion, a  housing  adapted  to  be  connected  into  and  form  part 


of  tlie  s\iciioii  pipe  of  said  dredge,  said  housing  having  a  port 
therein,  a  grid  adjacent  to  said  port,  a  closure  for  said  port, 
said  closure  normally  held  to  place  by  fluid  pressure  external 
to  said  pipe  but  adapted  to  move  from  said  normal  position 
when  the  excess  of  external  pressure  is  removed. 

996,280.  High-Tension  Discharge  Apparatus.  EdgarJ.  Kose, 
Los  Angeles,  Cal.  In  a  high-tension  discharge  apparatus,  a  charg- 
ing circuit  comprising  means  for  connection  of  supply  cur- 
rent, a  self-induction  means,  and  a  circuit  controller,  electi'o- 
magnetic  means  for  operating  said  circuit  controller  compris- 
ing a  coil,  an  armature  controlled  thereby  and  operating  the 
circuit  controller,  and  a  spring  acting  on   the  armature  in 


opposition  to  the  coil,  the  time  period  of  the  electro-magnetic 
means  being  shorter  than  the  time  period  of  the  charging 
circuit,  so  that  at  each  operation  the  electro-magnetic  oper- 
ating means  restores  the  normal  condition  before  the  dis- 
charge of  the  self-induction  coil  ceases,  and  a  discharge  cir- 
cuit including  a  condenser  and  high  tension  transformer  con- 
nected to  said  circuit  controller. 

996,525.  Turbine  Water-Wheel.  Sherrod  W.  Reece,  Port- 
land, Ore.  In  a  turbine  water  wheel,  a  supporting  plate  or 
spider  having  an  inclined  flange  portion  from  the  upper  edge 
of  which  a  horizontal  flange  extends  in  an  outward  direction, 
said  flange  being  provided  adjacent  to  its  outer  edge  with  a 
downwardly  extending  rim  co-operating  with  the    horizontal 


flange  and  with  the  inclined  flange  portion  to  form  an  annular 
recess,  in  combination  with  bucket  members  having  angular 
reinforcements  forming  head  pieces  fitting  in  said  recess  and 


provided  adjacent  to  their  outer  edges  with  notches  for  the 
reception  of  the  rim  and  with  threaded  sockets,  and  cap  screws 
engaging  said  sockets  through  the  flange  of  the  spider  to  draw 
the  reinforced  portions  of  the  buckets  into  the  annular  recess 
where  said  reinforced  portions  will  be  securely  seated. 

996,334.  Driving  Dynamos  from  Variable  and  Non- 
Variable  Sources  of  Power.  Caryl  D.  Haskins,  Schenectady, 
N.  Y.,  assignor  to  General  Electric  Company.  The  combina- 
tion with  a  generator,  of  means  for  maintaining  a  fairly  con- 
stant   potential   on    said   generator   comprising   a    fluctuating 


source  of  power,  a  steady  source  of  power,  and  means  for 
coupling  said  generator  to  the  latter  source  when  the  former 
falls  below  a  critical  speed  and  for  automatically  uncoupling 
the  steady  source  when  the  fluctuating  source  exceeds  the 
critical  speed. 

996,591  Combined  Bevel,  Protractor,  and  Rule.  Joseph  La 
Follette,  Portland,  Ore.  An  instrument  of  the  class  described 
comprising  a  scale  bearing  plate  having  notches  adjacent  to  two 
of  its  comers,  a  rule  having  a  longitudinal  groove  into  which 


one  edge  of  the  plate  fits,  a  shoulder  in  one  end  of  the  groove 
for  engaging  one  of  the  notches  on  the  plate,  a  pivoted  locking 
lever  on  the  rule  having  means  for  engaging  in  the  other  notch 
of  the  plate  to  hold  the  rule  detachably  in  place. 
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PNEUMATICALLY  OPERATED  DISCONNECTING 

SWITCHES. 

Bus  isolating  or  disconnecting  switches  are  usually  opened 

or  closed  by  means  of  a  wooden  rod,  having  at  one  end   a 

hook  to  engage  with  the  hole  in  the  switch  blade.    Ordinarily 

this  is  quite  satisfactory. 


F'nciiniatic.-illy    OpiTatoil    llO.iiiiii    \'.,l(    Switrli    (upcn). 

In  nian.v  cases,  however,  to  simplify  the  wiring  layout,  to 
save  in  length  of  large  cables,  for  convenience,  or  for  safety, 
it  is  advisable  to  locate  the  disconnecting  switches  in  a  posi- 
tion where  they  cannot  be  easily  reached  by  the  station  op- 
erator. It  is  in  such  connection  that  pneumatically  operated 
disconnecting  switches  find  useful  application. 

The  switches  of  this  type,  made  by  the  General  Electric 
Company,  are  clearly  shown  in  the  accompanying  illustrations. 
They  can  be  located  at  any  height  and  can  be  controlled  by 
an  air  control  valve  or  pull  button  switch  located  at  the 
switchboard  or  other  convenient  point. 


Pneumatically    Operated    110.000    Volt    Switch    (clo-seci). 

These  switches  are  simple  and  substantial  in  construction, 
being  similar  to  the  hand  operated  switches  and  introduce  no 
complications  in  wiring.  They  are  mounted  on  post  type  in- 
sulators fastened  to  steel  bases,  the  insulators  varying  in  size 
according  to  the  voltage. 

The  switches  are  made  up  in  single  pole,  single  throw- 
form  only,  but  can  be  opened  and  closed  singly  or  any  num- 
ber of  poles  can  be  operated  in  unison.  Also,  one  or  more  sets 
can  be  operated  simultaneously  by  a  single  air  control  valve 


oi-  pull  button  switch.  This  gives  great  flexibility  of  operation.- 
Pneumatically  operated  disconnecting  switchea  are  espe- 
cially adapted  for  use  in  stations  employing  air  operated  oil 
switches,  but  can,  of  course,  be  used  in  any  case  where  an  air 
supply  is  available. 

When  a  pull  button  switch  is  used  to  operate  the  discon- 
necting switch  the  valves  in  the  air  connections  to  the  dia- 
phragm are  operated  electrically — usually  from  the  lighting 
or  e.xciter  circuit.  These  switches  are  made  in  voltages  from 
35,000  to  110,000  and  for  currents  of  from  100  to  .300  amperes. 


LIGHTING    A    FACTORY    LOCATION. 

Among  all  the  reports  on  lighting  installations  that  have 
appeared  In  the  past  months,  there  are  comparatively  few 
that  deal  with  the  question  of  lighting  the  rougher  locations 
such  as  machine  shops,  mills,  factories  and  the  like,  due  to 
the  fact,  no  doubt,  that  very  little  work  has  been  done  along 
this  line  or  that  those  conducting  the  work  have  little  time 
to  report  on  it. 

It  is  the  object  of  this  article  to  describe  the  manner  in 
which  a  very  dark  machine  shop  was  lighted,  by  a  very  simple 
but  effective  method  and  one  that  has  given  entire  satistac- 
tion  to  all  concerned. 

The  location  in  question  is  a  typical  inside  factory  one, 
being  an  aisle  40  feet  wide  situated  between  two  other  aisles 
of  a  slightly  greater  width,  and  separated  from  them  only 
by  the  columns  that  carry  the  roof.  Four  hundred  feet  of 
this  aisle  is  used  for  general  machine  work,  mostly  lathe 
work.  The  height  of  ceiling  is  12  feet.  The  ceiling  is  formed 
by  Ihe  floor  above,  of  wood  (2  by  8  in.)  and  is  divided  into 
bays  40  by  18  ft.  by  the  supporting  girders.  A  crane  runs 
the  entire  length  of  the  aisle  with  a  clearance  of  only  13  in. 
above  the  hoist. 

The  natural  lighting  comes  from  the  aisles  on  each  side, 
one  having  a  row  of  windows  occupying  the  entire  outside 
wall,  the  other  making  use  of  sky  lights  and  a  row  of  windows 
just  under  the  roof  at  a  height  of  about  50  feet  from  the 
floor.  The  light  from  the  first  source  was  mostly  cut  off 
by  a  row  of  high  machines  directly  in  front  of  the  windows 
and  by  the  intervening  columns,  crane  girders  and  the  like. 
From  the  other  side,  the  windows  being  so  high  in  compari- 
son with  the  width  of  the  room,  only  a  narrow  strip  of  floor 
was  directly  lighted  and  this  only  imperfectly  on  account  of 
the  machines  located  just  along  the  edge  of  the  aisle.  It  was 
necessary  to  use  artificial  light  at  all  times  as  under  the 
best  conditions  of  a  bright  day  the  natural  light  was  very 
dim,  presenting  a  worse  condition  than  if  there  had  been 
absolute  darkness,  the  mixture  of  daylight  necessitating  a 
higher  artificial  intensity  than  would  otherwise  have  been 
necessary. 

Formerly,  clusters  of  carbon  lamps  scattered  here  and 
there,  formed  the  general  lighting  scheme,  each  machine 
being  furnished  with  one  or  more  extension  lamps  which 
were  moved  from  place  to  place  as  the  operator  required.  Not 
only  was  the  light  insufficient  but  the  constant  transfer  of 
lamps  with  the  consequent  breakage  and  damage  to  the  cord 
made  the  maintenance  cost  so  high  and  reduced  the  effi- 
ciency of  the  workmen,  both  in  quality  and  quantity,  to  such 
an  extent  that  some  change  was  made  necessary.  It  was  im- 
possible to  keep  good  men  on  account  of  the  inconvenience 
and  unpleasantness  of  the  location. 

The  small  clearance  over  the  crane  together  with  the  low 
ceiling  excluded  all  types  of  lamps  except  the  incandescent. 
Carbon  lamps  in  sufficient  numbers  would  have  required  an 
excessive  current  consumption  so  that  tungsten  units  were 
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selected  as  being  the  most  applicable.  At  the  time  there  was 
some  doubt  as  to  the  advisability  of  using  tungsten  lamps  as 
the  floor  above  was  used  for  machining  heavy  castings  and 
the  constant  dropping  of  these,  it  was  feared,  would  cause  a 
large  breakage  of  lamps,  they  being  of  the  old  fuse  type. 

In  order  to  determine  the  exact  effect  that  this  would 
have  on  the  life  of  the  lamps,  two  bays  were  each  equipped 
with  eight  100  watt,  clear  tungsten  lamps,  with  Intensive 
glass  reflectors,  mounted  directly  on  the  ceiling  with  one  inch 
of  free  cord  between  the  rosette  and  the  socket.  The  lamps 
being  in  two  rows,  of  four  lamps  each  per  day,  thus  making 
the  spacing  distance  8  by  10  ft.  with  a  power  consumption  of 
1.25  watts  per  square  foot  of  floor  space.  The  switching  was 
arranged  so  that  four  lamps  could  be  operated  in  a  group, 
thus  permitting  small  areas  to  be  lighted  without  waste.  After 
several  weeks  operation  the  breakage  was  found  to  be  only 
slight.  With  a  replacement  by  the  Westinghouse  Wire-Type 
lamp  the  breakage  has  disappeared  regardless  of  the  vibration 
due  to  cranes  and  to  the  dropping  of  heavy  weights  on  the 
floor  above. 


■Jiu.«1.~ 
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Illuminated  Factory  Interior. 

The  illumination  was  uniform  and  of  sufficient  intensity 
for  the  class  of  work  done  there,  and  the  place  was  trans- 
formed from  a  gloomy  into  a  cheerful  location.  The  spirit  of 
the  men  improved  as  was  shown  by  the  quality  of  the  work 
turned  out.  The  floor  was  kept  cleaner  and  the  whole  ap- 
pearance of  the  place  improved.  In  fact  so  satisfactory  was 
the  result  that  the  entire  25  bays  were  similarly  equipped. 
All  extension  lamps  have  been  removed  except  where  it  is 
necessary  to  see  into  deep  work  or  under  machines.  For  this 
purpose  plug  boxes  have  been  placed  at  convenient  places  and 
the  extension  lines  are  used  only  when  necessarj',  with  the 
result  that  the  general  lighting  scheme  is  never  interfered 
with  and  the  room  is  free  from  the  mass  of  cord  that  gen- 
eraly   characterizes   like    locations. 

This  system  has  been  in  service  for  well  over  a  year  and 
careful  records  have  shown  that  the  cost  is  reasonable  and 
that  the  saving  in  quality  of  work  and  the  ability  to  keep 
good  men  has  more  than  repaid  the  original  expense. 

The  accompanying  photograph,  taken  at  night  without 
any  light  except  from  the  ordinary  source,  shows  the  loca- 
tion and  gives  some  idea  of  the  satisfactory  character  of  the 
illumination.  All  parts  of  the  room  are  sufficiently  lighted 
to  permit  of  work  being  done  with  equal  ease  at  any  point. 
Tests  showed  that  the  average  intensity  on  the  horizontal 
plane  averaged  2.5  foot-candles,  with  a  minimum  of  1.6  foot- 
candles  at  the  extreme  edge  of  the  room. 


GENERAL     ELECTRIC    COMPANY'S     NEW    CATALOGUES. 

In  Bulletin  No.  4818,  issued  by  the  General  Electric 
Company,  are  described  flange  couplings  and  flexible 
couplings. 

The  General  Electric  Company's  Bulletin  No.  4829  illus- 
trates and  describes  electric  locomotives  built  for  both  stand- 
ard and  narrow  gauge,  in  various  styles. 

The  General  Electric  Company  has  recently  issued  Bul- 
letin No.  4846,  which  contains  such  information  as  will 
enable  the  prospective  customer  to  select  intelligently  the 
switchboard  panels  best  suited  to  his  needs. 

Bulletin  No.  4852,  just  issued  by  the  General  Electric 
Company,  contains  a  description  of  a  standard  50-ton  loco- 
motive and  its  equipment,  and  a  statement  of  features  of 
construction. 

The  General  Electric  Company  has  developed  a  line  of 
commutating  pole  generators  in  which  commutating  trouble 
is  eliminated.  These  generators  are  built  for  slow  and 
moderate  speeds,  range  in  capacity  from  20  to  150  kw.  and 
are  wound  for  125,  250  and  575  volts.  They  may  be  equipped 
with  sliding  base  or  with  belt  tightener,  as  desired.  They 
are  described  in  Bulletin  No.  4832,  which  contains  also  a 
tal)lo  giving  dimensions. 

Catalogue  K  from  the  Ohio  Brass  Company,  of  Mans- 
tield,  Ohio,  is  devoted  to  Ohio  valves  and  steam  specialties, 
special  attention  being  given  to  their  water  gauge  aiid  their 
pressure  regulating  valve,  a  device  which  automatically  de- 
livers steam  or  air  at  any  desired  uniform  pressure  lower 
than  that  supplied  to  the  valve.  In  connection  with  this  is 
a  valuable  chart  for  determining  the  proper  size  of  regulating 
valve  for  a  given  service. 

The  General  Electric  Company  has  just  issued  a  publica- 
tion describing  another  of  its  flow  meters,  which,  in  this  in- 
stance, is  designed  for  measuring  the  flow  of  steam.  Two 
forms  of  the  steam  flow  meters  are  manufactured;  one  for 
recording  and  the  other  for  merely  indicating  the  flow.  This 
meter  resembles  somewhat  the  air  and  water  meters  manu- 
factured by  this  company,  and  is  fully  illustrated  and  de- 
scribed in  this  publication,  which  is  No.  4836. 

Bulletin  No.  4851,  just  issued  by  the  General  Electric  Com- 
pany, is  an  attractive  publication  containing  data  relative  to 
the  use  of  electricity  in  the  service  of  steam  roads.  The  pub- 
lication comprises  48  pages  which  illustrate  and  describe  both 
station  and  road  equipment  of  the  New  York  Central  &  Hud- 
son River  Railroad;  the  Detroit  Tunnel  of  the  Michigan  Cen- 
tral Road;  the  Cascade  Tunnel  of  the  Great  Northern  Rail- 
way; the  equipment  of  the  Baltimore  &  Ohio  Railway;  the 
^^'est  Jersey  &  Seashore,  the  West  Shore  Railroad,  etc. 

The  General  Electric  Company's  line  ol  belt  driven  alter- 
nating current  generators,  known  as  Form  B  generators,  a.-e 
described  in  Bulletin  No.  4847,  recently  issued  by  that  com- 
pany. These  generators  are  built  in  capacities  ranging  from 
50  to  200  kw.,  and  are  adapted  for  three-phase  or  two-phase 
winding  without  change  except  in  the  armature  coils  and  ter- 
minal blocks,  the  exciters  and  all  accessories  being  the  same 
for  both.  Designs  have  been  made  for  240,  480,  600,  1150  and 
2300  volts. 

The  General  Electric  Company  has  recently  issued  Bulle- 
tin No.  ,4848,  describing  its  new  combination  ammeter  and 
voltmeter.  This  instrument  is  enclosed  in  a  dust-proof  and 
moisture-proof  aluminum  case,  and  is  designed  to  withstand 
the  constant  vibration  and  exposure  incident  to  service  on 
electric  vehicles.  The  publication  contains  dimension  and 
connection  diagrams,  and  illustrations  in  actual  size  of  the 
scales. 
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NEWS  NOTES 


FINANCIAL. 
h'A.MA.  WASH.     'I'lic  (■Diiiicll  liitH  decided  to  vote  iiiiinlcl- 
piil  boiitlH  for  $10,000  for  the  eoiiHtnicllon  of  a  water  HyHtom. 

I'OUTI/ANIJ,  omo.— The  ChitHkaiilo  Klcctilc  Light  & 
I'owor  Company  liaH  IncreaBed  Ita  capital  stock  from  |25,000  to 
175,000, 

INDKPKNDKNr;iC,  OHIO.— A  $25,000  bond  Issue  for  a  water 
system  hnH  heon  decided  upon.  Work  on  the  new  water  sys- 
tem Is  to  boKin  at  once. 

ALAMIOIJA,  CAIj.— The  City  Council  lifhl  a  special  hchhIou 
last  week  to  consider  the  Items  for  the  proposed  hond  issue. 
The  council  decided  to  Include  $125,000  for  the  electric  light 
plant,  including  $75,000  for  general  bottermentB  $25,000  for  a 
new  building  and  $15,000  for  new  wire,  olhor  smaller  Items 
taking  up  tiic  additional  $10,000.  Tlic  plant  Is  now  carrying 
a  40  per  cent  overload. 

II.'UIKIOLRY,  CAIi. — On  the  Htrongth  of  a  report  presented 
by  City  Kxpert  C'.  I,.  CJory  on  Ihe  Income  of  the  electric  light 
company,  the  Berkeley  City  Council  failed  to  reduce  tlie  rate 
from  !)  to  7c  per  kw.  hour.  .John  A.  Uritlon,  representing  the 
conii)aiiy,  stated  If  the  rate  was  cut  to  8c  that  the  profits 
of  the  corporiition  in  Berkeley  would  be  reduced  $24,000  a 
year,  while  the  7c  rale  would  mean  a  difference  of  $(111,000  a 
year.  Cory's  estimnte  placed  the  value  f)f  the  plant  at  $571!,- 
.S8(').82  and  gave  Ihe  net  revenue  of  the  i)lant  at  $45,115.37, 
allowing  for  depreciation  at  7.98  per  cent  annually.  His  re- 
port was  (H)mplicd  by  comparing  the  expenditure  and  revenue 
of  the  corponiliiui  for  Ihe  |iasL  Ihioe  years.  Mr.  Hrltton  as- 
sorted that  the  company  was  compelled  to  charge  the  9c  rate 
In  order  to  got  a  revenue  on  tlie  investment,  that  it  was  ex- 
ceedingly low  when  compared  with  that  of  other  cities. 


INCORPORATIONS. 
OAKIOSDALIO,  WASH.     The  Oakesdale  Home  Telephone 
Company,   capital   $10,000,   has   been   Incorporated    by    C.    G. 
Mead  and  A.  CJ.  Woodward. 

SAN  FRANCISCO,  CAL.— The  Mokelumne  River  Power 
Company  has  been  Incorporated  with  a  capital  stock  of  $3,000,- 
000,  by  L.  Ilrown,  .-\.  M.  Klltott,  A.  M.  Sherman,  M.  E.  Logan 
and  G.  C.  Elliott. 

HOOD  RIVIOR.  ORK.^Arliclcs  ol  incorporation  of  the 
Hydroelectric  Company  of  Hood  River  have  been  recorded  in 
the  couniy  clerk's  office.  The  incorporattns  are  W.  Rvans,  ,1. 
Watt  and  H.  .T.  Jackson.     Capital  stock  $250,000. 

RIVKRSU)!';,  CAL.— The  Vernon  Park  Water  Company 
has  been  incorporated  with  a  capital  stock  of  $75,000  with 
.$500  subseribod.  The  directors  are  A.  H.  Bailey,  H.  C.  Hard- 
ing, H.  V.  Wall,  n.  J.  Brien  and  C.  E.  Lewis,  all  of  Los  Angeles. 


TRANSMISSION. 
LACROSSE,  WASH.— RepresentaUves  of  the  Washington 
Water  Power  Company  are  here  with  a  view  of  extending 
their  lighting  and  power  systems  to  this  city  from  Colfax. 

PORT  ORCHARD,  WASH.— The  Bremerton  &  Charleston 
Light  &  Fuel  Company  has  petitioned  the  county  commission- 
ers for  a  franchise  to  furnish  electric  current  for  lighting  and 
other  purposes  on  certain  streets  and  roads. 

PROkSSRR,  WASH.— The  Pacific  Power  &  Light  Company 
has  started  work  on  the  expenditure  of  $15,000  for  improving 
lis  local  power  plant.  Three  new  transformers  of  66,000  volts 
and  one  000  kilowatt  senerator  will  be  installed. 


WALLA  WALLA,  WASH.-  It.  K.  iJownie  &  Co.,  Seattle, 
has  been  awarded  the  contract  for  furnishing  a  quantity  of 
50-ft.  poles  for  the  Pacific  Power  &  Light  Company's  i)ower 
line  under  construction  from  this  place  to  Dayton,  Wash. 

KI.AMATH  FALLS,  ORE.— Judge  William  Colvlg  of  Med- 
ford,  representing  the  Rogue  River  Electric  Power  Company, 
has  arrived  In  Klamath  Falls  and  has  submitted  to  the  city 
council  a  proposition  to  furnish  this  city  with  electric  power. 

VALLEJO,  CAL.— The  government  has  asked  for  bids  to 
cover  the  cost  of  pipe  and  boiler  construction  for  a  new  power 
house,  which  will  represent  an  expenditure  of  more  than  $100,- 
000.    The  figures  are  to  be  opened  In  Washington  on  July  8th. 

EUREKA,  CAL.-Slnce  the  Western  States  Gas  and  Elec- 
tric Company  has  taken  over  the  holdings  of  the  Fortuna  and 
Ferndale  lighting  companies,  Improvements  are  to  be  made 
throughout  the  valley.  The  substation  at  Loleta  will  be 
moved  further  up  the  river. 

PASCO.  WASH.— Vice-President  Grenler  of  the  Pacific 
Power  &  Light  Company  will  shortly  award  the  contract  for 
constructing  the  first  unit  of  the  switching  station  for  that 
company.  Plans  for  the  first  unit  which  will  cost  $85,000  are 
<m  file  at  the  Portland  and  local  office. 

WOODLAND,  WASH.— Preliminary  surveys  are  being 
made  to  establish  the  water  line,  etc.,  at  Turn  Turn  canyon, 
30  miles  above  this  place,  for  a  company  which  will  erect  a 
power  dam  150  ft.  high  to  generate  3000  h.p.  Work  will  start 
this  summer  and  power  and  light  will  be  distributed  to  ad- 
joining towns. 


ILLUMINATION. 
SANTA   AN.\,   CAL.— The   Board  of  Supervisors   will  re- 
ceive sealed  bids  up  to  July  6  tor  furnishing  electric  lights  on 
certain  streets  In  Garden  Grove  Lighting  District. 

NEWPORT,  WASH.— The  Northern  Idaho  &  Montesano 
Power  Company  has  been  granted  a  franchise  for  the  con- 
struction of  an  electric  lighting  system  for  the  village  of 
Priest  River,  Wash. 


TRANSPORTATION. 
WOODLAND,  CAL.    The  City  Trustees  have  granted  the 
Vallejo  &  Northern  Railroad  a  franchise  on  Main  street  from 
the  eastern  to  the  western  limits. 

BISHOP,  CAL.— Grading  began  last  week  on  the  Owens 
Valley  Electric  Railway  connecting  Bishop  with  the  Southern 
Pacific  at  Laws,  with  proposed  extensions  to  neighboring 
places. 

CHICO,  CAL. — The  Board  of  Trustees  has  passed  an  ordi- 
nance granting  the  Northern  Electric  Railway  Company,  a 
franchise  to  operate  a  street  railway  over  certain  streets  in 
Chlco. 

SAN  BERNARDINO,  CAL.— W.  G.  Kerckhoff  has  entered 
Into  negotiations  with  the  local  Chamber  of  Commerce  for  the 
construction  of  an  electric  line  from  San  Bernardino  to  Up- 
land. He  asked  that  steps  be  taken  to  secure  right  of  way 
for  the  line. 

EUGENE,  ORE. — Deeds  for  the  right  of  way  for  several 
miles  of  the  electric  railway  to  be  built  between  Eugene  and 
Corvallls  by  the  Portland,  Eugene  &  Eastern  Railway,  have 
been  filed  for  record  with  the  county  clerk.  Construction  will 
begin  before  December  1  next. 
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OAKLAND,  CAL.— Work  has  begun  by  the  Key  Route 
on  its  line  to  Richmond,  which  branches  off  its  local  lines  at 
54th  and  Adeline  streets.  The  track  is  practically  all  com- 
pleted and  poles  to  carry  the  trolley  wires  are  being  set  up. 
The  work  should  be  completed  within  a  few  months  and  thf 
line  in  operation  before  the  end  of  the  present  year. 

OAKLAND,  CAL. — The  first  electric  train  of  the  Southern 
Pacific  Company  ran  into  Oakland  last  week  on  a  tryout  trip. 
In  Alameda  the  first  run  of  an  electric  train  was  made  over 
the  north  side  Lincoln  avenue  line  to  High  street.  Both  e.\- 
perimental  trips  were  successful,  and  according  to  the  railroad 
officials  it  will  be  a  matter  of  only  a  few  weeks  till  the  regu- 
lar electric  service  is  established  on  the  new  Alameda  loop, 
which  swings  down  to  the  east  end  of  the  island. 

OAKLAND,  CAL.— Pursuant  to  plans  formed  recently 
by  the  management  of  the  Oakland  and  Antioch  Railway 
Company  and  the  financial  backers  of  the  concern  in  New 
York  and  Boston,  a  corps  of  engineers  is  now  surveying  a 
new  line  for  the  road  between  Walnut  Creek  and  Oakland 
which  will  include  a  new  inter-county  tunnel.  The  tunnel 
will  be  two  miles  in  length,  according  to  one  of  the  surveys, 
and  longer  according  to  another.  Three  schemes  of  this 
kind  are  being  laid  out. 

OAKLAND,  CAL. — Plans  for  a  grand  central  depot  lor 
the  Oakland  Traction  and  Key  Route  and  Oakland  and  An- 
tiooh  lines  In  the  business  center  of  Oakland  are  being 
worked  out  by  the  engineers  and  e.xpert  traction  men  of  tlio 
United  Properties  Company.  It  is  probable  that  this  depot 
and  passenger  distributing  station  will  be  established  with- 
in a  year  and  it  will  occupy  the  building  now  known  as  the 
Oakland  Produce  E.\chauge,  between  12th  and  11th,  and  Web- 
ster and  Harrison  streefs.  That  the  Key  Route  niauagenicnt 
will  take  steps  at  once  to  have  its  franchise  so  amended,  if 
amendment  be  necessary,  to  permit  running  two-car  trains  on 
the  main  lines  of  the  Oakland  Tranction  Company,  is  gen- 
erally understood  and  the  directors  of  the  Oakland  Cham- 
ber of  Commerce  are  considering  the  advisabilily  of  sup- 
porting the  movement. 

SAN  FRANCISCO,  CAL.— There  has  been  filed  with  the 
Sui)ervisors  an  application  for  a  franchise  for  an  underground 
railway  to  extend  from  the  ferry  depot  at  the  fool  of  MarUi't 
street  to  Golden  Gate  Park.  The  project  Is  said  to  have  the 
backing  of  one  of  the  greatest  English  traction  companies. 
The  real  applicant  for  the  franchise  which  will  be  asked  for 
on  Monday  through  a  local  agent  is  the  British  Electric  Trac- 
tion Company,  which  controls  many  of  the  biggest  street  rail- 
way systems  of  England  and  Australia.  The  company  is  said 
to  be  willing  to  put  $15,000,000  into  the  work  of  construc- 
tion at  once  and,  if  the  franchise  can  be  secured,  to  begin 
work  without  delay.  It  is  estimated  by  the  engineers  who 
have  prepared  preliminary  plans  for  the  English  concern  that 
the  subway  can  be  completed  within  two  and  a  half  years. 
Thomas  King  Ewer,  now  in  this  city,  is  the  local  represent a- 
tive  of  the  British  Electric  Traction  Company. 


TELEPHONE  AND  TELEGRAPH. 
CORNING,  CAL.-  The  Board  of  Trustees  has  passed  an 
ordinance  granting  the   right  of  erecting  and  maintaining  a 
telephone  system,  throughout  the  city  of  Corning. 

CENTRAL  POINT,  ORE.— The  bid  of  the  .Tacobson-Bade 
Company  for  $12,000  for  the  extension  of  the  water  system 
has  been  accepted  by  the  council. 

NAPA,  CAL. — W.  M.  Lyons,  has  made  application  to  the 
Board  of  Supervisors  for  a  franchise  for  a  period  of  50  years, 
to  operate  telephone  lines  along  the  public  roads  of  Napa 
county.  Sealed  bids  will  be  received  by  the  clerk  of  the  Board 
of  Supervisors  up  to  July  11,  1911,  for  the  sale  of  said  fran- 
chise. 


FULLERTON.  CAL.— The  Hoard  of  Supervisors  has 
granted  the  application  of  the  Siimdard  Oil  Compaity  for  per- 
mission to  lay  pipe  and  teleplmiio  wires  across  the  county 
roads  at  their  right  of  way. 

PETALUMA,  CAL.  W,  D.  Thomas  Is  nogotlatiug  with  1. 
.Maggotti.  Messrs.  Herri,  Cuiuboni  ami  many  other  lariuors  in 
the  district  near  Marsliall.  lor  the  Installiilion  of  a  mnil  lol,- 
phone  line  from  Marshall  to  Petalunia. 

WELLS,  NEV,— The  request  of  C,  (1.  \\in((>is  ask- 
ing for  a  permit  to  set  poles  and  build  a  lolophono  lin(>  fioni 
the  State  line  of  Nevada  and  Idaho,  commencing  at  llatllo- 
snake  springs  on  Wilkin's  island,  has  been  granted. 


WATERWORKS. 

LIVINGSTON,  CAL.— Constable  ,1.  A.  Walsoii  Iims  boon 
granted  permission  by  the  Hoard  of  Snporvisius  to  lay  pipes 
under  the  streets  of  Livingston  for  tlu-  inu|)oso  of  malnlnlning 
a  water  system. 

ORANGE,  CAL,— Iho  Hoard  ol'  Suporvisiu's  has  passed  an 
ordinance  granting  a  franchise  to  Santos  Mornga.  (o  con- 
struct a  water  system  for  suiiplying  RIchllold  I'nr  (loinosllc 
and  other  purposes  for  fifty  years. 

HOQUIAM,  WASH.— Porlland  capitalisls  are  considering 
a  plan  to  bring  waler  from  liako  Qiiinault  to  this  city,  I'lniilHli 
ing  both  Iloqniam  and  Aberdeen.  J.  D.  Mouglimor,  I'drinor 
city  engineer,  is  one  of  the  luoniotors. 

SAN  FRANCISCO,  CAL.— The  Hoard  of  I'nlillc  Works 
has  been  authorized  to  go  ahead  with  the  repair  aiul  en- 
largement of  the  water  siipijly  syslcni  at  the  Roller  Homo, 
the  cost  of  which  was  estlnmled  at  $111,000. 

OAKLAND,  CAL.— The  Peoples  Water  (!oin|iiuiy  an 
noiinces  that  the  corporation  will  conuiuuice  Iho  laying  of  2'MO 
feet  of  9-inch  water  mains  In  the  Hopkins  street  (llHlricI  In  (In^ 
near  future  for  the  jjurpose  of  increasing  the  water  Hn|)ply  ol' 
the  district. 

WATSONVILLIO,  CAL.  At  llio  no.\t  mooliiig  ol'  tlio  Alder- 
men the  city  attorney  will  present  a  prepared  ordinance  call- 
ing for  a  special  election  at  which  Iho  people  will  be  asked  to 
Incur  an  Indoblodness  of  $110, 1)00  lor  the  |)Ui|)OHe  of  conslnict- 
ing   an   entirely  now   water  sysleni. 

BERKELEY,  CAL.  Tho  City  Council  has  sot  iJhe  mlnl- 
niuin  water  rate  at  $1.2.')  and  made  a  llro  hydrant  rate  of  $.'!, 
and  a  sprinkling  rate  of  .'iOc  In  spite  of  a  slronuouH  iirotesl,  on 
the  part  of  ICnglneer  Wilhelm  of  Iho  Peoples  VValor  Company. 
The  water  company  was  represenlod  by  Wllliolni  and  Atlornc^y 
lOdward  Engg,  both  of  whom  doolared  tlio  I'ornior  iiilnlniiinj 
rate  of  $1.50  was  as  low  as  the  cum|)any  could  opcu'alo  uudor. 

SAN  FRANCISCO,  CAL.-  To  avert  a  water  laniluo  in  Iho 
jjeninsula  in  the  near  future,  15  roproHcnIallveH  ol'  water  com- 
panies oijeraling  in  San  Mateo  county  held  a  conl'oi(uico  In 
Iho  office  of  Attorney  Milton  J.  Green,  In  tlio  Mills  liulhllng. 
Although  invited  to  participate  no  roprcHentatlve  <d'  the  Spring 
Valley  Company  was  present.  Capt.  I-I.  N.  Roydon  of  tho  Pe- 
ninsula Water  Company,  which  operates  In  San  Mateo  and 
Hurlingame,  presided.  A  committee  coiiHlstlng  of  tho  chair- 
man and  A.  T.  Green  will  take  up  Iho  matter  with  Iho  board 
of  governors  of  the  San  Mateo  f;ounty  Dovolo|)mont  Hoard, 
Resolutions  were  passed  and  the  assertion  was  made  that  a 
certain  and  adequate  present  and  future  water  suiiply  for  San 
Mateo  county  must  be  obtained;  that  It  is  deemed  advisable 
on  that  account  to  merge  the  various  water  companloH  oper- 
ating in  the  northern  part  of  tho  county;  that  tho  oppor- 
tunity of  securing  a  proper  supply  will  bo  lost  If  Spring  Val- 
ley sells  its  plant  to  San  Francisco;  that  the  company  to  bo 
formed  should  negotiate  with  Spring  Valley  for  a  fixed  and 
definite  supply  of  water  for  the  present  and  future. 
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Allis-Chalmen  Co 2 

Milwaukee.   Wis. 

San      Francisco,      Jackson 

Bldg.,  Second  &  Natoma 
Los    Angeles,     129-131     E. 

Fifth. 
Portland.   92   First. 
Seattle,  115  Jackson. 

Aluminum  Co.  of  America 4 

Pittsburg,   Pa. 

San  Francisco,  Monadnock 
Bldg. 

Los  Angeles,  Pacific  Elec- 
tric Bldg. 

Seattle,  Colman  Bldg. 

Amrtican  Circular  Loom  Co 

Boston,   45  Milk. 
San  Francisco,  770  Folsom. 
Seattle,  416  American  Bank 
Bldg. 

i*  merican  Electrical  Heater  Co 

Detroit,   U.   S.   A. 

AyUworth  Agencies  Co 

San  Francisco,  143  Second. 

B 

Bames-Lindsley  Mfg.  Co 13 

Portland,   Ore. 

Bay  Cities  Home  Telephone  Co. . 

San  Francisco,  333  Grant 
Ave. 

Benjamin  Electric  Mfg.  Co 

New   York,   27   Thames. 
Chicago,     120-128    S.    San- 
gamon. 
San     Francisco,    151     New 
Montgomery. 

Blake  Signal  and  Mfg.  Co.......   2 

Boston,   246  Summer. 

Bonestell  &  Co. 5 

San    Francisco,    118    First. 

Bridgeport  Brass  Company 4 

Bridgeport,  Conn. 

c 

Chicago  Fuse  Mfg.  Co 

Chicago,      1014    -   1020     W. 

Congress. 
New    York,    1    Hudson. 

Colonial   Electrical  Agency  Co 

San  Francisco,  576  Mis- 
sion. 

Crocker- Wheeler  Co 

San  Franci-co,  195-7  Fre- 
mont. 

D 

D.  &  W.  Fuse  Co 

Providence,  R.  I. 

Dearborn  Drug  &  Chem.  Works..  13 

Chicago,    Postal    Bldg. 
San    Francisco,    301    Front. 
Los  Angeles,  355  E  Second 

Duncan  Elec.  Mfg.  Co 5 

Lafayette,   Indiana. 

San    Francisco,    61   Second 

E 

Economy  Electric  Co.,  The 

Warren,  Ohio. 

Electric  Cntrlr  &  Mfg.  Co.,The.. 
New   York,   50   Church. 
Pittsburg,  515  Frick  Bldg. 
Chicago,    135    Adams. 
Birmingham,    827     Brown- 
Marx  Bldg. 

Electric  Goods  Mfg.  Co 

Boston,  Mass. 

San  Francisco,  165  Second. 


Electric  Storage  Battery  Co 

Philadelphia.   Pa. 
San   Francisco,  Monadnock 
Bldg. 


Fairbanks,  Morse  &  Co 

Cliicago.  481  Wabash  ave. 
San  Francisco,  158  First. 
Los  Angeles,   423  E.  Third. 

Farnsworth  Electrical  Works I 

San      Francisco,      132  - 138 
Second. 

Fort  Wayne  Electric  Works II 

Fort   Wayne.   Ind. 

San  Francisco,  604  Mission. 

Seattle   Colman   Bldg. 


General  Electric   Co 14 

Schenectady  N.   Y. 

San  Francisco,  Union  Trust 

Bldg. 
Los        Angeles,       124       W. 

Fourth. 
Seattle,   Colman    Bldg. 
Portland.   Worcester   Bldg. 
Atlanta,  Ga. 
Baltimore,   Md. 
Boston,    Mass. 
Buffalo,  N.  Y. 
Butte,   Mont. 
Charleston,   W.   Va. 
Charlotte,    N.    C. 
Chicago.    111. 
Cincinnati,  O. 
Cleveland,    O. 
Columbus,   O. 
Denver,  Colo. 
Detroit,   Mich. 
Indianapolis,   Ind. 
Kansas  City,  Mo. 
Minneapolis,    Minn. 
Nashville,   Tenn. 
New   Haven,    Conn. 
New   Orleans,   La. 
New  York,  N.  Y. 
Philadelphia,   Pa. 
Pittsburg,  Pa. 
Richmond,  Va. 
Salt    Lake    City,    Utah. 
St.    Louis.    Mo. 
Syracuse,  N.  Y. 
Spokane,   Wash. 

Goeriz,  O.  C.  &  Co 

San    Francisco,    916    Postal 
Tel.  Bldg. 

Gould  Storage  Battery  Co 16 

San     Francisco,     604    Mis- 
sion. 

H 

Habirshaw  Wire  Co 

New   York,    253   Broadway. 

Haramel  Oil  Burner  Company  .. 

Los  Angeles,   640  N.   Main. 

Hitchcock  Military  Academy 12 

<:yn  Rala.-I 

Holtzer-Cabot  Elec.  Co.,  The 

Boston  and  Chicago. 

San  Francisco,  612  Howard. 

Hughes  &  Co.,  E.  C 2 

San     Francisco,      147    -    151 
Minna. 

Hunt,  Mirk  6e  Co 

San  Francisco,  141  Second. 


Indiana  Rubber  &  Ins.  Wire  Co 16 

Jonesboro,  Indiana. 


Johns-Manville  Co..  H.  W 

New   York,   100   William. 
San     Francisco,     159     New 

Montgomery. 
Los  Angeles,  222-224  North 

Los  Angeles. 
Seattle,   576   First  Ave.  So. 


K 

Kellogg  Switchb'd  &  Supply  Co.. 
Chicago. 
San  Francisco.  88  First. 

Kelman  Electric  &  Mfg.  Co. 

Los  Angeles,  Cal. 

Klein  &  Sons,  Mathias 2 

Chicago,   Station   U-29. 


Locke  Insulator  Mfg.  Co 

Victor,  N.   Y. 

San  Francisco,  Monadnock 
Bldg. 

Los  Angeles,  Pacific  Elec- 
trical  Bldg. 

Seattle,   Colman   Bldg. 

M 

Machinery  &  Supply  Co 

San  Francisco,  Seventh  & 
Harrison. 

Moore,  Chas.C.  &  Co.  Elngineers.       3 

San    Francisco,    99    First. 
Los       Angeles,       American 

Bank   Bldg. 
Seattle,  Mutual   Life  Bldg. 
Portland.Wells-FargoBldg. 
Salt  Lake  City,  Atlas  BIk. 
New     York     City,     Fulton 

Bldg. 
Tucson,   Arizona. 

N 

New  York  Insl'td  Wire  Co 

New  York,   114   Liberty. 
San  Francisco,  770  Folsom. 
Seattle,  416  American  Bank 
Bldg. 

o 

Ohio  Brass  Co. 2 

Mansfield,   Ohio. 

San  Francisco,  Monadnock 
Bldg. 

Los  Angeles,  Pacific  Elec- 
tric   Bldg. 

Seattle,   Colman   Bldg. 

Okonite  Co 16 

New   York.   253   Broadway. 


Pacific  Gas  &  Elect.  Co.,  The...  13 
San    Francisco. 

Pacific  Meter  Co. 13 

San    Francisco.    311    Santa 
Marina    Bldg. 

Pacific  Tel.  &  Tel.  Co.,  The 

San  Francisco. 

Partrick  Carter  &  Wilkins  Co 

Philadelphia.  Twenty-sec- 
ond  and  Wood. 

Pelton  Water  Wheel  Co.,  The...  13 
San    Francisco,    2219    Har- 
rison. 

Pierson,  Roeding  6c  Co 4 

San  Francisco,  Monadnock 
Bldg. 

Los  Angeles,  Pacific  Elec- 
tric Bldg. 

Seattle,  Colman  Bldg. 

Portland  Wood  Pipe  Co 2 

Portland,  Ore. 


Schaw-Batcher  Co.  Pipe  Works.. 
Sacramento,    Cal.,    211    J. 
San  Francisco,  356  Market. 

Southern  Pacific  Co. 16 

S.Tn  Francisco,  Flood  Bldg. 

Sprague  Electric  Co. 5 

New     York     City,     527-631 

W.  Thirty-fourth. 
San  Francisco,  Atlas  Bldg. 
Seattle,   Colman    Bldg. 

Standard  Und.  Cable  Co 16 

San  Francisco,  First  Na- 
tional  Bank   Bldg. 

Los  Angeles,  Union  Trust 
Bldg. 

Sterling  Paint  Company, 

San   Francisco,   118   First. 


Technical  Book  Shop 11 1 

San  Francisco,  604  Mission. 

Thomas  and  Sons  Co.,  R 

New  York,  227  Fulton. 
East  Liverpool,  Ohio. 


Thompson  Co.,  The  Chas.  C 

Chicago,     545-549    Wabash 
ave. 

Tracy  Engineering  Co 

San  Francisco,  461  Market. 
Los  Angeles,  Central   Bldg. 


w 


Wagner  Electric  Mfg.  Co.. 

St.  Louis,  Mo. 


Western  Electric  Co 5 

San  Francisco,  680  Folsom. 
Oakland,  507  Sixteenth. 
Los  Angeles,  119  E.  Seventh 
Seattle,  1518  First  Ave.  So. 

Western  Wireless  Equipment  Co.. 
San  Francisco,  Grant  Bldg., 
Seventh  and  Market. 

Westinghouse.  Elec.  &  Mfg.  Co...   6 

Pittsburg,   Pa. 

Los  Angeles,  527  So.  Main. 

Denver,  429  Seventeenth. 

Seattle,  Central  Bldg. 

Salt  Lake  City.  212-214 
So.  W.  Temple. 

San  Francisco,  165  Second. 

Spokane,   Columbia   Bldg. 

Portland,   Couch   Bldg. 

Butte,  Lewisohn  Bldg. 

Canada,  Canadian  -  West- 
inghouse Co.,  Ltd.,  Ham- 
ilton, Ontario. 

Mexico.,  G.  &  O.,  Branlft  & 
Co.,  City  of  Mexico. 

Westinghouse  Machine  Co 

Pittsburg,   Pa. 

San  Francisco,  141  Second. 

Wetton  Elect'l.  Instrument  Co 3 

W^averly  Park,  N.  J. 
New   York,    114    Liberty. 
San    Francisco,    682    -    684 
Mission. 

Wabur,  G.  A... 5 

San  Francisco,  61  Second. 
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JORDAN  STEAM  STATION 


The  Utah  Light  &  Railway  Co.  supplies  jjracti- 
cally  all  of  the  electric  service  for  Salt  Lake  City, 
Utah,  and  during  its  growth  has  absorbed  a  large  pro- 
portion of  the  output  of  the  hydroelectric  power  gen- 
erating and  transmission  companies  which  utilize 
water  powers  in  the  mountain  region  surrounding 
Salt  Lake  City.  The  increase  of  the  business  and 
the  somewhat  restricted 
possibilities  of  the 
available  water  powers 
have  led  the  manage- 
ment of  this  company  to 
provide  a  steam  driven 
power  station,  primar- 
ily for  the  purpose  of 
acting  as  a  relay  to  the 
various  hydroelectric 
transmission  sj^stems. 
and  in  order  to  form  a 
nucleus  of  such  fur- 
ther steam  generating 
equipment  as  the  future 
may  require.  The  pres- 
ence of  poal  measures 
in  the  Wasatch  Moun- 
tains within  40  or  50 
miles  of  Salt  Lake  City 
by  rail  led  to  an  inves- 
tigation to  determine 
the  best  site  for  such  a 
plant,  and  at  this  stage 
of  the  proceedings 
W'estinghouse,  Church, 
Kerr  &  Co.  of  New 
York  were  retained  to 
act  as  engineers  and  re- 
port on  the  situation.  In  July,  1909,  after  cuiisiiiering 
the  advisability  of  producer  gas  as  well  as  steam,  and 
the  location  of  the  plant  at  the  coal  mine,  as  alterna- 
tives, they  reported  in  favor  of  a  steam  power  station 
to  be  located  (preferably  on  the  Jordan  River)  adja- 
cent to  Salt  Lake  City.  In  the  spring  of  1910  this  re- 
port was  acted  on,  and  the  engineers  were  authorized 
to  act  also  as  constructors,  and  to  proceed  with  the 


Powt-r  House  of  Utah  Li^jht  &  Railway  Conipan 


design  and  construction  of  the  new  power  station. 

Among  the  conditions  governing  the  design  of 
this  station  were  the  following: 

(a)  Operation  not  continuous  at  first,  but  as  a 
relay  to  the  system  ;  (b)  an  ample  supply  of  condensing 
water,  unsuitable,  however,  for  boiler  feed;  (c)  feed 
water  to  be  purchased  at  a  relatively  low  cost;  (d)  coal 

to  be  brought  from 
mines  already  devel- 
oped in  Wyoming  car- 
rying about  ll,700B.t.u. 
per  pound ;  (e)  power 
station  site  being  on 
property  owned  by  the 
company  and  having 
railroad  connection. 

The  fact  that  the  sta- 
tion is  intended  to  be 
a  relay  and  not  contin- 
uously operated,  im- 
plies a  very  low  load 
factor  which  called  for 
the  exercise  of  economy 
in  first  cost  of  construc- 
tion. Accordingly,  the 
building  as  well  as  the 
con  tained  equipment 
was  to  be  laid  out  as 
t<i  reduce  the  volume 
Ijer  unit  of  generating 
capacity  to  a  very  low 
figure.  The  cubic  con- 
tents of  the  building 
(which  includes  ample 
switchboard  room  for 
all  the  generating 
e(juipnient  it  can  contain)  is  56  cubic  feet  per  kilo- 
watt of  maximum  continuous  output. 

This  station  is  designed  on  the  so-called  "unit 
system,"  a  "unit"  comprising  a  self-sufficient  combi- 
nation of  boilers,  generating  units,  condensers,  and 
enclosed  building,  so  arranged  that  it  can  be  uniformly 
and  economically  duplicated,  and  when  so  duplicated, 
economically  operated  either  alone  or  in  parallel  with 


46 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.   XXVII— No.    3 


the  uther  .secliuii.s.  .\s  shown  in  the  plan,  the  boiler 
room,  which  is  cnniipletely  filled  with  six  600  h.p.  boil- 
ers, is  of  the  same  length  as  the  turbine  room  with 
its  single  10,000  k.v.a.  turbo-generator,  condenser  ami 
auxiliaries.  It  is  evident  that  future  needs  for  greater 
capacity  of  this  station  can  be  economically  met  Ijy 
adding  to  it  one  or  more  imits  of  equi])ment  and  en- 
closing building  of  the  same  size  as  this  first  one. 

The  power  station  building  is  of  Ijrick,  with  con- 
crete slab  floors  and  roof.  The  boiler  room  includes 
an  overload  coal  bunker.  This  ])orti()n  of  the  struc- 
ture is  of  skeleton  steel  construction  carrying  the 
greater  part  of  the  weight  on  columns.  The  turbine 
room  requires  no  steel  framing  other  than  that  needed 
for  the  roof  trusses,  floor  beams  and  crane  rails.  While 
no  money  was  spent  to  secure  architectural  etifect.  the 
design  is  well  proportioned  and  dignified  in  character. 


Boiler  Room 

The  foundation  of  this  station  rests  upon  a  pile 
concrete  mattress  composed  of  Oregon  fir  piles  v^6  ft. 
long,  spaced  2j.<  to  3  ft.  between  centers,  overlaid  with 
a  practically  uniform  thickness  of  3  ft.  of  concrete. 
The  condenser  intake  and  overflow  flumes,  where 
within  the  building  line,  are  formed  in  the  concrete 
foundation.  The  main  flumes  extend  from  the  ri\-er 
bank  just  outside  of  and  parallel  to  the  building  wall. 
being  so  placed  that  they  can  readily  be  extended  to 
accommodate  future  additions  to  the  station,  which 
will  be  served  as  in  the  present  case  by  branches  ex- 
tending from  the  main  flumes  into  the  power  station 
foundations. 

Steam  is  generated  in  six  600  h.p.  Stirling  boil- 
ers fitted  with  the  improved  Roney  stoker  operated 
by  natural  draft  which  is  supplied  by  a  single  stack. 
The  steam  pressure  is  200  lbs.  with  125  degrees  super- 
heat. The  arrangement  of  flues  and  stack  was  de- 
signed to  fit  in   with  the  gene-al   unit   system   which 


will  involve  the  building  of  an  additional  stack  for 
every  six  boilers  added  to  the  plant.  The  boilers  next 
the  turbine  room  are  provided  with  a  cross  flue  run- 
ning just  under  the  coal  bunker,  for  connecting  them 
with  the  stack.  By  means  of  a  system  of  skylights 
jjlaced  just  below  the  level  of  the  coal  bunker,  the  tir- 
ing alley  between  boilers  is  provided  with  far  better 
daylight  illumination  than  usual. 

The  load  conditions  at  this  plant  did  not  warrant 
ihe  installation  of  economizers.  The  stack  is  of  radial 
brick,  llj/<  ft.  in  diameter  and  225  ft.  high.  Commer- 
cial relationship  with  the  management  of  the  mines 
rendered  it  unnecessary  to  make  provision  for  storing 
coal  on  a  large  scale,  thus  simplifying  the  problem  of 
transferring  the  coal  from  the  railroad  cars  to  ihe 
stoker  hoppers.  The  cars  dump  into  a  track  hopper 
from  which  coal  is  carried  up  by  an  inclined  bucket 
elevator  to  the  top  of  the  boiler  house  at  one  end, 
where  it  discharges  onto  a  horizontal  belt  conveyor 
by  which  it  is  distributed  through  the  bunker  over  the 
boilers.  The  ashes  are  dumped  from  the  ash  pits  into 
side  dump  cars  which  run  on  an  industrial  railroad 
in  the  boiler  room  basement  and  are  elevated  by  a 
I)latform  lift  to  the  ground  level,  where  they  are  run 
out  to  dumj)  their  contents  as  filling  for  adjacent  land. 

The  main  turbo-generating  unit  is  of  10,000  k.v.a. 
maximum  continuous  capacity,  with  a  temperature 
rise  of  not  to  exceed  50  degrees  C.  The  machine  is 
of  the  Westinghouse-Parsons  semi-double  flow  type 
of  3600  r.p.m.,  and  generates  three-phase,  60  cycle 
current  at  a  potential  of  4400  volts. 

The  condensing  apparatus  is  of  the  mixing  t^pe, 
the  LeBlanc  condenser  being  furnished  by  the  West- 
inghouse  Machine  Company.  Although  it  has  usually 
been  the  practice,  where  feed  water  has  to  be  pur- 
chased, to  use  a  surface  condenser,  the  LeBlanc  type 
is  usually  able  to  show  a  vacuum  of  ^  in.  to  1  in.  better 
than  the  surface  type,  with  similar  water  temperatures 
except  where  an  unusual  expenditure  is  incurred  in 
maintaining  the  surface  condenser.  The  greater  effi- 
ciency due  to  a  greater  vacuum,  combined  with  the 
reduced  cost  of  maintenance,  more  than  offsets  the  in- 
creased cost  of  feed  water  that  has  usually  accom- 
panied the  older  forms  of  mixing  condensers. 

As  is  the  case  with  other  main  features  of  the 
])ower  house  equipment,  the  piping  is  of  distinctly 
nio(lern  design  and  construction.  Pipe  flanges  for  high 
])ressure  steam  are  welded  on,  and  cast  steel  fittings 
and  valve  bodies  are  used.  The  valve  seats,  discs  and 
spindles  are  of  Monel  metal.  Particular  attention  is 
also  given  to  providing  for  the  expansion  and  contrac- 
tion inevitable  with  high  pressure  steam  and  superheat 
lem|)eratures.  The  Holly  Gravity  Return  Sy.stem  is 
used  in  returning  condensation  in  the  main  steam  con- 
nections back  to  the  boilers. 

The  generators  are  fitted  with  the  usual  ventilat- 
ing ducts.  The  exciters  are  of  the  Westinghouse  tur- 
bine driven  type  of  100  kw.  capacity.  The  boiler  feed 
pumps  are  steam  driven,  of  the  compound  duplex  pres- 
sure pattern.  The  air  and  circulating  pumps  on  the 
I.cP.lanc  condenser  are  driven  by  a  small  steam  tur- 
bine. 

The  switchboard  apparatus  is  contained  in  a  cel- 
lular structure  of  the  type  now  so  common  in  high  ten- 
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sion  power  stations,  being  in  tliis  instance  built  of  solid 

concrete.  The  ring  type  of  bus  has  been  adopted  as 
offering  the  greatest  flexibility  in  switching  combina- 
tions of  generators  and  feeders,  with  the  least  nunibt-r 
of  switches  installed.  The  oil  switches  are  General 
Electric  type  H-3,  electrically  operated  from  a  bench 
board  of  the  usual  type. 

Progress  in  the  construction  ul  this  station  lias 
lieen  remarkably  rapid.  Active  construction  began 
about  August  IQ,  1910.  upon  the  arrival  of  the  first 
carload  of  piles,      jly   the  middle  of  October  the  piles 


Interior  View  ShowiuE  Generator 

were  all  in  and  the  concrete  wall  enclosing  the  base- 
ment was  well  along  towards  completion.  By  Novem- 
ber 10th  the  building  walls  were  nearly  finished  and 
the  stack  well  under  way.  P>y  the  middle  of  De- 
cember the  exterior  of  the  building  was  completed, 
the  windows  were  in  and  the  stack  was  fin- 
ished. Steam  was  raised  in  the  boilers  on  I'ebruary 
6,  1911,  the  turbine  was  turned  over  for  the  first  time 
on  February  15,  and  the  station  was  reported  ready 
to  permanently  carry  commercial  load  on  March  22, 
1911.  The  entire  work  of  design  and  construction  was 
executed  by  Westinghouse,  Church,  Kerr  &  Comjjany, 
under  the  direction  of  the  Utah  Light  &  Railway  Com- 
l)any  officials,  Mr.  O.  A.  Honnold,  electrical  engineer 
l)eing  in  charge  of  the  work  for  them. 


EROSION  OF  SLOPES  OF  CULEBRA  CUT  AT 

PANAMA. 

Arrangements  have  l)een  made  to  s<jw  various 
kinds  of  grass  seeds  on  the  slopes  of  Culebra  Cut, 
with  a  view  to  reducing  erosion.  The  seed  has  arrived 
and  will  be  planted  under  the  direction  of  Mr.  H.  Pit- 
tier,  a  botanist  from  the  Smithsonian  Institution. 

This  method  of  plant  growth  on  large  cuts  has 
proved  eminently  practical  in  various  American  en- 
gineering enterprises  in  the  prevention  of  erosion. 


CHARACTERISTICS  OF  TRANSMISSION  LINES 

In  a  paper  presented  at  the  Twcnty-eis^hth  .An- 
nual Convention  of  the  American  Institute  of  Electri- 
cal Engineers,  held  at  Chicago,  June  26-30,  1911,  Har- 
old Pender  and  H.  F.  Thomson  presented  an  ingeni- 
ous series  of  practical  solutions  of  the  mechanical  and 
electrical  characteristics  of  transmission  lines. 

We  publish  herewith  the  charts  submitted  in  this 
paper  and  will  take  illustrations  of  such  a  simple  nature 
in  the  way  of  their  application,  we  hope  they  may  be- 
come of  much  practical  service  with  minimum  effort 
em])loyed. 

Before  proceeding  further  it  will  be  of  value  to  note 
the  assumption  made  in  arriving  at  the  equations  from 
which  the  charts  were  plotted.  The  treatment  natur- 
ally falls  under  two  headings:  A — Mechanical  Char- 
acteristics ;  and  B — Electric  Characteristics. 

In  arriving  at  the  equations  for  the  mechanical 
characteristics  of  transmission  lines  the  discussion  was 
bmited  to  the  consideration  of  the  characteristics  of  a 
perfectly  flexible  wire  suspended  from  two  fi.xed  points 
of  support.  .Actual  wire  spans  closely  appro.xiniate  this 
condition,  ])articularly  when  the  successive  spans  arc 
all  of  the  same  length,  whether  the  supporting  insu- 
lators be  of  the  pin  or  of  the  suspension  type.  In  the 
case  of  successive  spans  of  unequal  length  the  change 
in  tension  in  the  various  spans,  due  to  the  variation 
of  temperature  and  the  mechanical  load  on  the  wire, 
will  not  be  the  same  in  each  span,  and  consequently 
such  changes  will  produce  a  resultant  force  on  the 
insulator,  causing  thereby  a  slight  deflection  of  the  top 
of  the  tower;  or  a  deflection  of  the  insulator  only,  if 
the  latter  is  of  the  suspension  type.  This  motion  of  the 
points  of  support  will  tend  to  etjualize  the  tensions  in 
the  various  spans. 

In  the  design  of  a  wire  span  two  problems  must  be 
solved:  1.  At  what  tension  (or  sag)  must  the  wire 
be  strung  in  order  that  the  tension  in  the  span  may  not 
exceed  a  definite  limit  under  the  worst  conditions  of 
temperature  and  of  mechanical  loading  (due  to  ice  and 
wind)  ;  and  2.  What  will  be  the  maximum  vertical 
sag  of  the  wire  for  a  given  \ariation  in  loading  and 
temperature?  The  factors  which  enter  into  these  two 
problems  are  the  following: 

1.  The  length  of  the  span. 

2.  The  material  of  the  wire. 

3.  The  size  of  the  wire. 

4.  The  co-efficient  of  linear  expansion  of  the 
wire.  For  copper  this  co-efficient  is'  9.6  X  10'^  and 
for  aluminum  12.8X10^,  the  temperature  in  each  case 
being  expressed  in  degrees  Fahreidieit. 

5.  The  modulus  of  elasticity  of  the  wire.  The 
modulus  of  elasticity  for  cojjper  or  aluminum  is  not 
strictly  a  constant,  but  may  be  assumed  as  such  as  a 
first  approximation.     For  copper  this  modulus  varies 

from  12X10*'  to  16X10''  ,  depending  upon  the  quality 
of  the  wire  and  upon  whether  the  wire  is  stranded  or 
solid.  The  former  figure  is  generally  used  for  stranded 
copper  wires.  For  aluminum  wire,  which  is  always 
stranded  wdien  used  for  transmission  lines,  the  modu- 
lus is  equal  to  9X10^  .  The  modulus  M  is  equal  to  the 
increase  of  tension  (AT)  in  pounds  per  square  inch 
required  to  produce  an  elongation  (^A.)  of  a  given 
length  of  wire  (A.)  divided  by  the  ratio  of  the  elonga- 
tion to  the  original  length,  i.  e. : 
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iiuini  external  load  occurs.  Here  attain  there  is  con- 
siderable difi'erence  of  opinion,  even  for  given  climatic 
conditions.  The  Joint  Committee  on  Overhead  Line 
Construction  recommends  the  assumption  of  a  mini- 
mum temperature  of — 20°  Fahrenheit  for  lines  situated 
in  the  northern  part  of  this  country.  For  cross  coun- 
try spans  the  assumption  of  a  higher  temperature 
would  seen!  more  reasonable,  in  view  of  the  fact  that 
sleet  seldom  exists  on  a  wire  wlu-ii  the  temperature  is 
may  be  subjected  due  to  the  collection  of  sleet  on  the      "'"ch  below  freezing. 

wire  and  the  pressure  of  the  wind  against  it.    This,  of  9.     The  temperature  at    which   the   wire   is   to  be 

course,  will  depend  upon  climatic  conditions,  but  even      strung.    As  an  average  stringing  temperature  70°  Fah- 
for  a  given  section  of  the  country,  there  is  considerable      rcnheit  is  a  reasonable  assumption. 


M=AT^-  =  X- 

6.  The  maximum  tension  in  pounds  per  square 
inch  to  which  the  wire  should  be  subjected.  This  max- 
imum allowable  tension  is  usually  taken  at  one-half  the 
ultimate  tensile  strength  of  the  wire,  alnnit  30.000  lb. 
per  sq.  in.  for  copper  and  13,000  lb.  |)er  s(|.  in.  for 
aluminum. 

7.  The  maximum  external  load  to  which  the  wire 
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difference  of  opinion  as  to  what  should  be  assumed  as 
a  reasonable  external  load.  The  Joint  Committee  on 
Overhead  Line  Construction  has  recently  recom- 
mended that  the  maximum  loading  for  high  tension 
crossings  be  taken  as  that  due  to  an  ice  coating  0.5  in. 
thick  all  around  the  wire  plus  a  wind  ])ressure  of  8  lb. 
per  sq,  ft.  of  the  projected  area  of  this  ice  cylinder.  To 
meet  this  requirement  on  a  long  span,  especially  with 
aluminum  wire,  would  require  a  relatively  large  sag, 
from  30  to  100  ft.,  depending  on  the  length  of  span 
and  size  of  wire.  This  would  require  a  prohibitive 
height  of  tower,  at  least  for  level  country  work.  For 
cross  country  spans  it  would,  therefore,  seem  advisable 
to  assume  a  less  heavy  loading,  particularly  as  an  ice 
coating  of  0.5  in.  and  a  wind  velocity  of  60  miles  per  hr. 
(corresponding  approximately  to  8  lb.  wind  pressure) 
will  seldom,  if  ever,  exist  simultaneously. 

8.     The  minimum  temperature  at  which  the  maxi- 


10.  The  maximum  temperature  to  which  the  wire 
may  be  subjected.  I^^or  lines  located  in  the  northern 
part  of  this  country  a  maximum  temperature  of  120° 
I'alirenheit  is  reasonable.  It  should  be  noted  tliat  the 
tLmi)erature  of  a  wire  exposed  to  the  sun  is  consider- 
ably higher  than  the  temperature  of  the  surrounding 
air. 

The  interrelation  of  these  \arious  (|uantities  in  the 
ca>e  of  a  wire  suspended  from  two  fixed  points  of  su|)- 
lioft  were  considered  in  detail. 

The  total  force  on  a  span  of  wire  under  any  condi- 
tion of  mechanical  loading  consists  in  general  of  three 
components :  1,  its  own  weight ;  2,  the  weight  of  the  ice 
coating;  and  3,  the  force  acting  on  it  due  to  wind  pres- 
sure. It  is  usual  to  assume  that  the  wind  pressure  is 
horizontal,  although  it  may  have  a  considerable  verti- 
cal component,  particularly  if  the  span  is  parallel  to  the 
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base  of  a  steep  hill.  The  other  two  components  of  the 
resultant  force  on  the  wire  are  vertical. 

For  convenience  we  will  let  K  equal  the  ratio  of 
total  force  on  the  wire  to  weight  of  wire  under  these 
same  conditions.  The  values  of  this  ratio  K  for  the 
various  sizes  of  wire  between  1,000,000  circular  mils 
and  No.  6  B.  &  S.  gauge  for  both  copper  and  aluminum, 
for  no  ice  and  for  ice  thicknesses  of  J4>  Y^  and  ^  in., 
and  for  wind  pressures  from  0  to  12  lb.  per  sq.  ft.,  are 
plotted  on  Chart  No.  L  On  this  chart  is  also  given 
a  short  table  showing  the  relation  between  indicated 
wind  velocity  and  pressure  per  sq.  ft.  The  latter  is 
deduced  from  the  formula  given  by  H.  W.  Buck  in  the 
Transactions  of  the  International  Electric  Congress, 
1904;  this  formula  is  that  the  wind  pressure  in  pounds 
per  sq.  ft.  of  ])rojected  area  of  a  round  cylinder  of 
diameter  di  produced  by  an  actual  wind  velocity  of  V 
miles  per  hour  is  0.00021  V  d.. 

In  the  discussion  the  wind  jiressure  is  assumed 
perpendicular  to  the  vertical  ])lane  through  the  two 
points  of  support  and  the  pressure  per  foot  of  wire  in 
the  direction  of  the  wind  will  be  assumed  constant  at 
all  points  irrespective  of  the  angle  between  the 
wire  and  the  direction  of  the  wind.  This  assumption 
is  not  strictly  realized  since  the  wire  near  the  points 
of  support  will  make  an  angle  of  less  than  90°  with 
the  direction  of  the  wind,  and  therefore  to  obtain  an 
exact  solution  the  wind  pressure  should  be  resolved 
into  its  two  components,  one  acting  in  the  direction  of, 
and  the  other  perpendicular  Id.  the  wind.  Since  tho 
angle  between  the  wire  and  the  direction  of  the 
wind  is  in  general  very  nearly  90°.  the  as- 
sumption that  the  wind  pressure  actually  exerted 
on  the  wire  is  equal  to  the  |)ressure  which  would 
be  exerted  were  the  wire  in  a  vertical  plane  normal  to 
the  wind  will  not  introduce  an  appreciable  error,  in 
comparison  with  the  variations  in  the  wind  pressure 
v.-hich  will  occur  due  to  the  actual  variation  in  wind 
velocity  at  different  parts  of  the  span. 

The  general  case  of  the  points  of  sup])ort  at  differ- 
ent elevations  is  also  considered,  and  the  wire  is  as- 
sumed to  lie  in  a  plane  through  the  two  points  of  sup- 
port parallel  to  the  direction  of  the  resultant  force. 
This  assumption  is  not  strictly  realized  when  there  ex- 
ists a  combination  of  wind  pressure  with  the  two 
points  of  support  at  dififerent  elevations,  but  is  strictly 
true  in  all  cases  when  the  points  of  support  are  at  the 
same  elevation,  and  in  the  former  case  gives  a  solution 
as  nearly  correct  as  can  be  obtained  without  an  elab- 
orate analysis. 

When  a  given  amount  of  electric  power  is  trans.- 
n)itted  over  a  transmission  line  to  a  substation  or  other 
receiver,  a  certain  amount  of  power  is  lost  in  the  line. 
There  is  in  general  a  difference  in  the  voltage  between 
wires  at  the  two  ends  of  the  line,  and  the  power  factor 
at  the  sending  and  receiving  ends  will  be  dififerent. 
The  power  loss,  voltage  loss,  and  change  in  power 
factor  in  general  depend  upon  the  following  factors : 

1.  The  amount  of  power  delivered. 

2.  The  voltage  at  which  the  power  is  delivered. 

3.  The  power  factor  at  the  receiving  end. 

4.  The  frequency  of  the  system. 

5.  The  kind  of  line — three-phase  or  single-phase. 

6.  The  length  of  the  line. 


7.  The  size  of  the  v/ires. 

8.  The  material  of  the  wires. 

9.  'i"hc  ten!])erature  of  the  wires. 

10.     The  arrangement   of  the   wires  on   the   poles; 
[particularly  their  distance  apart. 

The  interrelation  of  these  various  factors  will  be 
considered  in  detail. 

For  wires  of  the  size  ordinarily  used  in  practice 
and  for  an}-  frecpiency  up  to  60  cycles,  the  resistance 
of  a  solid  wire  per  unit  length  depends  solely  upon  the 
material  of  the  wire  and  its  cross  section.  A  stranded 
cable  has  a  slightly  greater  resistance  than  a  solid 
wire,  due  to  the  spiralling  of  the  individual  wires 
which  made  up  the  cable.  In  the  table  on  Chart  No.  3 
are  given  the  resistance  and  weight  per  mile  of  both 
copper  and  aluminum  for  the  varicnis  sizes  between  a 
\o.  16  and  1.000,000  circular  mils.  This  table  is  cal- 
culated for  a  temi)erature  of  20°  Centigrade  (=68" 
I'ahrenheit),  assuming  a  temperature  co-efficient  of 
0.42  per  cent  per  degree  of  Centigrade  ;  the  conductivity 
of  copper  is  taken  as  98  per  cent  and  the  conductivity 
<.f  aluminum  as  62  per  cent  of  Matthiessen's  Standard; 
and  the  resistance  and  the  weight  of  the  stranded  wires 
are  taken  one  per  cent  greater  than  for  solid  wire  ^of 
the  same  cross  section. 

The  reactance  of  a  wire  in  ohms  is  equal  to  2  tt  f  1, 
•,  10'\  where  f  is  the  frequency  and  I,  the  self-induc- 
tion in  millihenries.  The  self-induction  of  a  round 
solid  wire  of  radius  a  inches  when  the  return  wire  is 
jiarallel  to  it  and  al  a  distance  I)  inches  from  it 
( center  to  center)  is 
D 

T.:^n.7411   |o,o-,„_   ^0.0805  millihenries  per  mile. 
a 

This  formula  ai)])lies  also  when  the  return  circuit  con- 
sists of  two  wires  each  of  which  is  at  a  distance  D 
from  the  wire  in  cpiestion  ;  that  is,  the  above  formula 
gives  the  inductance  per  mile  of  each  wire  whether 
the  system  is  single-phase  or  three-phase,  provided  in 
the  latter  case  the  wires  are  arranged  symmetrically 
(i.  e.,  form  the  three  edges  of  an  equilateral  prism). 
The  inductance  of  a  stranded  wire  is  practically  equal 
to  that  of  a  solid  wire  of  the  same  cross  section  of  con- 
ducting material :  for  a  given  number  on  the  B.  &  S. 
gauge  or  for  a  given  area  in  circular  mils  the  inductance 
is  therefore  independent  of  whether  the  wire  is  solid 
or  stranded. 

The  value  of  the  inductance  ])er  mile  of  wire  for 
\  arious  sizes  of  wire  and  for  various  S])acings  is  given 
on  Chart  No.  3.  This  particular  form  of  chart  arises  from 
the   fact  that   the   inductance   depends   only   upon   the 

D 
r..tio  — :   consequently   all    combinations   of  sizes   and 
a 

spacings  for  which  this  ratio  is  constant  give  the  same 
value  of  the  inductance.  The  reactance  for  both  25 
and  60  cycles  is  also  given  on  Chart  No.  3. 

The  capacity  susceptance  of  a  wire  in  ohms  is 
equal  to  2  tt  f  CXlO"°,  where  f  is  the  frequency  and  C 
the  capacity  in  microfarads  of  the  wire  to  neutral;  the 
susceptance  of  a  wire  is  the  ratio  of  the  charging  cur- 
rent to  the  volts  to  neutral.  The  capacity  to  neutral 
of  a  round  wire  of  radius  a  inches  when  the  return  wire 
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ih  parallel  to  it  and  at  a  distance  I)  inclies  from  it  (cen- 
ter to  center)  is 


C  = 


0.03883 


D 


log,„- 


D 


provided  —  is  greater  than   12  and  the  distance  from 

a 
the  wire  to  all  other  conductors  is  large  compared  with 
D.  This  formula  applies  also  when  the  return  con- 
ductor consists  of  two  wires  each  of  which  is  at  a  dis" 
tance  D  from  the  wire  in  question.  That  is,  the  above 
formula  gives  the  capacity  per  mile  of  each  wire 
whether  the  system  is  single  phase  or  three  phase,  pro- 
vided the  wires  are  at  a  great  distance,  compared  with 
D.  from  all  other  conductors  (i.  e.,  overhead  lines)  and 
provided  that  in  the  case  of  a  three-phase  system  the 
wires  are  arranged  symmetrically  (i.  e.,  from  the  three 
:,dges  of  an  equilateral  prism).  The  capacity  of  a 
stranded  wire  is  greater  than  that  of  a  solid  wire,  since 
its  radius  is  greater.  The  above  formula  is  not  strictly 
applicable  to  a  stranded  wire  since  the  latter  is  not 
round,  but  as  a  first  apjiroximation  it  may  be  used. 

In  Chart  No.  3  is  given  the  capacity  of  the  \  arious 
sizes  of  wire  on  various  spacings.  In  calculating  the 
capacity  scale  the  diameter  of  the  wire  in  each  case  was 
taken  15  per  cent  greater  than  the  diameter  of  a  solid 
wire  of  the  same  cross  section  ;  the  ratio  of  the  diameter 
of  a  stranded  wire  to  a  solid  wire  is  approximately  1.1.^. 
The  proper  correction  to  c>l)tain  the  capacity  of  a  solid 
wire  is  indicated  on  the  chart.  The  chart  also  gives 
the  capacity  susceptance  at  25  and  60  cycles. 

The  leakage  current  between  wires  under  ordinary 
working  conditions  is  negligible.  The  leakage  need  be 
taken  into  account  only  in  the  case  the  voltage  is  suffi- 
ciently high  to  produce  the  so-called  "corona  effect." 
This  effect  appears  only  when  extra  high  voltages  are 
used  anci  the  wires  are  comparatively  small. 

The  equations  plotted  upon  the  charts  are  accu- 
rate in  case  the  length  of  the  line  does  not  exceed  100 
miles  when  the  frequency  is  60  cycles,  or  200  miles 
when  the  frequency  is  25  cycles. 

Example. 

Given  a  three-phase  transmission  line,  60  cvcles. 
No.  0000  B.  &  S.  wire,  6  ft,  apart,  100  miles  long,' volt- 
age at  receiving  end  of  line  60,000,  current  delivered 
100  amperes,  power  factor  of  receiving  circuit  0.95 
lagging.  The  modulus  of  elasticity  of  copper  used  is 
12X10°,  length  of  spans  between  towers  1500  ft.,  no 
wind  encountered,  thickness  of  ice  ^A  in.,  maximum 
allowable  tension  of  wire  30,000  lb.  per  sq.  in.,  mini- 
mum temperature  — 10°  Fahrenheit,  stringing  temper- 
ature 70°  Fahrenheit.  Determine  all  the  transmission 
characteristics  of  this  svstem. 

A.     Determination  of  Mechanical  Characteristics. 

By  referring  to  Chart  No.  1  under  column  headed 
copper  lA"  ice,  we  find  black  line  at  foot  of  chart  for  0 
wind  pressure.  Looking  vertically  upward  to  the  inter- 
section of  curve  marked  "0000,"  then  passing  horizon- 
tally to  the  right  of  chart,  we  read  1.99.  This  is  the 
ratio  of  the  total  force  upon  the  wire  under  these  condi- 


tions to  weight  of  wire.  Since  the  span  is  1500  ft.  in 
length  we  next  multiply  by  1.99  and  arrive  at  the  total 
force  upon  the  wire,  which  we  find  to  be  2980  lb.  Next 
we  determine  the  range  of  temperatures  our  span  will 
be  subjected  to,  which  in  this  case  is  seen  to  be  /O+IO, 
or  80°  in  all,  and  with  this  data  at  hand  we  proceed 
with  five  simple  operations  on  Chart  No.  2,  as  follows: 

1.  On  the  straight  edge  of  a  strip  of  paper 
mark  a  reference  point  A. 

2.  Place  the  edge  of  this  strip  along  the  tem- 
perature scale  which  is  to  be  found  in  the  lower 
left-hand  corner  of  Chart  No.  2  and  lay  off  above  A 
the  point  (B)  at  a  distance  t-t»  from  A.  In  our 
illustration  t-to  is  equal  to  80°  and  copper  is  the 
material  used,  hence  employ  the  copper  tempera- 
ture scale. 

3.  With  A  and  15  marked  thus  on  the  straight 
edge  of  paper,  then  place  the  strip  along  the  or- 
dinate erected  at  To  on  the  tension  scale,  and 
make  the  point  A  coincide  with  the  curve  marked 
with  the  number  equal  to  Kd.  In  other  words, 
since  we  found  Kol  to  be  2980  lb.  in  our  illustration 
and  since  To  is  assumed  at  30,000  lb.  in  our  example, 
we  place  our  strip  upon  the  vertical  line  emanating 
from  30  on  the  cop]>er  scale  at  the  lowest  diagonal 
line  on  Chart  No.  2,  being  careful  to  make  our 
()oint  .A  coincide  as  nearly  as  possible  with  the 
curve  2980  or  very  nearly  upon  curve  3000. 

4.  Mark  on  the  strip  the  point  (C)  at  which 
the  hea\y  straight  line  marked  with  the  \aluc  of 
the  modulus  .M  crosses  the  edge  of  the  strip.  In 
out  illustration  the  modulus  of  elasticity  was  as- 
sumed to  be  M=12X10°. 

5.  Slide  the  strip  toward  the  left,  keeping  the 
point  C  on  the  modulus  line  until  the  point  B  co- 
incides with  the  curve  marked  with  the  number 
equal  to  1  or  the  length  of  span,  which  is  1500  ft.  in 
our  illustration.  The  abscissa  of  the  corresponding 
point  on  this  curve  gives  the  tension  T  and  the 
ordinate  of  this  point  the  percent  deflection  p;  the 

Pl 

deflection  in  feet  is  then  D  = We  find  that 

100. 

the  operation  thus  described  leads  us  vertically 
above  point  marked  15.6  or  stringing  tension  of 
our  wire  is  15.600  lb.,  and  following  diagonal  line  to 
left  we  read  4.62  per  cent  deflection  for  (p).  Thus 
the  deflection  of  our  span  of  wire  of  1500  ft.  is 
found  to  be  69.4  ft. 

B.     Electric  Characteristics. 
Having  given  to  us  the  terminal  voltage  current, 
and  power  factor,  and  other  data  as  listed  in  our  exam- 
jile,  we  proceed  with  Chart  No.  3  as  follows : 

Since  our  power  factor  is  0.95  lagging,  and  remem- 
bering that  the  power  factor  is  the  cosine  of  the  angle 
of  lag  or  lead,  we  consult  first  the  lower  scales  headed 
Trigonometric  Functions  and  opposite  point  on  cosine 
scale  numbered  0.95  we  read  0.328  on  the  tangent  scale 
and  18.°2  on  the  angle  scale.  Hence  the  tangent  of  the 
angle  of  lag  is  0.328  and  the  angle  itself  is  18°2. 

The  resistance  of  No.  0000  copper  wire  per  mile 
of  transmission  is  easily  taken  from  the  table  of  resist- 
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ances  on  (Iiart  Nc.  3  and  is  fonnd  to  l)f  0.267  ohms  per 
niile. 

To  determine  the  indnctanee,  capacity,  reactance, 
or  siiscei)tance  for  any  size  wire  on  any  spacing,  find 
the  intersection  of  the  diagonal  line  marked  with  the 
given  size  of  wire  with  the  horizontal  line  marked 
with  the  given  number  of  feet  between  centers,  and 
read  vertically  above  this  point  on  the  proper  scale. 
Thus  since  our  wire  is  No.  0000  at  a  distance  of  6  feet 
from  its  return  wire  we  easily  find  the  inductance  is 
1.930  millihenries  per  mile;  the  capacity  0.01595  micro- 
farads per  mile ;  the  reactance  at  60  cycles  0.727  ohms 
per  mile:  the  susceptance  at  60  cycles  6.03  micronihs 
jjer  mile,  or  6.03X10"*  mhs.  per  mile.   Since  the  equiva- 


lent impedance  (Z)  of  receiver  per  mile  of  line— ■    .- 

f(  r  three-phase  line,  we  have  Z  =  3.46  in  our  illustra- 
tion. Since  the  tangent  of  the  angle  whose  cosine  rep- 
resents the  line-])Ovver  factor  is  the  reactance,  divided 
by  the  resistance  per  mile  of  each  wire,  we  have  in  our 
illustration  2.62  as  the  tangent  of  this  angle,  which  rep- 
resents an  angle  of  69.°8,  the  cosine  of  which  is  0.344 
Since  the  tangent  in  this  case  is  greater  than  1,  it  is 
well  to  reverse  the  process  and  divide  resistance  by  re- 
actance, obtaining  0.367.  Looking  at  the  cotangent 
scale  of  Trigonometric  hunctions  ]ilotted  nn  Chart  No. 
3  we  find  similarh-  60.°X  as  our  angle  and  0.344  as  its 
cosine. 

()ur  probleni  now  dixide^  itself  according  as  tt^ 
whether  we  shall  neglect  capacity  effect  or  take  it  into 
consideration. 

Regulation,  Power  Loss  and  Power  Factor. 

Let  I  =  length  of  each  wire  in  miles. 

E  =  volts  between  \\  ires  at  receiving  end. 
I  =  amperes  ]>er  wire  delivered  to  receiver, 
k  ==  power-factor  or  receiver  as  a  decimal  frac- 
tion. 

<t>=  cos'  k  '-=  power   factor   angle  of  receiver 
fpo^itive  for  lagging  current). 

Z  =  equivalent  impedance  of  receiver  per  mile 

of  line. 


V3I  I 


for  three-phase  line, 
gle-phase  line. 


2  11 


forsin- 


r  ^  resistance  per  mile  of  each  wire  in  ohms 
(see  Line  Constant  Chart). 

X  =  reactance  ])er  mile  of  each  wire  in  ohms 
(see  Line  Constant  Chart). 

X  r 

e  =  tan'  —  =  cot '  —  (see  scale  for  Trigonom- 
r  X         etric  Functions). 

b  =  capacity  susceptance  per  mile  of  each  wire 
in  ohms  (see  Line  Constant  Chart). 
To  find  q  =  power  loss  as  a  percentage  of  pow'er  deliv- 
ered. 


p  =  \-olt^ 
k»  =  power-factor  of  sending  end  of  line. 


ost  in  line  as  a  percentage  of  volts 
delivered. 


A.     Capacity  Neglected. 

l(X)r       100X0.267 

= -8.13% 

z  k       3.46X0.95 


m    our    Illus- 


tration 


lOOr 


100  X  0.267 


d  = 


Z  cos  e     3.46  X  0.344 


:22.4% 


and  the  difference  betwen  the  line  power-factor  angle 
and  the  load  ])ower- factor  angle  is  the  difference  be- 
tween 69.-8  and  18.°2,  or  5L°6.  Finally  p  or  volts  lost 
in  line  as  a  percentage  of  volts  delivered  is  found  from 
Chart  No.  4.  It  is  the  ordinate  of  the  point  which  is  on 
the  curve  marked  with  the  number  equal  to  the  numer 
ical  value  of  the  difference  of  the  angles  or  51.6  in  this 
case,  and  which  has  the  abscissa  equal  to  22.4,  or  d. 
as  given  above.  Rv  referring  to  the  chart  we  find 
P  =  15.4%. 

3.  Hence  the  power-factor  K»  of  the  sending  end 
of  the  line  is  found  by  simple  substitution  in  the 
equation 


100  +  q 


100 -f  8.13 


k«  = 


X  0.95  =89.0%.' 


100 -fp  100  +  15.4 

B.     Line  Capacity  Taken  Into  Account. 

1.  Calculate  q  and  ]>  as  alxnc.  neglecting  capacity. 
We  ha\  e  already  found  these  values  to  be  q  -=  8.13% 
and  ])=  \5A('/f  .  Then  true  per  cent  jjftwcr  loss  is 
<l'  =  q  —  100  brf  tan  <j> 

=  8.13  — (100X6.03  X  10^'  X  0.267  X  (lOO)^  X  0.328) 
=  8.13  — 0.53  =  7.60  <^;. 

2.  To  find  the  true  ]jer  cent  drop  p'  measure  down 
from  the  point  corresponding  to  p  on  the  ordinate  scale 
r.  distance  ecpial  to  b  1"  measured  on  the  "capacity"  cor- 
rection scale,  bf  =  6.03  X  lO'"  X  (100)  '  =  0.0603.  In 
l>erforming  this  operation  we  find  p'=12.7^Ji,  which 
is  then  the  true  per  cent  \oltage  drop. 

3.  To  find  the  current  at  sending  end  of  line  calcu- 
late the  quantity  d'  =  100  b  z  1' 

=  100  X  3.46  X  0.0603  =  20.9%. 
Then  find  on  the  curve  marked  with  the  number  equal 
to  90°  +  <f>  or  in  our  case  108.2,  the  point  which  has  the 
abscissa  d',  and  measure  vertically  downward  from  this 
jioint  a  distance  equal  to  b  1"  on  the  "Capacity  Correc- 
tion Scale."  In  other  words,  measure  down  a  distance 
equal  to  0.0603  on  this  scale.  The  resultant  ordinate  Pj 
i>  the  per  cent  excess  of  the  current  of  the  sending  end 
L  over  the  recei\er  current  and  in  our  case  is  equal  to 
— 7.9%.     Hence  the  sending  current  is 

100+ Pi 
Io= T 


100 


100—7.9 


or  I«  = 


100 


X  100  =  92.1  amperes. 


K^= 


4.     The  power-factor  at  the  sending  end  is 
100(100+q')K    _  100(100+7.60)X0.95 


'(100+p,)(100+p') 


92.1X113.6 


97.7%. 
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TRANSMISSION   SYSTEM   OF  THE  GREAT 
FALLS  POWER  COMPANY. 

Hv  i\i.  hibc;i:n. 
'J'lic  Great  I'alls  Power  Company  i^  at  pre.seni 
operating  a  total  of  282  miles  of  transmission  line  at 
100,000  volts.  'J"he  principal  transmission  is  from 
c;reat  l-'alls  to  jlutte,  Montana,  a  distance  of  130  miles. 
( )ver  this  distance  two  separate,  single-circnit,  tower 
lines  are  used,  a  single  line  being  extended  from  liutte 
to  .\naconda,  a  distance  of  22  miles. 

All  transformers  connected  to  the  system  are  iklta 
connected,  this  form  of  connection  being  very  satis- 
factory in  every  way. 

Above  the  transmission  wires  are  located  two 
ground  wires  consisting  of  ^-in.  seven-wire,  Siemens 
Martin  steel  strand,  galvanized.  These  ground  wires 
are  clamped  to  the  steel  towers  and  are  thus  grounded 
at  every  tower  through  the  tower  legs.  The  tower 
legs  extend  six  feet  into  the  earth,  and  terminate  in 
flat  steel  feet,  which  act  as  ground  plates.  No  addi- 
tional ground  is  provided. 

The  standard  span  for  level  country  is  600  ft.  In 
hilly  country,  however,  there  is  no  regularity  in  the 
length  of  the  spans,  and  spans  of  from  1000  to  2000  ft. 
are  common,  no  special  construction  being  employed 
except  to  side  guy  the  towers.  The  conductors  are 
spaced  10  ft.  4  in.,  and  all  three  conductors  lie  in  a 
horizontal  plane  with  no  transpositions  whatever.  The 
conductor  is  No.  0  L>.  &  S.  gauge,  six-wire,  hard  drawn 
copper  strand  with  hemp  center.  The  normal  clear- 
ance of  wires  from  the  earth  is  29  ft. 

The  longest  span  in  the  line  is  3034  ft.,  and  occurs 
at  the  crossing  of  the  Missouri  River.  In  this  span 
^-in.,  Siemens  Martin  steel  strand  is  substituted  for 
the  copper  conductors,  and  a  spacing  of  20  ft.  between 
wires  is  employed,  two  conductors  only  being  sup- 
ported by  each  tower.  Standard  towers  and  insulators 
were  used,  the  insulators   being  doubled. 

During  the  summer  severe  lightning  storms  are 
frequent  in  the  vicinity  of  the  line,  and  several  of  these 
have  occurred  since  the  line  was  put  in  commission  at 
100.000  volts  but  as  yet  no  shut-downs  have  been  occa- 
sioned by  lightning  and  only  mild  discharges  have 
taken  place  over  the  lightning  arresters.  It  is  believed 
that  the  overhead  ground  wires  are  largely  responsible 
for  this  immunity  from  lightning. 

The  charging  current  of  130  nnles  of  single  line  at 
60  cycles  an<i  100,000  volts  at  the  generating  end  is 
39  amperes  per  wire  or  0.3  ampere  jjcr  mile.  This  cur- 
rent was  measured  directly  with  a  high  voltage  am- 
meter, and  checks  closely  with  the  calculate<l  charg- 
ing current. 

The  insulators  used  are  of  the  suspension  type 
and  consist  of  six  units.  10  in.  in  diameter,  with  the 
under  side  of  each  unit  corrugated.  The  caps  and 
pins  are  cemented  to  the  i)orcelain  wiili  rortland  ce- 
ment. The  insulators  have  an  ultimate  strength  of 
approximately  10,000  lb.  and  will  flash  over  wet  at 
somewhat  over  300.000  -olts.  I'p  to  the  present  time 
there  has  not  been  a  single  insulator  failure,  either 
mechanical  or  electrical. 


'Paper  presented  at  the  2Stli  .Annual  Convention  ot  the 
American  Institute  of  Electrical  Engineers.  Chicago,  II!.,  June 
26-30,    1911. 


It  is  true  that  shortly  after  the  line  was  erected 
an  insulator  was  shot  in  two  l)y  a  high  powered  rifle, 
the  bullet  cutting  a  deep  groo\e  in  the  forged  steel 
l)in,  cutting  in  two  the  clevis  ears  and  destroying 
the  porcelain  of  one  unit.  This,  howexer,  conld  liardl\- 
be  classed  as  a  failure. 

No  difficulty  has  been  experienced  with  the  insu- 
lators swinging  in  the  wind.  With  a  60-niile  wind 
blowing  at  right  angles  to  the  line  it  is  believed  that  the 
insulators  will  swing  side-ways  and  stand  at  an  angle 
of  approximately  40  deg.  with  the  vertical.  The  maxi- 
mum deflection  observed  so  far,  however,  has  not  been 
over  30  deg.  A  considerable  deflection  has  been 
noticed  in  insulators  which  are  located  between  a  long 
span  and  a  short  span  due  to  changes  in  temperature. 
The  tension  in  a  short  span  varies  more  with  changes 
in  temperature  than  does  the  tension  in  a  long  span, 
consequently  during  cold  weather  the  insulators  deflect 
along  the  line  toward  the  short  span  while  in  hot 
weather  the  deflection  is  in  the  opposite  direction. 
This  action  deserves  considerable  attention,  and  to  ac- 
commodate the  different  positions  of  the  insulator 
at  different  times  of  the  year  a  wire  clamp  should  be 
employed  with  a  long  bearing  surface  on  the  wire  and 
a  relatively  short  distance  between  the  wire  and  the 
hinged  point  which  supports  the  clamp.  This  form 
of  clamp  is  desirable  to  prevent  a  sharp  bend  in  the 
wire  when  the  insulator  stands  at  either  extreme  of  its 
swing. 

The  line  is  controlled  at  each  end  by  100,000-volt 
oil  switches,  solenoid  operated,  having  a  double  ver- 
tical break.  The  switches  are  top  connected  through 
oil  filled  bushings.  These  switches  have  been  entirely 
satisfactory  and  have  readily  broken  the  short  circuit 
current  supplied  by  the  21,000  kilowatt  plant  feeding 
the  lines.  To  sectionalize  the  line  out-door,  double  air 
break  switches  are  used  of  the  three-pole,  revolving 
arm  type.  The  switch  blades  and  jaws  are  mounted 
upon  pedestal  insulators  made  up  of  six  insulator  units 
in  series  very  similar  to  the  regular  suspension  insu- 
lators except  that  the  cap  of  one  unit  is  extended  up- 
ward to  form  the  pin  of  the  next,  thus  making  the  in- 
sulators as  a  whole  rigid.  These  switches  have  not  as 
vet  been  used  to  break  any  charging  current  but  from 
the  standpoint  of  good  insulation  t>nd  mechanical 
strength  and  ease  of  operation,  they  have  been  very 
satisfactory. 

The  charging  current  of  the  line  i.s  at  i)resent  en- 
tirely supplied  by  the  main  generating  plant,  which 
has  a  total  capacity  of  21,000  kw.,  divided  into  six  gen- 
erating units  of  3500  kw.  each. 

The  output  of  two  generating  units  is  utilized  near 
the  generating  plant,  conseciuently  there  are  at  present 
installed  only  four  banks  of  100,obO-v..lt  step-up  trans- 
formers, each  bank  having  a  capacity  of  3,600  kw.  The 
charging  current  one  line  is  well  above  the  normal 
rated  capacitv  of  one  generating  unit.  It  has  been 
found,  how^ever,  that  one  generating  unit  and  bank 
,,f  transformers  can  readily  supply  the  charging  cur- 
rent of  one  line  for  a  short  time. 

The  plant  is  now  fully  loaded  with  an  induction 
motor  load  and  the  lagging  current  taken  by  the  in- 
duction motors  so  nearly  balances  the  charging  cur- 
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rent  of  the  line  tliat  llie  power  factor  at  the  generating 
plant  averages  99  per  cent. 

There  are  installed  in  Butte  three  1200-li.p.  syn- 
chronous motors  direct  connected  to  air  compressors. 
These  are  not  yet  connected  to  the  line  but  will  be 
in  a  short  time,  and  it  is  expected  that  they  will  aid 
slightly  in  regulating  the  voltage  at  liutte. 

The  100,000-volt  oi-tlets  at  the  Rainbow  Plant  and 
at  the  Butte  substation,  as  well  as  the  switching  station 
at  the  middle  of  the  line,  are  through  the  roofs  of 
the  buildings.  Oil  filled  porcelain  bushings  are  used.- 
and  these  have  proved  entirely  satisfactory.  All  trans- 
former bushings  and  switch  bushings  are  oil  filled  and 
as  yet  have  caused  no  trouble. 

Electrolytic  lightning  arresters  are  used  at  both 
ends  of  the  line  and  in  the  middle,  the  latter  being 
installed  in  the  switching  station.  These  arresters 
have  discharged  during  lightning  storms,  and  usually 
discharge  when  any  high  tension   switching  is  done. 

The  oiiginal  pedestal  insulators  upon  which  the 
horn  gaps  for  these  arresters  were  mounted  proved 
weak  mechanically.  Two  insulators  broke  off  at  the 
bottom  connection  without  apparent  cause.  These  have 
since  been  replaced  with  the  type  of  insulator  used  on 
the  line-sectonalizing  switches  and  no  further  trouble 
has  been   experienced. 

The  line  has  successfully  withstood  winds  esti- 
mated at  60  miles  per  hour,  and  has  been  through  one 
sleet  storm  where  sleet  formed  on  the  wires  "to  a 
diameter  of  six  inches,"  as  reported  by  one  patrolman. 
This,  however,  was  doubtless  an  exaggeration. 

When  the  line  was  first  put  in  commission  corona 
was  plainly  visible  on  every  live  part  of  the  system. 
The  corona  gradually  became  less  until  after  about 
three  weeks  no  corona  at  all  was  visible  except  in  a 
few  places  in  the  stations,  such  as  the  points  of  switch 
blades  and  other  sharp  projections.  It  is  believed  that 
this  corona  formed  on  small  points  or  other  rough- 
nesses caused  by  the  rough  handling  of  the  wire  and 
that  these  have  gradually  worn  ofif  or  burned  off. 

A  private  telephone  line  parallels  the  transmission 
line  from  Great  Falls  to  Butte.  This  line  is  erected  on 
wooden  poles  and  runs  ni'dway  between  the  two  tower 
lines  at  a  distance  of  30  ft.  from  each.  There  was  con- 
siderable static  and  much  noise  on  this  line  when  first 
put  into  operation.  Reactance  coils  bridged  across 
the  line  with  their  middle  points  grounded  were  in- 
stalled at  each  end  of  the  line  and  in  the  middle,  and 
these  reduced  the  induced  voltage  to  about  50  volts 
between  wires  and  ground,  and  did  away  almost  alto- 
gether with  the  noise.  The  line  now  gives  excellent 
service,  and  is  easier  to  talk  over  than  the  lines  of  the 
Bell  Company. 

At  no  load  there  is  a  rise  in  voltage  on  the  line  of 
3.5  per  cent.  With  a  load  of  15,000  kw.  at  85  per  cent 
power  factor  on  the  two  lines  the  drop  in  voltage  is 
7  per  cent.  With  all  this  load  on  one  line  the  drop 
in  voltage  is  17.5  per  cent.  Taps  are  provided  on  the 
high-tension  winding  of  the  step-up  and  step-down 
transformers,  and  the  step-down  transformers  are  con- 
nected on  a  10  per  cent  lower  tap  than  are  the  step-up 
transformers  thus  compensating  for  a  drop  of  10  per 
cent.  When  it  is  necessary  to  carry  the  full  load  on 
one  line  the  generating  plant  raises  its  voltage  10.5  per 


cent  to  take  care  of  the  additional  drop. 

The  switching  station,  which  has  been  referred  to, 
will  provide  a  cross-over  in  the  middle  of  the  line  so 
that  it  will  be  necessary  to  cut  out  only  half  of  one 
line  in  case  of  accident.  This  will  considerably  im- 
prove the  regulation  of  the  line  as  a  whole. 

The  towers  have  four  legs  and  a  single  horizontal 
cross  arm.  The  wires  are  supported  at  the  two  ends 
and  in  the  middle  of  the  cross  arm  and  hang  40  ft. 
from  the  ground  at  the  tower.  The  cross  arm  is  sup- 
ported at  two  points,  each  midway  between  the  mid- 
dle wire  and  the  outside  wire.  The  two  ground  wires 
are  supported  above  the  cross  arm  near  its  points 
of  support. 

The  tower  is  composed  entirely  of  angles  and  flats, 
all  connections  being  by  means  of  bolts.  The  cross 
arm  is  made  of  two  4-in.  channels  placed  back  to  back 
and  separated  in  the  middle.  The  tower  is  erected  on 
four  angle  iron  stubs  set  six  feet  in  the  ground,  the 
bottoms  of  these  stubs  terminating  in  flat  feet  made  of 
short  pieces  of  channel  section  having  an  area  of  144 
sq.  in.  each.     All  parts  of  the  tower  are  galvanized. 

The  system  has  been  operating  at  100,000  volts  for 
six  months  and  nothing  has  developed  as  yet  to  iadi- 
cate  that  the  operation  of  a  100,000-volt  system  is  any 
more  difficult  than  the  operation  of  a  50,000-volt  sys- 
tem. On  the  other  hand,  it  is  believed  that  the  extra 
high  insulation  provided  for  this  voltage  prevents  many 
break  downs,  due  to  lightning  and  surges,  which  would 
nccur  on  a  system  operating  at  50,000  or  60,000  volts 
with  insulators  designed  for  a  factor  of  safety  of  two 
or  three,  as  is  common  with  such  systems. 

After  all,  the  normal  voltage  of  a  long  transmis- 
sion system  has  little  to  do  with  the  voltage  which 
must  be  insulated  against.  It  is  the  abnormal  voltages, 
caused  by  lightning,  switching  and  accidental  grounds, 
which  really  test  the  insulation  of  a  system  such  as  this. 


CHINESE  IRRIGATION  PUMPS. 

Machines  for  raising  water  for  irrigating  purposes 
are  constructed  entirely  of  wood,  long  chains  of  paddles 
running  from  the  stream  to  a  wooden  shaft  whose 
wooden  cogs  fit  into  others  on  a  wooden  wheel  on 
shore.  This  wheel  is  turned  by  a  water  bulTalo,  which 
blindfolded  to  prevent  dizziness,  plods  in  slow  circles, 
sujjplying  the  power  that  brings  the  needed  current  to 
the  level  of  the  fields.  This  machine  and  the  buffalo 
are  the  most  important  possessions  of  the  farmer  in 
China;  the  latter  has  probably  been  bred  on  the  prem- 
ises and  the  former  constructed  by  the  village  machin- 
ist at  small  cost,  so  that  little  coin  value  is  represented. 

On  farms  too  small  for  the  buffalo  and  wheel  it  is 
usual  to  see  two  men  with  a  scoop  of  closely  woven 
!)amboo,  swung  between  them  on  a  rope  of  the  same 
material,  keep  a  stream  of  water  moving  from  one 
U  \  el  to  another  for  10  minutes  at  a  time,  resuming  oper- 
ations after  a  short  rest  of  about  5  minutes.  It  is  said 
that  these  men  raise  not  less  than  1500  gallons  of  water 
per  hour. 

Besides  turning  the  irrigator,  the  buffalo  also  turns 
the  stone  to  grind  rice  into  flour,  pulls  the  plow,  and,  if 
female,  supplies  milk  to  the  family.  This  animal  is 
both  horse  and  cow  to  the  local  farm. 
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SOME  UNEXPLORED  FIELDS  IN  ELECTRICAL 
ENGINEERING.' 

BY    DR.   C.    P.    STEINMETZ. 

In  discussing  the  subject  of  the  unexplored  fields 
of  electrical  engineering,  we  must  consider  as  belong- 
ing to  the  realm  of  the  electrical  engineer,  all  those 
phenomena  of  electricity  that  are  of  importance  to 
man ;  those  which  are  beneficial  and  useful,  and  util- 
ized in  doing  the  work  of  the  world,  and  also  those  phe- 
nomena which  are  harmful  and  destructive,  and  there- 
fore to  be  guarded  against. 

In  some  fields  of  electrical  engineering  or  of  elec- 
trical science  we  might  almost  say  that  we  know  less 
now  than  we  knew,  or  rather  believed  we  knew,  a 
quarter  of  a  century  ago.  There  are  things  which  had 
been  investigated  a  quarter  of  a  century  ago  and  which 
were  explained  in  a  satisfactory  manner  to  our  lim- 
ited knowledge  in  the  early  days,  but  this  explanation 
does  not  seem  satisfactory  now  with  our  greater 
knowledge. 

A  curious  example  we  might  cite  from  the  text- 
books on  natural  history,  for  instance.  There  are  sup- 
posed to  be  some  fishes  which  arc  capable  of  giving 
electric  shocks.  There  are  some  species  of  gymnotus 
in  the  South  American  mud  creeks  capable  of  impart- 
ing electric  shocks,  which  have  been  described  a  num- 
ber of  times,  fishes  which  have  an  organ  which  gener- 
ates electricity.  It  has  been  described  as  being  con- 
stituted like  a  Volta-pile,  of  a  numl^er  of  successive 
cells.  That  theory  was  quite  acceptable  twenty-five 
)  ears  ago,  but  is  not  satisfactory  now.  To  give  a  severe 
shock  would  require  about  500  to  1000  volts,  and  it  is 
not  intelligible  how  such  voltage  could  be  generated 
in  the  conducting  animal  tissue  without  being  short 
circuited.  Furthermore,  the  fish  is  immersed  in  water, 
which  is  a  fair  conductor,  especially  sea  water,  and  500 
volts  or  more  would  produce  hundreds  of  amperes  in 
the  surrounding  water,  representing  hundreds  of  kilo- 
watts, and  it  is  not  intelligible  how  such  a  large  power 
could  be  generated  even  momentarily.  Thus  here  we 
have  a  mystery,  because,  after  all,  the  descrijitions 
have  been  so  concise  that  it  is  difficult  to  doubt  that 
there  are  fishes  which  can  give  electric  shocks.  Just 
why  that  phenomena  has  not  been  investigated  by  elec- 
trical engineers,  we  do  not  know,  especially  when  con- 
sidering that  one  of  the  electric  fishes,  raja  torpedo, 
lives  in  the  Mediterranean  and  is  frequently  caught 
on  the  Italian  shores,  as  claimed,  thus  is  witiiin  easy 
reach  of  engineers. 

But  we  do  not  need  to  go  so  far  from  home  ;  right 
at  hand  we  have  some  of  the  most  important  uninves- 
tigated phenomena  of  electricity.  The  thunder.-torm, 
the  lightning,  and  so  forth.  In  the  early  days  light- 
ning was  explained  as  the  discharge  of  the  clouds.  The 
clouds  are  positively  charged,  and  the  ground  is  nega- 
tively charged,  and  the  spark  jumps  from  the  cloud  to 
the  ground.  Speculations  were  made  as  to  how  the 
clouds  became  charged,  and  as  then  the  only  method 
of  producing  electricity  was  by  friction,  it  was  said 
it  might  be  the  friction  of  the  vapor  through  the  air, 
or  the  rain  drops  through  the  air,  or  some  other  form  of 

'Abstract  of  paper  presented  at  the  joint  meeting  of  tbe 
Electrical  Section  of  the  Franklin  Institute,  Philadelphia,  and 
the  Philadelphia  Section  of  the  American  Institute  of  Electrical 
Engineers,  and  printed  in  the  June  number  of  the  Journal  of 
the   Franklin   Institute. 


friction.  That  explanation  used  to  appear  satisfactory, 
but  with  our  present  knowledge  of  dielectric  phenom- 
ena, it  is  not  satisfactory  any  more. 

It  was  thought  that  lightning  was  the  discharge 
from  the  cloud  to  the  ground.  That  means  that  the 
electric  field  between  the  cloud  and  the  ground  must 
be  beyond  the  breakdown  strength  of  air.  In  a  uni- 
form field  the  breakdown  strength  of  air  is  about 
75,000  volts  per  inch,  or  nearly  a  million  volts  per  foot. 
Even  if  the  cloud  is  only  1000  feet  above  ground,  this 
would  require  a  thousand  million  volts.  If  there  were 
an  electrostatic  field  between  the  cloud  and  the  ground 
of  a  thousand  million  volts  extending  over  the  whole 
area  of  the  thunder  cloud,  this  would  represent  such  an 
immense  amount  of  electric  energj-  that  it  is  incon- 
ceivable how  any  reasonable  source  of  energy  can  pro- 
duce it ;  how  it  can  exist  without  having  a  destructive 
eft'ect  far  beyond  anything  known  of  lightning.  Fur- 
thermore, a  uniform  field  cannot  well  exist  between 
clouds  and  ground,  on  account  of  the  unevenness  of 
the  ground  surface. 

We  cannot  consider  the  lightning  discharge  as  a 
simple  electric  rupture  in  the  same  way  that  an  over- 
loaded beam  may  break  mechanically,  but  as  an  equal- 
ization of  internal  stresses,  about  as  a  piece  of  hot 
glass  that  is  rapidly  chilled,  and  thereby  full  of  in- 
ternal compression  and  tension  strains  may  suddenly 
break  all  over  by  the  internal  stresses.  So  with  our 
present  knowledge  we  must  consider  as  the  most  prob- 
able explanation — although  not  certain  by  any  means — 
that  the  lightning  discharge  is  the  phenomenon  of  the 
equalization  of  internal  electric  stresses  in  the  cloud, 
and  is  analagous  to  the  splintering  or  breaking  of  an 
unevenly  stressed  brittle  material,  like  glass. 

Lightning  discharges  are  the  result  of  the  voltage 
inequalities  produced  in  the  clouds  by  the  unequal  rate 
of  conglomeration  of  rain  particles  due  to  the  unequal 
cloud  density. 

In  agreement  with  this  is  that  heavy  lightning 
strokes  are  usually  followed  by  a  heavy  downpour 
of  rain  ;  in  reality  they  are  preceded  and  caused  by  it, 
hut  it  takes  time  for  the  rain  drops  to  come  down. 

The  lightning  rod  is  a  great  protection,  and  I 
would  not  like  to  be  in  an  exposed  place  without  such 
protection.  But  you  must  not  expect  that  one  rod  on 
one  end  of  the  building  will  completely  protect  the 
other  end  a  hundred  or  more  feet  away.  There  must  be 
sufficient  rods  to  extend  their  protective  zone  over  the 
entire  area;  the  apex  of  the  roof,  and. other  projecting 
edges  must  be  protected  by  connecting  wires,  etc. 
That  is,  like  any  other  apparatus,  the  lightning  rod 
])rotection  must  be  installed  intelligently  and  properly 
to  be  eft'ective.  But  the  general  principle  is  correct, 
only  it  must  be  rationally  applied. 

We  now  find  that  in  the  study  of  electrostatics  the 
conceptions  of  the  work  of  former  days  is  untenable, 
from  our  present  point  of  view;  we  cannot  conceive 
of  the  dielectric  phenomena  as  a  charge  on  the  con- 
ductor'surface;  we  know  there  is  not  an  electric  charge 
on  the  conductor,  the  dielectric  energy  resides  not  on 
the  conductor  surface,  but  is  in  the  space  around  the 
conductor  in  a  dielectric  field,  and  the  so-called 
"charge"  is  nothing  but  the  termination  at  the  con- 
ductor surface  of  the  electrostatic  field  in  space. 
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.Mtlioiigli   \\c  liave  funned  decided  views  regard- 
i';i;    ilu'    proper    location    U<v    llu-    big    Paiiama-Pacifir 
i'air,  we  are  inclined  to  allow  the 
Exposition  proper     persons,     acting     in     their 

Site  public  -  spirited      manner,     decide 

this  important  tjtiestion.  The  Fair 
CUnnuissidiiers  are  eminently  qualified  to  make  the  se- 
lection best  suited  to  the  requirements  of  this  great 
project  and  when  the  site  is  chosen  let  everyone  forget 
the  discussion  and  ditTerences  that  have  arisen  and 
become  boosters  for  the  greatest  exposition  ever  under- 
taken. Ex])loitation  of  all  Pacific  resources  should  be 
the  password.  .Above  all,  however,  we  are  most  in- 
terested in  the  especial  exploitation  of  Western  power 
developments  and  there  should  be  such  an  electrical 
display  put  forth  that  the  whole  world  will  ever  carry 
in  mind  this  dazzling  picture  of  supremacy. 


Transmission 


The  cumbersome  and  intricate  formulas  necessary 
in  the  study  of  alternating  current  phenomena  have 
cither  led  many  engineers  to  other 
fields  of  research  or  limited  them  in 
"*®  a    i)roportionate    advance    in     this 

Charts  l)ranch  of  the  profession.    To  com- 

pletely analyze  a  transmission  system  under  given  Con- 
ditions at  the  receiving  end  is  a  problem  requiring  the 
utmost  skill  and  care  in  computation.  A  signal  ad- 
vance was  made  in  the  profession  when  Harold  Pender 
and  H.  F.  Thompson  worked  out  the  equations  from 
which  the  charts  presented  in  this  issue  were  drawn. 

There  are  many  engineers  who  are  not  given  i.) 
reasoning  in  symbols.  Give  them  charts  so  they  can 
readily  work  out  concrete  examples  and  thus  study  the 
relationship  from  this  point  of  view  and  they  are  quite 
at  home.  Many  of  our  most  practical  men  are  of  this 
type.  It  may  develop  that  for  many  cases  these  charts 
cimnot  be  read  to  a  sufficient  degree  of  accuracy  to  use 
in  practice.  Should  this  prove  to  be  the  case  they  will 
nevertheless  be  of  inestimable  value  in  checking  up 
many  kinds  of  computation  in  transmission  line  data. 
Hitherto  there  has  been  nothing  to  serve  as  a  check 
in    this   work. 


The  question  of  a  proper  valuation  of  property  in 

case  of  condemnation  proceedings  at  court  is  difficult 

,     J  of   solution.      On    the    day   set    for 

New  Method  ^^j.^,    j^  j^   ^^^^j   ^^   ^^^  ^^^j^   ^j^^ 

*"      .  marshalling  its   forces  in   prepara- 

Appraisement  ^1,,,^  ,-,„.  ^j^^  conflict.    Each  side  in- 

tioduces  its  set  of  expert  witnesses  who  swear  to  the 
merits  of  their  respective  contention,  although  there 
is  but  one  proper  value.  Sales  of  real  estate  in  the 
\  icinity  are  a  great  aid  in  arriving  at  a  value  and  yet 
it  is  often  the  case  that  no  sales  have,  been  recent 
LiKiugh  to  be  acceptable.  To  get  unbiased  expert  wit- 
i.esses  to  establish  the  proper  value  is  most  difficult. 
In  the  current  issue  of  Engineering  and  Contract- 
ing, the  editor,  H.  P.  Gillettte,  well-known  as  an 
expert  on  "cost  data,"  has  set  forth  a  meritorious 
method  which  should  command  the  respectful  consid- 
eration of  all  interested  in  valuations.  The  author  calls 
i'.  "Capitalized  Rental  Method."  The  necessary  steps 
in  arriving  at  land  values  by  this  system  are  five  in 
number.      First    determine    the    rental    paid    for    real 
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estate  contiguous  to  and  similar  to  the  property  to  be 
appraised.  Second,  estimate  the  cost  of  the  buildings 
on  the  land  whose  rental  price  is  known.  Third,  esti- 
mate the  fair  annual  rental  for  the  capital  invested  in 
the  buildings  alone,  and  to  this  add  insurance,  taxes 
and  annual  depreciation  of  buildings.  Fourth,  deduct 
this  total  from  the  total  rent  received  for  the  land  and 
buildings,  and  the  balance  will  be  the  land  rent  and 
the  amount  thus  ascertained  is  the  value  of  the  land. 

This  suggestion  adds  much  toward  a  proper  deter- 
mination of  appraisement  for  particular  prices  of  land 
and  especially  is  it  useful  in  well-established  localities 
in  cities.  It  seems,  however,  almost  impossible  in 
many  of  the  newer  localities  of  the  West  to  use  any 
particular  rule  or  method.  .A  favorite  scheme  used  by 
witnesses  for  the  defendant  in  a  case  of  considerable 
local  interest  near  Missoula,  Montana,  son'c  three 
years  ago  when  the  Northern  Pacific  Railroad  Com- 
pany and  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
road desired  a  joint  right-of-way  through  a  certain 
widow's  property,  was  to  capitalize  the  rental  on  a 
fruit'bearing  basis.  The  land  w^as  only  of  moderate 
fertility,  with  but  a  small  portion  planted  to  apple 
trees,  and  by  public  road  six  miles  from  town,  yet  this 
plan,  backed  up  by  the  blushing  appearance  of  the 
widow  and  her  children  in  court,  led  the  P.oard  of  Ap- 
])raisers  to  award  her  over  $40,000  for  the  strip  de- 
sired. 

The  method  of  showing  the  productivity  of  land 
and  its  earning  capaciti}'  in  the  West  is  subject  to  so 
many  fallacies  that  it  should  be  used  with  great  care. 
F.vcn  on  the  basis  of  potato  yield  the  land  can  be 
shown  to  have  enormous  \  alues,  yet  the  rentals  them- 
selves do  not  give  such  return,  year  in  and  year  out, 
on  this  basis  of  calculation.  .As  years  go  by  and  con- 
ditions become  more  settled  no  doubt  this  method  for 
farm  values  will  prove  of  service.  It  is  to  be  hoped 
tliat  some  satisfactory  means,  similar  to  the  Capitalized 
Rental  Method  in  cities,  can  be  worked  out  for  the 
rural  districts  throughout  the  West.  As  land  values 
are  so  fluctuating  and  uncertain  it  is  doubtful  whether 
this  can  be  accomplished  with  any  degree  of  accuracy. 
Consequently  the  great  corporations  desiring  rights- 
of-way,  will  in  a  large  meas^ire  have  to  endure  exor- 
bitant costs. 


No  other  technical  profession  is  subject  to  such 
continuous  changes  in  theory  and  practice  as  is  that  of 
P      .         ,  electrical     engineering.       Being    a 

Engineer  s  profession  built  up  w  ithin  the  past 

Relation  to  ^^^.^  decades,  it  still  has  the  energy 

Teaching  ^^^^  vigor  of  youth,  with  a  future 

bright  before  it.  Unquestionably,  during  the  next  two 
decades  it  will  experience  even  greater  and  more  radi- 
cal changes.  It  seems  but  yesterday  since  there  was 
completed  the  installation  of  Louis  Bell  that  trans- 
mitted power  from  San  Antonio  Canyon  in  Southern 
Cahfornia  to  the  city  of  San  Bernardino,  some  twenty 
miles  away.  How  the  neighboring  people  used  to 
swell  with  pride  as  they  informed  aw-e-inspired  visi- 
tors that  this  was  the  longest  electrical  transmission 
line  in  the  world!  Compared  with  the  present  giant 
lines  in  the  Sierras  and  Rockies,  with  distance  of  trans- 
mission running  into  hundreds  of  miles  and  voltages 
reaching  the  hundred  thousand  mark,  the  human  mind 


can  scarcely  grasp  the  fact  that  twenty  years  could  so 
enlighten  a  profession  as  to  lead  men  to  dare  to  accom- 
plish such  a  control  of  natural  forces. 

In  fact,  changes  are  coming  so  rapidly,  that  what 
v/as  yesterday's  theory  and  practice  is  discarded  to- 
day as  so  much  mental  and  material  junk.  To  keep 
pace  with  this  gigantic  development  and  to  carry  it  to 
still  farther  heights  requires  the  best  brains  and  talent 
in  the  profession,  and  the  designing  and  installation  of 
these  enterprises  have  developed  some  of  the  brightest 
minds  of  the  nation.  The  great  industries  have  vied 
with  each  other  in  their  search  for  brains.  So  con- 
stantly are  new  methods  replacing  the  old  that  a  nec- 
essary innovation  is  introduced  in  the  teaching  of  the 
profession  in  the  universities.  The  impetus  of  this 
great  movement  made  itself  felt  upon  the  university 
life,  first,  by  taking  away  from  the  technical  institu- 
tions many  of  their  brainiest  men.  Of  all  the  profes- 
sions in  America  to-day,  the  highest,  that  of  the  col- 
lege professor,  is  uniformly  recognized  as  the  least  re- 
munerative. 

The  great  industries  have  gone  far  and  wide  in 
search  for  their  experts.  These  experts  become  not 
only  captains  of  industry,  but  invent  and  conceive 
new  ideas  and  theory  regarding  the  engineering  pro- 
fession. In  the  great  technical  schools  there  is  felt 
the  utmost  need  for  men  of  theoretical  natures  but 
eminently  practical.  Students  looking  forward  to 
practical  life  need  men  ripe  in  experience  for  maximum 
iienefit,  yet  the  comparatively  small  salaries  ^laid  in  our 
.\merican  university  faculties  have  made  their  technical 
department  sadly  in  danger  of  losing  their  brilliant 
nien. 

It  is  gratifying  to  note  that  a  new  era  is  dawning 
ui>on  our  educational  developments.  The  happy 
thought  of  retaining  engineers  of  note  or  of  calling 
such  men  to  university  chairs  and  allowing  them  to 
combine  in  a  definite  manner  university  work  with 
outside  practice  seems  to  be  adjusting  itself  more  and 
more.  The  time  is  past  when  the  college  professor 
can  wilfully  neglect  his  college  duties  to  engage  in  out- 
side practice.  Many  unfortunate  experiences  of  the 
past  have  demonstrated  this,  but  purely  theoretical  en- 
gineers are  of  little  service  either  to  the  university  or 
the  engineering  profession.  .An  opportunity  to  put 
theory  into  practice  is  essential.  A  different  arrange- 
ment whereby  it  is  strictly  understood  that  university 
work  is  in  no  wise  to  suffer  by  such  practice  as  may  be 
i-.ndcrtaken  and  that  university  work  is  to  come  first 
seems  to  bring  about  maximum  good  results.  Thus  is 
presented  to  the  student  for  his  instructor,  well- 
rounded  engineers,  up-to-date  in  practice  and  up-to- 
date  in  theory. 

The  more  this  combination  can  be  cr>'stahzed,  the 
more  will  the  university  chair  attract  our  great  en- 
gineers. With  part  of  their  time  to  deal  in  theory 
and  part  for  consulting  work  they  will  feel  that  the 
sacrifice  financially  is  not  too  good  and  thus  will  re- 
sult for  the  young  engineer  the  highest  type  of  en- 
gineering instructor. 

Illustrations  of  this  late  idea  are  numerous.  C.  P. 
Steinmetz  has  been  called  to  Union  College,  Wm.  Kent 
to  Syracuse  University,  and  last,  but  not  least,  Chas. 
F.  Scott  to  head  the  electrical  engineering  department 
at  Yale. 
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PERSONALS. 

P.  F.  Skeel,  of  the  Ciouse-ITinds  Company,  is  at  San 
Francisco. 

P.  G.  Baum  has  returned  to  his  San  Prancisco  office 
from  Shasta  County,  Cal. 

H.  H.  Sinclair,  formerly  manager  of  the  Great  Western 
Power  Company,   is   at  Los  Angeles. 

C.  Gaylord,  an  electrical  engineer  of  Pasadena,  was  a  San 
Francisco  visitor  during  the  past  week. 

K.  G.  Dunn,  electrical  engineer  with  Hunt,  Mirk  &  Co.^ 
spent  the  past  week  at  Denver  on  business. 

F.  A.  Cressy,  who  has  electric  lighting  Interests  at  Mo- 
desto, was  at  San  Francisco  during  the  past  week. 

Edward  Averill,  the  Portland  manager  of  the  Forbes  Sup- 
ply Company  of  Seattle  and  Portland,  is  at  San  Francisco. 

M.  C.  Miller,  assistant  to  the  president  of  the  Allis-Chalraers 
Company,  arrived  at  San  Francisco  last  week  from  Milwaukee. 

Hugh  L.  Thomas,  superintendent  of  the  Salt  Lake  Tele- 
phone Company,  was  at  San  Francisco  during  the  past  week. 

H.  B.  Squires,  of  Otis  &  Squires,  San  Prancisco,  is  re- 
ceiving me  congratulations  of  his  friends  on  the  arrival  of 
a  daughter. 

W.  S.  Hoag  of  the  Los  Angeles  t  f fice  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  was  a  recent  San 
Francisco  visitor. 

H.  A.  Sayles,  with  the  Holabird-Reynolds  Company,  went 
to  Santa  Catalina  Island  to  attend  the  State  Conventicn  of  the 
Electrical   Contractors'   Association. 

J.  E.  Woodbridge,  engineer  in  charge  of  the  San  Francisco 
office  of  Ford,  Bacon  &  Davis,  engineers,  recently  returned 
from  a  vacation  tour  to  the  Hawaiian  Islands. 

Mr.  Ames,  head  of, the  National  Electric  Company,  was 
one  of  the  San  Francisco  delegates  to  the  Electrical  Con- 
tractors' Ccnvention  at  Santa  Catalina  Island. 

Edward  Ayden,  auditor  of  the  Portland  branch  of  the 
Pacific  States  Electric  Company,  returned  to  Oregon  during 
the  past  week  after  visiting  the  main  office  at  San  Francisco. 

Leon  M.  Hall  returned  to  his  San  Francisco  office  during 
the  past  week  from  a  trip  to  Reno  in  connection  with  the 
engineering  work  on  an  electric  power  development  in 
Nevada. 

W.  W.  Low,  president  of  the  Electric  Appliance  Com- 
pany, celebrated  his  silver  wedding  anniversary  by  a  dinner 
to  a  large  number  of  friends  at  the  South  Shore  Country 
Club,  Chicago. 

Samuel  Napthaly,  general  manager  of  the  Great  Western 
Power  Company,  has  returned  from  a  trip  to  the  new  dam 
site  at  Big  Meadows,  in  company  with  P.  T.  Hanscom,  gen- 
eral superintendent. 

W.  S.  Hanbridge  left  last  Saturday  by  steamer  tor  Los 
Angeles,  with  a  large  party  of  excursionists  representing 
electrical  firms,  who  went  south  to  attend  the  convention  of 
Electrical  Contractors  at  Santa  Catalina  Island. 

H.  D.  Donnell,  assistant  manager  cf  the  Safety  Car  Heat- 
ing and  Light  Company  of  New  York,  returned  to  his  San 
Francisco  office  last  Monday  after  an  extensive  Eastern  tour. 
He  attended  the  conventions  of  the  Master  Car  Builders  and 
the  Master  Mechanics  at  Atlantic  City,  besides  visiting  sev- 
eral manufactories. 

John  Ripley  Fi-eeman,  a  past  president  of  the  American 
Society  of  Mechanical  Engineers,  and  consulting  engineer 
for  the  New  York  Board  of  Water  Supply,  recently  arrived 


at  San  Francisco,  where  he  is  engaged  in  a  consulting  capac- 
ity by  the  city  government  in  connection  with  water  works 
investigations.  Allen  Hazen,  a  prominent  New  York  en- 
gineer, preceded  him  to  the  city,  having  been  employed  by 
the  Board  of  Works  to  examine  and  make  a  report  on  the 
water  supplies  of  San  Fi-ancisco  from  a  filtration  standpoint. 

W.  S.  Heger  has  resigned  as  manager  of  the  San  Fran- 
cisco and  Los  Angeles  offices  of  the  Allis-Chalmers  Company, 
his  duties  being  assumed  by  Fred  L.  Webster,  newly  appointed 
Pacific  Coast  manager  for  the  company.  He  has  endeavored 
t  bring  this  about  for  nearly  two  years  and  will  now  retire 
fiom  active  business  life,  making  his  home  in  Marin  County, 
California.  Mr.  Heger  is  one  of  the  pioneers  in  the  machinery 
business  on  the  Pacific  Coast,  having  opened  the  San  Fran- 
cisco offices  of  what  has  since  become  the  General  Electric 
Company  in  1889.  Resigning  in  1891  he  went  East,  but  re- 
turned in  1895  to  establish  the  office  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  being  Pacific  Coast  manager  until 
1905,  when  he  resigned  to  become  assistant  to  the  president 
of  the  Allis-Chalmers  Company.  In  1909  he  returned  to  the 
Coast  to  take  charge  ot  their  California  business.  It  is  with 
lieart-felt  regret  that  his  many  friends  have  learned  of  his 
decision  to  retire  and  it  is  their  sincere  hope  that  he  will 
find  pleasure  in  rest. 

Fred  L.  Webster,  who  has  just  taken  charge  of  the  Allis- 
Chalmers  Company's  Western  interests,  with  the  title  of 
Pacific  Coast  manager,  will  make  his  headquarters  at  San 
Francisco,  visiting  the  branches  at  Los  Angeles,  Portland  and 
Seattle  from  time  to  time.  His  jurisdiction  will  extend  from 
the  Mexican  boundary  north,  including  Alaska.  After  build- 
ing up  his  company's  business  in  the  Northwest  during  the 
past  few  years  as  manager  of  the  Seattle  office,  Mr.  Webster 
comes  to  San  Francisco  well  equipped  for  the  management 
of  the  entire  Pacific  Slope.  Although  Mr.  Webster  is  already 
well  and  favorably  known  in  engineering  circles,  a  sketch  of 
liis  previous  career  may  be  of  interest.  He  joined  the  E.  P. 
.\llis  Company  in  the  erecting  department,  in  1892.  Subse- 
quently he  did  a  great  deal  of  foreign  work  for  their  fac- 
tory, spending  four  years  in  South  Africa.  On  his  return  from 
.\frica,  in  1891,  he  became  chief  engineer  of  the  St.  Louis 
Transit  Company,  holding  that  position  until  1893.  Then  he 
went  with  the  Fultcn  Iron  Works,  St.  Louis,  as  sales  manager, 
handling  Corliss  engines  principally.  In  1895  he  returned  to 
the  Allis-Chalmers  Company  and  was  for  two  years  head 
salesman  of  their  Chicago  office.  Then  he  came  to  the  Coast 
as  manager  of  the  Seattle  office,  which  position  he  has  held 
for  the  past  three  and  a  halt  years,  his  territory  covering 
Washington,  Oregon  and  British  Columbia. 


TRADE  NOTES. 

The  Aylesworth  Agencies  Company  ot  San  Francisco  has 
taken  on  the  line  ot  the  Steel  City  Electric  Company,  ot  Pitts- 
burs:,  including  lock  nuts,  conduit  boxes,  etc. 

The  General  Electric  Company  has  sold  to  the  Robinson 
Manufacturing  Company,  of  Everett,  Wash.,  a  condensing  Cur- 
tis turbine  rated  as  follows:  One  A.  T.  B.  2,  7.50  kw.,  3600 
r.p.m.,  480  v.,  horizontal,  Curtis  turbine  generator. 


NEW  BULLETIN. 
The  Kelman  Electric  and  Manufacturing  Company  of  Los 
Angeles  are  distributing  through  Pierson,  Roeding  &  Co.,  Bul- 
letiu  No.  7,  which  deals  with  high  voltage  oil  switches  and 
oil  circuit  breakers.  The  bulletin  is  profusely  illustrated 
with  various  types  ot  switches  from  75,000  hand  operated  to 
:^.o,000  volt  apparatus.  Sectional  details  are  shown  of  the 
interior  workings. 
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996,843.  Seawall  or  Wharf  Construction.  Charles  F.  Fran- 
cisco, San  Diego,  Cal.  A  seawall  or  wharf  construction  com- 
prising, a  plurality  of  reinforced  concrete  piles  spaced  apart. 


a  plurality  of  reinforced  concrete  lockins  and  Interlocking  col- 
lar heauis,  and  a  plurality  of  ball  bearings  adapted  to  reduce 
the  friction  of  vessels  in  contaci   with  said  piles,  all  siibstan- 

luill.\   :is  set  forth. 

996,963.  Electric-Lamp  Cluster.  Reuben  H.  Menjaiuiti,  ("hi- 
cjigo.  111.,  assi;;Mi)r  to  lienjaniin  Klectric  Manufactiiriiig  Com- 
pany, Chicago,  111.,  a  corporation  of  Illinois.  An  electric  lamp 
cluster  comprising  a  hollow  supporting  body  having  a  plurality 
of  apertures  therein;  a  plurality  of  lamp  sockets,  each  lamp 
socket  having  a  casing  shell  formed  with  a  hollow  boss  ex- 


-TT 


tending  at  right  angles  with  the  axis  of  the  lamp  and  having 
an  aperture  formed  therein;  and  means  for  securing  the  outer 
faces  of  said  hollow  bosses  directly  against  the  outer 
surface  of  said  supporting  body  in  such  manner  that  the 
apertures  of  the  bosses  will  respectively  register  with  the 
apertures  of  the  supporting  body. 

996,984.  Pump.  John  Grindrod,  Bakersfield,  Cal.  In  a 
pump,  the  combination  of  a  casing  provided  with  an  inlet  and 
an  outlet  and  having  a  cylindrical  chamber  and  a  channel 
therebetween,  an  elliptical  runner  rotatably  mounted  in  the 
casing,  and  an  abutment  rotatably  mounted  in  said  channel 
and  provided  with  two  lips,  each  lip  being  of  a  greater  length 
from  the  pivot  of  the  abutment  to  its  tip  than  from  said  pivot 
to  the  wall  of  the  channel,  but  of  a  less  length  than  the  dis- 
tance from  said  pivot  point  to  the  junction  of  the  wall  of  the 


chamber  and  the  walls  of  said  inlet  and  outlet,  respectively, 
whereby  the  pressure  of  the  fluid  being  expelled  will  hold  one 


lip  in  contact  with  the  runner  at  all  times  without  causing  the 
other  lip  to  close  the  inlet. 

996,894.  System  of  Electrical  Distribution.  Emmett  W. 
StuU,  Milwaukee,  Wis.,  assignor  to  Allis-Chalmers  Company, 
;i  corporation  of  New  Jersey.  In  combination,  a  circuit  of 
vaiiable  voltage,  a  second  circuit  supplied  therefrom,  a  gen- 
erator in  the  connection  lietween  the  two  circuits,  and  a 
Wheatstone   bridge   connected   acros.s   I  lie   circuit  of  variable 


voltage  and  having  arms  in  opposite  ones  of  which  the  drops 
in  voltage  vary  proportionately  and  in  adjacent  ones  of  which 
the  drops  in  voltage  vary  disproportionately  as  the  voltage  of 
the  variable  voltage  circuit  varies,  the  field  winding  of  said 
generator  being  connected  in  the  bridge  wire  of  said  Wheat- 
stone  bridge. 

997,247.  Dredge.  Walter  Ferris,  South  Milwaukee,  Wis., 
;iiui  Paul  Revere  Parker  San  Francisco,  Cal.,  assignors  to  The 
Pucyrus  Company,  South  Milwaukee,  Wis.,  a  corporation  of 
Wisconsin.    A  dredge  having  an  anchoring  structure  pivoted  to 


the  deck  thereof,  power  operated  mechanism  connected  di- 
rectly with  said  structure  and  by  means  of  which  the  dredge 
is  swung  laterally  in  either  direction  with  said  anchoring 
structure  as  a  stationary  pivot,  and  excavating  mechanism 
carried  directly  by  the  dredge  hull. 
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SELECTIVELY  OPERATED  SEMAPHORE  AND  TELE- 
PHONE EQUIPMENT. 
Since  the  development  of  the  telephone  tor  train  dispatch- 
ing, a  need  has  been  felt  for  signaling  equipment  which  could 
be  used  and  operated  in  connection  with  a  telephone  train 
wire.  That  is,  instead  of  having  a  selector  on  a  telephone 
circuit  ring  a  hell  at  a  way  station,  it  was  required  that  it 
should  throw  a  semaphore  arm.  The  Western  Electric  Com- 
pany, in  conjunction  with  the  Union  Switch  and  Signal  Com- 
pany, has  for  some  time  been  developing  apparatus  to  meet 
this  particular  need,  and  a  description  of  the  new  apparatus 
and  its  uses  is  given  here. 

Both  steam  and  electric  railroads 
offer  an  extensive  field  for  use  for 
this  selectively  operat  d  semaphonre 
in  connection  with  the  telephone  sys- 
tem. On  steam  roads  it  wi  1  probably 
be  used  exclusively  for  train  order 
work.  In  other  words,  it  will  be  em- 
loyed  as  an  auxiliary  to  a  regrular 
•elephone  train  dispatching  system. 
When  used  in  t.iis  way  it  will  secure 
a  still  further  saving  than  is  now  ef- 
fected by   the   (elephone. 

The  new  Western  Klectric  sciiia- 
proio  lias  some  new  features  whicli 
are  of  particular  intoresl.  In  Fig.  1 
is  shown  the  outfit  complete.  The 
semaphore  iiroper  is  of  standard  make 
and  can  be  furnished  in  either  the  up- 
per or  lower  quadrant  types,  as  de- 
sired. .\  three  spectacle  casting  is 
provided.  The  semaphore,  selector 
and  telephone  equipment  are  all 
mounted  on  the  same  iron  post,  and 
the  apparatus  is  self-contained.  The 
weatherproof  box  is  locked,  so  that 
access  is  obtainable  to  it  only  by 
means  of  keys  which  would  be  fur- 
nished to  the  proper  parties.  The 
semaphore  blade  itself  can  be  fur- 
nished of  any  type  or  shape  desired 
to  conform  to  the  practice  of  the  rail- 
Kis.   1.     .Signal  Post.       road  buying  the  equipment. 

Everything  is  arranged  for  facilitating  maintenance  work. 
.\mple  size  terminals  are  used  throughout  in  the  apparatus, 
and  practically  all  maintenance  connections  inside  the  casting 
are  made  with  terminal  screws  or  hexagcnal  lock-nuts.  The 
wiring  throughout  is  of  copper  insulated  weatherproof  braided 
wire,  in  conformance  with  good  signal  practice.  All  the  tele- 
phone apparatus  is  water-proofed  to  withstand  moisture.  All 
wood  used  in  the  interior  of  the  set  is  cil  treated.  The  tele- 
phone and  selector  are  enclosed  in  an  inner  compartment.  All 
openings  are  arranged  so  that  water  cannot  enter  the  set.  In 
addition,  the  outer  door  of  the  set  has  a  weather-proof  gasket, 
rendering  it  practically  impervious  to  moisture. 

Fig.  2  shows  the  pole  casting  containing  signal  mechanism, 
the  telephone  and  selector  equipment.  The  signal  mechan- 
ism is  of  the  electrically  operated  type,  but  is  manually  re- 
stored. The  relay  operating  this  is  normally  de-energized,  and 
ten  dry  cells  are  required  for  its  operation.  As  this  relay  will 
operate  on  four  cells,  it  is  obvious  that  an  ample  margin  of 
operation  is  allowed. 


The  signal  mechanism  proper  is  contained  in  the  com- 
partment at  the  top  of  the  casting.  The  only  part  of  this 
which  appears  on  the  surface  of  the  inside  door  is  the  handle 


;;«.., 


I'-iK-. 


(Milpr    l>n<ir    (»p«'ii. 


lit  the  restoring  lever.    The  selector  and  terminals  are  readily 
accessible  for  maintenace  purposes. 

One  important  feature  of  the  selectively  operated  sema- 
phore is  the  fact  that  it  gives  to  the  dispatcher  an  answer 


Figj    3.     Inner    Door    Open. 

back  which  cannot  be  mistaken,  telling  him  that  one  particu- 
lar semaphore  has  completed  its  movement  and  is  at  the 
"stop"  position  at  the  time  the  answer-back  is  received. 


July    15,    1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


63 


The  telephone  set  is  especiaHy  designed  for  railway  work, 
and  is  of  high  efficiency.  The  transmitter  and  receiver  are 
mounted  on  the  outside  of  the  inner  door,  on  the  lower  part 
of  the  apparatus  casting.  The  transmitter  mouthpiece  is  of 
metal  and  so  fastened  in  the  set  that  it  cannot  be  removed 
without  opening  the  inner  door.  All  parts  are  arranged  so 
that  they  can  be  easily  inspected  and  maintained,  and  they 
are  of  the  usual  "Bell"  grade  quality.  All  metal  is  given  a 
black  finish,  which  eliminates  any  chance  of  rusting. 

The  signal  mechanism  is  operated  by  the  Western  Elec- 
trie's  latest  development  in  railway  selectors.  This  selector  is 
practically  independent  of  weather  conditions  and  absolutely 
reliable.  It  is  in  operation  at  the  present  time  on  eighteen 
of  the  largest  railroad  systems  in  this  country,  where  it  is 
giving  univei'sal  satisfaction. 

P.g.  3  shows  the  apparatus  casting  with  the  inside  cover 
open.  In  this  illustration  will  be  seen  the  arrangement  of  the 
selector  and  terminal  apparatus  on  the  inside  of  the  casting. 
The  signal  mechanism  as  shown  above,  together  with  the 
manually  operated  lever  and  the  gears  by  means  of  which 
the  semaphore  blade  is  restored  to  the  "Clear"  position.  The 
outside  door  of  the  apparatus  casting  is  provided  with  a  sheet 
iron  writing  shelf  which  will  be  a  great  convenience  in  taking 
down  orders  from  the  dispatcher. 

The  circuit  arrangements  of  the  signaling  equipment 
above  described  are  very  similar  lo  the  standard  train  dis- 
patching circuit.  The  dispatcher  operates  selector  keys  in  the 
same  manner:  instead,  however,  of  a  bell  ringing  at  the  point 
called,  a  semaphore  blade  moves  to  "Stop."  The  answer-back 
signal  returns  to  the  dispatcher  clearly  and  distinctly  and 
then  it  wails  for  the  crew  of  the  train  so  signaled  to  call  in. 
Should  lie  be  disconnected  from  the  circuit  for  any  reason 
the  crew  can  easily  call  him,  but  ordinarily  operating  practice 
does  not  require  this.  Only  one  |)air  of  wires  are  needed  to 
extend  along  the  line.  As  many  sets  as  may  he  desired  can 
he  connected  to  this  circuit,  and  it  is  used  both  for  talking  and 
signaling.  All  equipment  is  bridged  directly  across  the  cir- 
cuit, and  any  piece  of  apparatus  can  he  taken  off  the  line 
without  affecting  the  rest  of  the  equipment. 

The  use  of  these  instruments  affords  an  exceedingly  flex- 
ible system,  for  as  many  semaphores  can  be  located  upon  one 
telephone  circuit  as  necessary,  in  addition  to  the  telephone 
apparatus. 

If  desired,  standard  telephone  apparatus  can  also  be  used 
at  other  points  along  this  circuit  where  semaphores  are  not 
located.  This  semaphore  equipment  can  also  be  placed  upon 
existing  train  wires  which  are  being  operated  by  means  of  the 
telephone. ,  In  addition  to  being  exceedingly  flexible,  the  use 
of  these  semaphores  insures  an  accurate,  speedy,  convenient 
and  economical  method  of  handling  train  movements. 

NEW  TYPES   OF  SWITCHBOARD    METERS. 

The  increasing  size  of  modern  power  developments  and 
the  growin.g  capacity  of  available  space,  particularly  in  large 
cities,  have  emphasized  the  need  of  compactness  in  switch- 
board design.  The  desirability  of  having  all  the  meters  in 
plain  view  of  one  operator  has  long  been  appreciated,  and 
this  requirement  necessitates  meters  that  shall  occupy  a 
minimum  of  space  and  at  the  same  time  be  easily  readable 
from  a  distance.  In  many  plants  in  congested  districts  the 
switchboard  is  located  in  a  poorly  lighted  place,  which  im- 
poses the  further  requirement  that  the  meter  dials  be  capab'e 
of  thorough  illumination.  Accuracy  and  the  possibility  of 
making  repairs  quickly  and  easily  on  the  premises  are  fea- 
tures that  every  power  plant  manager  requires. 

In  line  with  these  strongly  defined  tendencies  in  switch- 
hoard  design,  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburg,  Pa.,  has  developed  a  design  of  alter- 
nating current  and  direct  current  switchboard  instruments, 
which,  for  their  novel  features,  are  of  extreme  interest.    The 


new  meters  comprise  a  complete  line  of  seven-inch  meters 
and  a  complete  line  of  nine-inch  meters.  The  seven-inch  alter- 
nating current  meters,  known  as  the  type  SM,  and  the  nine- 
inch,  known  as  type  TM,  are  built  as  ammeters,  voltmeters, 
wattmeters,  power  factor  meters,  frequency  meters  and  syn- 
chroscopes. The  corresponding  types  SL  and  TL  direct 
current  meters  are  built  as  ammeters  and  voltmeters.  The 
completeness  of  these  lines  make  it  possible  to  design  an 
entire  switchboard  with  one  uniform  type  of  meter,  either 
seven-inch  or  nine-inch  throughout. 


Most   Improved  Type  We.slinsiioiisc  \\^allineti'r   and 
Anmu'tfi-. 

The  scales  of  both  sizes  of  alternating  current  meters  are 
14  1/4  inches  long.  This  remarkable  scale  length  is  as  great  as 
that  found  usually  only  in  large  illuminated  dial  meters,  and 
g-eater  than  that  obtainable  with  edgewise  meters  that  occupy 
as  niiK'li  room  on  the  switchboard  as  these  seven-inch  meters 
do.  The  great  economy  of  space  in  comparison  with  the 
U  ngth  of  scale  is  shown  in  the  following  tabulation: 
7-inch  Type  SM  covers  a  rectangle  55  sq.  in.;   scale   14'/-;  in. 

long, 
y-inch  Type  TM  covers  a  rectangle  107  sq.  in.:  scale  14 V^  in. 

long. 
Ordinary  9inch  meter  round  pattern,  107  sq.  in.;  scale  I'A  in. 

long. 
Vertical  edgewise  meter  covers  55  to  80  sq.  in.;   scale  12  in. 

long. 
Horizontal  edgewise  meter  covers  52  sq.  in.;  scale  6  in.  long. 

This  long  scale  feature  is  not  depended  on  alone  to  make 
the  meters  easily  readable.     Instead  of  the  usual  metal  front, 


Latest    Design    of   Ammeter   and    Cyclemeter    of 
^Vestinghouse    Co. 

a  flat  glass  front  is  used.  This  makes  it  possible  to  thor- 
oughly illuminate  the  dial  from  the  front  without  the  trou- 
blesome reflections  often  encountered  with  the  curved  covers 
of  the  edgewise  types  of  meters,  and  enables  the  whole 
pointer  to  be  seen,  thereby  making  it  possible  to  take  accu- 
rate readings  from  a  distance  and  from  any  angle. 
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These  features  ol'  compactuoss  and  readability  of  the  new 
7-inch  meters,  combined  with  the  perfectly  damped  indications 
and  important  improvements  in  the  electrical  design,  mark 
a  distinct  advance  in  switchboard  meter  practice.  The  type 
TM  9-inch  meters  embody  the  same  improvements  and  meet 
the  demand  for  a  larger  meter  where  economy  of  space  is  not 
a  prime  consideration. 

These  meters  have  no  moving  coils  or  connections,  as 
they  operate  on  the  induction  principle;  a  rotating  magnetic 
field,  produced  by  current  in  stationary  windings,  acts  on  a 
light  metal  drum. 

The  construction  of  meters  on  this  principle  has  a  num- 
ber of  inherent  advantages.  The  absence  of  a  moving  coil 
makes  the  use  of  flexible  or  sliding  conductors  unnecessary, 
and  greatly  simplifies  the  construction  so  that  repairs  are 
easily  made.  The  lightness  of  the  moving  element  makes  the 
likelihood  of  damage  to  the  pivot  jewels  remote,  and  reduce 
jewel  wear  to  an  inappreciable  minimum.  It  is  well  known 
how  seriously  the  proximity  of  heavy  bus  bars  affects  moving 
coil  and  moving  iron  instruments,  even  when  special  internal 
shields  or  iron  cases  are  provided.  Freedom  from  the  e£tects 
of  external  field,  and  high  torque,  are  among  the  advantages 
gained  by  utilizing  the  induction  principle.  This  princi- 
|)le  haS  now  come  to  he  recognized  as  the  most  practicable 
principle  in  the  case  of  alternating  current  watthour  meters, 
and  it  is  reasonable  to  assume  that  the  perfected  induction 
indicating  instruments   will    in    time   replace   all   other    types 


stationary  support,  all  moving  parts  except  the  shaft  are  of 
aluminum,  and  the  pointer  is  an  aluminum  imnching  of  II- 
cross-section.  On  the  other  hand,  wherever  weight  is  re- 
quired for  strength  it  is  present.  The  result  is  a  moving 
element  heavy  enough  not  to  be  delicate,  yet  light  enough 
to  cause  no  damage  to  the  jewels  during  shipment  and  to 
cause  no  wear  in  use.  The  ratio  of  torque  to  weight  is  higher 
than  has  ever  been  obtained  before  in  commercial  measuring 
instruments.  The  meters  are  therefore  highly  sensitive  and 
accurate  without  being  delicate. 

The  fact  that  the  meter  element  can  be  removed  from 
the  case  as  a  unit,  allows  all  parts  to  be  inspected  without 
changin.i;  the  calibration.  The  parts  can  be  very  easily  re- 
moved and  replaced,  and  the  absence  of  moving  coil  or  flexible 
connections  makes  this  possible  without  danger  of  damage. 

In  these  meters  the  previous  designs  of  Westinghouse  in- 
dication meters  have  been  thoroughly  revised  to  eliminate 
the  effects  of  temperature  changes,  either  of  the  air  or  of  the 
meters  themselves,  and  inaccuracies  due  to  variations  in  fre- 
quency. The  frequency  meters,  power  factor  meters  and  syn- 
chroscopes are  of  the  well-known  Westinghouse  types  with 
the  added  improvements  developed  for  the  rest  of  these  lines. 

The  Types  SL  and  TL  direct  current  meters,  supplement 
the  line  of  alternating  current  meters  and  match  them  very 
closely  in  appearance.  They  have  glass  covers,  the  same 
types  of  cases  and  similar  dial  aiijiearance,  with  scales  8 
inches  long.     In  fact  the  scales  of  the  seven-inch  meters  are 


New    Type    Switchboard    Instninients    Westinghouse    Company. 


for  switchboard  service,  as  completely  as  the  induction  watt- 
hour  n.eters  have  replaced  all  other  types,  and  for  the  same 
reasons. 

A  remarkable  feature  of  the  meters  is  the  perfectly 
damped  character  of  the  readings.  The  pointer  does  not 
overshoot,  even  with  full  scale  variation.  This  remarkable 
result  is  not  obtained  at  the  expense  of  accuracy,  but  by  pro- 
viding a  special  damping  disk  moving  in  the  concentrated 
magnetic  field  of  two  permanent  magnets.  This  "superdamp- 
ing"  of  the  indications  will  be  particularly  appreciated  by 
those  using  meters  on  circuits  or  generators  operating  in  par- 
allel, where  there  is  likely  to  be  a  rhythmic  interchange  of 
power,  or  pumping.  The  damping  required  to  prevent  wide 
oscillations  of  the  pointer  on  such  service  can  be  obtained 
only  by  means  of  permanent  magnet  dampers.  Compared  with 
air  dampers  this  method  is  not  only  more  efficient,  but  so 
rugged  in  construction  as  to  be  practically  "foolproof." 

Exceptionally  high  torque  is  developed  in  the  meter,  and 
this  makes  possible  the  use  of  substantial  controlling  spring. 
This  spring  is  of  a  special  alloy  and  is  tempered  and  artifi- 
cially aged  to  insure  permanence  under  all  conditions.  Ex- 
tremely simple  zero  and  calibrating  adjustments  are  provided. 

Extremes  in  weight  have  been  avoided  in  these  instru- 
ments. Wherever  the  principle  of  operation  permitted,  the 
wei.ght  has  been  made  as  small  as  possible  consistent  with 
substantial  and  serviceable  construction.  To  this  end  the 
movement  is  made  self-balancing  to  avoid  the  use  of  counter- 
weights, the  weight  of  the  control  spring  is  carried   on   the 


as  long  or  longer  than  those  found  in  previous  makes  of  9-inch 
meters. 

The  meters  operate  on  the  D'Arsonval  principle,  a  moving 
coil  and  fixed  permanent  magnets,  which  avoids  all  residual 
error.  They  differ,  however,  from  most  meters  employing 
this  principle  in  having  only  one  gap  in  the  magnetic  circuit. 
The  moving  coil  is  pivoted  at  one  edge,  encloses  a  circular 
pole  piece,  and  the  other  moves  through  the  air  gap.  With  this 
construction  the  moving  element  can  be  removed  and  replaced 
without  disturbing  the  magnetic  circuit,  and  the  entire  mag- 
netic circuit  is  magnetized,  "aged"  and  tested  as  a  unit,  thus 
preventing  any  variation  in  the  strength.  The  shape  of  the 
permanent  magnets  is  such  as  to  shield  the  meter  from  ex- 
ternal magnetic  fields  and  make  it  free  from  effects  from  near- 
by conductors. 

The  moving  coil  is  mounted  on  a  light  metal  frame,  the 
motion  of  which  in  the  air  gap  of  the  magnets  produces  a 
'lamping  effect  that  makes  the  readings  practically  dead  beat. 
As  the  coil  is  pivoted  at  one  edge,  its  weight  counterbalances 
that  of  the  pointer;  resulting  in  a  naturally  balanced  moving 
element.  This  leads  to  long  life  of  pivot  jewels  and  accuracy 
of  reading.  The  meters  have  exceptionally  high  full  load 
torque. 

The  dials  of  all  the  meters  here  described  are  hand  cali- 
brated on  white  cards,  thus  Insuring  extremely  accurate  scales. 
The  divisions  are  clear  and  open  and  the  figures  large  ancj 
distinct. 
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NEWS  NOTES 


FINANCIAL. 
ALBANY,  ORE.— Albert  K.  Wrighl,  of  Porllarid.  has  been 
Slanted  a  25-year  gas  franchise  in  this  city, 

LEAVENWORTH,  WASH.— The  Washington  Steel  ami 
Iron  Company  has  been  granted  a  lo-yeai-  light  franchise. 

GOLDENDALE,  WASH.— Samuel  Hill,  owner  of  power 
sites  in  the  Klickitat  gorge,  above  Lyle.  will  shortly  sell  his 
holdings  to  the  Northwestern  Electric  Company  for  a  consid- 
eration of  $20,000. 

OLYMPIA,  WASH.-  Bids  will  be  received  by  the  State 
Board  of  Control  up  to  .Inly  20th  for  one  k.v.a.  2-phase  220-110- 
volt  generator  to  engine.  Specifications  at  office  of  Engineers 
Evans-Dickson  Company,  725  Commerce  street,  Tacoma,  Wash. 

EUGENE,  ORE. — A  bond  election  will  be  held  here  July 
17th  for  a  $57,000  issue  for  power  plant  e.xtensions  and  water 
works  construction.  Providing  issue  carries,  the  city  will 
extend  its  power  wires  and  engage  in  active  competition  with 
the  Oregon  Power  Company. 

REDDING,  CAL. — A  trust  deed  and  chattel  mortgage  for 
?2,000,000  has  been  filed  for  record  here  by  the  Anglo  Califor- 
nia Trust  Company,  of  San  Francisco.  The  deed  and  mort- 
gage are  given  by  the  Sacramento  Valley  Power  Company,  of 
Redding.  The  sum  is  to  be  drawn  upon  as  money  is  needed 
to  extend  the  power  company's  lines  down  the  valley.  Fieish- 
hacker  Bros,  of  San  Francisco  recently  bought  a  controlling 
interest,  and  it  is  understood  that  the  company  is  shaping 
itself  to  extend  its  lines  to  San  Francisco. 

SAN  FRANCISCO,  CAL.— The  merger  between  the  Great 
Western  Power  Company  and  the  City  Electric  Company  has 
been  completed.  The  transaction  took  place  in  New  York 
City,  where  the  first  payment  of  $800,000  was  made  to  the 
New  York  representatives  of  Herbert  and  Mortimer  Fleish- 
hacker  of  this  city.  The  balance  cf  $3,200,000  is  to  be  paid 
very  shortly.  Herbert  and  Mortimer  Fieishhacker  become 
vice-presidents  of  the  Great  Western  Power  Company  and 
have  the  active  management  of  the  corporation  while  Edwin 
Hawley,  the  New  York  railroad  magnate  and  multi-millionaire, 
becomes  its  president.  The  company  now  owns  one  of  the 
largest  and  most  valuable  water  rights  in  California.  With 
the  properties  just  acquired  of  the  City  Electric  Company, 
the  Great  Western  Company  is  generating  by  its  water  and 
steam  power  plants  about  100,000  h.p.  When  its  new  dam 
at  Big  Meadows  is  completed,  creating  an  artificial  lake 
thirty  miles  in  length,  it  will  have  a  sufficient  volume  of  water 
to  ultimately  generate  an  additional  300,000  h.p.  It  is  esti- 
mated that  the  total  amount  invested  by  the  Great  Western 
Power  Company  and  its  subsidiary  companies  aggregates 
about  $20,000,000. 


INCORPORATIONS. 
ENTERPRISE,   ORE.— The   Enteriirise  Electric  Company 
has   been   incorporated   for  $50,000. 

NEWPORT,  ORE.— The  Yaguiiia  Electric  Company.  .New- 
port, Ore.,  has  been  incorporated  for  $20,0ihi. 

FRESNO,  CAL.— The  Fresno,  Coalinga  &  Monterey  Rail- 
way, Fresno,  Cal.,  has  been  incorporated  for  $4,000,000  at  $50 
per  share;    $200,000  subscribed. 

BEAUMONT,  CAL.— The  El  Caseo  Water  Company  has 
been  Incorporated.  The  directors  are:  Henry  Fuller,  J.  H. 
Fisher  and  Hoell  Tyler,  all  of  Redlands.     The  object  of  the 


company  is  to  purchase,  own,  improve  and  develop  land  and 
water  and  to  perform  duties  connected  with  water  companies. 

LOS  ANGELES,  CAL.— The  West  Ontario  Water  Com- 
pany has  been  organized  and  incorporated  in  this  city  by  a 
large  number  of  citrus  owners.  They  propose  to  develop  extra 
water  for  irrigation  of  their  groves  by,  R.  B.  Bell,  Dr.  Charles 
H.  Ford  and  others. 


ILLUMINATION. 
VICTORIA,  B.  C— The  municipal  council  of  Victoria  has 
decided  that  it  is  necessary  to  extend  and  complete  the  sys- 
tem of  lighting  in  the  city  of  Victcria  and  that  the  sum  of 
$50,000  required  for  the  purpose  be  raised  by  bonding. 

ELKO,  NEV. — Sealed  bids  endorsed  "Proposals  for  bids 
for  furnishing  and  installing  electric  lighting  fixtures  for  the 
new  court  house  and  jail,  at  Elko,  Elko  County,  Nev.,"  ac- 
cording to  plans  and  specifications  of  W.  H.  Weeks,  architect, 
now  on  file  in  the  clerk's  office,  at  Elko,  were  received  by 
Fred  C.  Voight,  clerk  of  the  Board  of  County  Commissioners, 
up  to  July  12,  1911,  when  they  were  publicly  opened  and 
read.     Result  not   announced. 

SAN  FRANCISCO,  CAL.— Sidney  Sprout  has  returned 
from  Siskiyou  County,  where  he  is  superintending  the  engi- 
neering work  on  the  new  .35,000  kw.  hydroelectric  installa- 
tion of  the  Siskiytu  Light  &  Power  Company.  Three  gener- 
ating units  will  be  installed.  The  power  site  is  on  the  Klam 
ath  River  near  Thrall.  In  addition  to  tieing  in  with  the  com- 
pany's existing  power  transmission  lines  from  the  Fall  Creek 
power  station  the  new  lines  will  be  extended  to  Klamath 
Falls  where  the  company  recently  purchased  a  local  electric 
plant. 


TRANSMISSION. 
SALINAS,  CAL. — A  surveying  crew  has  commenced  work 
staking  out  the  pole  line  of  the  Monterey  County  Gas  &  Elec- 
tric Company  down  the  Salinas  Valley. 

OROFINO,  ORE. — Announcement  has  been  made  that  an 
extensive  power  plant  will  be  built  on  the  North  Fork  of  Oro- 
fino  creek  at  the  mouth  of  Whisky  Creek. 

PHOENIX,  ARIZ.— The  City  Council  has  granted  a  fran- 
chise to  the  United  States  Reclamation  Service  to  construct 
a  power  line  through  the  corporate  limits  of  Tempe.  Irving  C. 
Harris  of  Mesa  represents  the  government. 

PORTLAND,  ORE.— Permission  is  sought  by  the  Port- 
land Railway,  Light  &  Power  Company,  of  the  War  Depart- 
ment, to  construct  a  high  tension  electric  power  line  across 
the  Willamette  River  from  the  foot  of  Linn  avenue,  Sellwood, 
to  a  point  south  of  Riverview  Cemetery. 

FALLON,  NEV.— The  U.  S.  Government  is  arranging  to 
build  a  big  electric  plant  at  the  new  Lahonton  dam  for  the 
purpose  of  supplying  power  for  the  operation  of  the  gates 
and  dams  of  the  big  Truckee-Carson  project  and  also  for  the 
operation  of  big  electrical  pumps  to  drain  the  Carson  Lake. 
The  people  of  Fallon  have  circulated  a  petition  to  the  govern- 
ment to  have  this  work  done  at  once  and  to  sell  power  to  the 
city  of  Fallon. 

SAN  BERNARDINO,  CAL— P.  A.  Worthley  of  Riverside 
will  apply  to  the  City  Council  for  a  franchise  for  an  electric 
pole  line  covering  this  city.  This  is  the  initial  move  of  the 
California-Nevada   Power  Company  to   get  in   Southern   Cali- 
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TRAIN  DESPATCHING  ON  THE  NORTHERN  ELECTRIC 


EV    J-    H.    BALDWIN'. 


Another  step  in  the  advancement  of  electrical 
appliances  in  the  operation  of  railroads,  and  one  of 
special  interest  to  those  using  electricity  as  a  motive 
power  has  just  been  demonstrated  with  the  completion 
of  the  telephone  despatching^  system  for  the  handling' 
of  trains  on  the  Northern  Electric  Railroad  in  Cali- 
fornia. 


a.c.  These  high  tension  lines  parallel  the  railroad 
for  miles  in  many  instances.  It  is  the  fact  of  operating 
successfully  a  telephone  system  with  induction  inter- 
ference either  from  these  high  tension  lines  or  the  elec- 
tric third  rail  that  makes  its  success  of  special  interest, 
ll  was  through  the  careful  study  of  these  condi- 
tions and  the  untiring  efforts  of  Mr,  J.   V.   Edwards, 


This  railroad  operates  between  Sacramento.  Chico 
and  Oroville  in  the  central  part  of  the  .State.  Its  track- 
age covers  approximately  one  hundred  miles  of  road- 
bed and  is  operated  by  the  third  rail  system  employ- 
ing six  hundred  volts  d.c.  supplied  through  substations 
distributed  at  internals  along  the  right  of  way.  The 
primary  current  supplying  these  substations  ranges 
from   twenty-two   hundred    to    sixty    thousand    volts 


ijd  L>-»tiicb>-ri  O::    • 

the  electrical  and  mechanical  engineer  of  the  railroad, 
that  the  line  was  so  constructed  to  entirely  overcome 
any  electrical  disturbances  arising  therefrom.  The 
excellent  result  obtained  can  f>e  realized  from  the  fact 
that  the  line  is  so  quiet  that  the  tick  of  a  watch  can  be 
heard  over  its  entire  length. 

Three  distinct  ways  of  communication  hav<; 
provided ;  a  despatcher's  circnit  for  despatching  trains. 
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Dispatcher's  Wirinu  Diaifrani  o(  Northern  Electric  Company 


z  ese 


a  straight   magneto  tele])lione   circuit   for  commercial  the  battery  circuit  through  a  lamp  resistance  as  soon 

work,   and   a   Morse  telegraph    circuit    for   emergency  as  the  switch  opening  the  batteries   from   the  line  is 

work.  operated.     When  not  in  use  the  telegraph  relays  are 

The  telegraph   instruments  are   looped    from   one  shorted  out  of  the  line  circuit  through  a  regular  plug 

side  of  the  commercial  circuit,  a  one  microforad  con-  type  telegraph  switchboard  provided  at  each  station, 
denser  being  bridged  across  the  loop  at  each  station 


J.  p.  Edwards.  Electrical  and  Mechanical 
hnyine.-r  in  Charge 

St)  that  the  telephone  xoice  currents  or  the  a.c.  calling 
currents  are  not  interfered  with.  The  telegraph  bat- 
teries are  fed  from  each  end  of  the  line,  and  when  not 
in  use  are  cut  oft  by  means  of  switches.  As  these 
batteries  are  of  the  closed  circuit  gravity  type  it  was 
necessary  to  provide  a  means  of  keeping  the  batter- 
ies working  when  ..ot  in  use.  This  is  accomplished  by 
so  arranging  a  switch  that  it  will  automatically  close 


Dispatcher  at  Desk 

The  commercial  circuit  is  of  standard  magneto 
construction,  using  sixteen  hundred  ohm  ringers  and 
ti\e  bar  a.c.  generators.  The  instruments,  however, 
are  specially  wired  and  ecpii])ped  so  that  the  way- 
station  operators,  by  the  use  of  a  double  pole,  double 
throw  switch,  can  use  the  same  telephone  on  either 
commercial  or  despatcher's  line. 

The  despatcher's  circuit  is  a  metallic  line  of  two 
hundred  and  ten  pound  copper,  and  no  ground  con- 
nections are  necessary  for  its  operation.  The  Kellogg 
Switchboard  &  Supply  Company's  standard  railway 
telephone  apparatus   is   used   in   connection   with   the 
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Gill  main  line  selector.  An  automatic  calling  key 
cabinet  is  provided  at  the  despatcher's  desk,  this  cabi- 
net being  equipped  with  a  separate  key  tVir  each 
selector  on  the  line.     Each   key  has  a  given  number, 


A-  i       1*' 

Ijl^  -.  |Si^^' 

1             ,11 

kkkk   i 

I'll''' 

^^^^H^                             ^jj^SHna 

Hggy^jm 

feeds  the  selector  battery  direct  to  the  line.  All  the 
selectors  receive  these  d.c.  impulses,  but  only  the 
selector  set  to  the  correct  combination  of  impulses 
rings  its  bell.  The  despatcher  is  supposed  to  lae  on 
the  line  at  all  times  ready  to  receive  communications 
from  any  station  without  being  signalled.  If  for  any 
reason  he  should  leave  his  desk,  by  remcning  his  tele- 
]ihone  set  plug  from  the  jack  a  bell  is  automatically 
cut  across  the  line.  If  a  way-station  operator  fails 
to  find  the  despatcher  when  he  calls  i.m  the  line,  bv 
a  slight  turn  n|  the  hand  generator  this  bell  can  be 
rung. 

The  telephone  instruments  at  the  way-stations 
are  equipped  with  condensers  and  so  wired  that  they 
can  be  used  on  either  commercial  or  despatcher's  line, 
without  interfering  in  any  way  with  the  various  calls 
which  might  be  going  over  the  lines.  Each  way- 
station  set,  as  well  as  the  despatcher's  instrument,  is 
])r(.ivided  with  a  cut-out  button.  This  button  is  so 
wired  in  the  telephone  circuit  that  when  in  the  normal 
position  the  receiving  efficiency  in  greatly  increased, 
and  when  operated  the  outgoing  transmission  is  like- 
wise increased. 


Detailed  View  Uespalclier's  Swilcliboard 

and  a  designation  strip  is  also  placed  over  each  row 
of  keys  to  indicate  the  names  of  the  various  stations. 
The   selector   bell   of  the   station    desired    is    nmg   by 


Kicid  Teleijhone  Box 

Instead  of  equipping  all  trains  with  portable  sets, 
all  sidings  and  way  stations  where  regular  offices  are 
mii  maintained  have  been  provided  with  siding  bo.xes 
containing  a  telephone  set  equipped  to  operate  on 
eitiier  commercial  or  despatcher's  line.  These  sets  are 
provided  with  a  double  pole  double  throw  switch  so 
that  the  instrument  can  be  used  on  either  line  as 
desired.  The  bo.xes  are  locked  with  station  railway 
locks,  and  a  switch  key  will  let  anyone  authorized  to 
u>e  the  instruments  have  access  to  same. 

The  line  is  divided  into  six  divisions,  and  by  the 
])lacing  of  knife  switches  at  these  division  points  patch- 
ing stations  have  been  established.  I'.y  the  operation 
of  these  station  switches,  under  the  direction  of  the 
despatcher,  that  portion  of  any  line  in  trouble  can  be 
patched  around  by  using  the  line  wires  of  the  com- 
mercial circuit  until  same  can  he  put  in  order  by  the 
troubleman. 

'Jlie  entire  system  was  manufactured  and  installed 
undei;    the    direction    of   the    Kellogg    Switchboard    & 
Sacramento  Way  Station  show'iiK  Switches  and  Simplex  Coils  Supply  Company,  who,  with  the  aid  of  the  engineer- 

the  sending  of  the  proper  combination  of  d.c.  current  ing  force  of  the  Northern  Electric  Company,  have 
impulses  oyer  the  line.  This  is  accomplished  by  turn-  marked  another  step  in  the  advancement  of  this  latest 
ing  the  automatic  sending  key  which  operates  a  train  means  of  transmission  in  the  handling  of  trains, 
of  gears  similar  to  the  familiar  district  messenger  which  is  being  so  generally  adopted  by  the  railroads  to 
call  box,  and  this  in  turn  operates  a  pony  relay  which     replace  the  telegraph. 
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NEW   METHOD    OF   WATER   MEASUREMENT 
BY  USE  OF  ELBOWS  IN  PIPE  LINE. 

BV    llASKtLL    S.    JAUlllS    AMI    1KA.\^1>    A.     SOOV. 

This  article  deals  with  tiie  experimental  deter- 
mination of  a  new  method  of  water  measurements  in 
pipes.  A  formula  is  deduced  vvherel)y  the  velocity 
flowing  in  pipes  can  be  determined  by  simply  boring 
taps  at  the  inner  and  outer  edges  of  an  elbow  in  the 
pipe  line  itself  and  by  reading  the  difference  in  eleva- 
tion of  the  water  columns  of  the  inner  tap  and  outer 
tap  the  velocity  of  the  water  may  be  computed  after. 


6'  £  I  tow 


Fit'.  1.  Location  of  Taps  fur  Three  Sizis  of  Elbow 

nicasuring  the  radius  of  the  bend  and  diameter  of  the 
elbow.     It  is  experimentally  established  that 


v=-5.60 


"T 


Throughout  this  discussion  the  following  notation 
is  used  : 

V  =  velocity    in    feet   per   second. 

r  ^  mean   radius  of  bend    (in   feet). 

d  =  internal  diameter  of  elbow   (in   feet). 

h  ^  dilTerence  in  height  of  outer  and  inner  water 
columns  (in  feet). 

O  ^  discharge    (in    second    feet). 

n  =  an  exponent. 

A,   B,  C,  numerical   constants. 


Fijf.  2.  \'ari;itions  of  Tap  Distances  in  Elbows 

( )f  the  present  methods  of  measuring  the  discharge 
of  a  pijje  line,  the  Pitot  Tube  and  tlie  N'enturi  Meter 
are  the  most  common.  The  former  has  the  objection 
that  sk'll  and  time  and  the  use  of  a  delicately  con- 
structed instrument  are  retpiired  to  arrive  at  a  satis- 
factory measure  of  flow,  while  the  hitter  reciuires  an 
expensive  installation  and  results  in  a  considerable  loss 
of  head  in  the  throat  piece.  \\'ith  these  facts  in  mind 
it  was  suggested  to  the  authors  to  investigate  the  pos- 
sibilities of  the  use  of  a  ninety  degree  elbow  with 
I>roperly  placed  taps  as  a  measuring  device  on  a  pipe 
line.  It  had  been  observed  and  may  also  be  shown 
from  analytical  considerations  that  there  is  a  differ- 
ence in  pressure  between  the  concave  and  convex  side 
of  an  elbow.  This  fact  formed  the  basis  of  the  inves- 
tigation. 


The  purpose  of  this  paper  is,  in  presenting  the  re- 
sults of  a  series  of  tests  on  elbows,  to  show  that  there 
exists  a  consislenl  relation  between  the  flow  of  water 
ihrongh  an  elbow  and  the  ditterence  in  head  belween 
the  convex  and  conca\e  sides  of  the  bend,  also  to  show 
the  possibilities  of  the  use  of  an  elbow  as  a  measur- 
ing device. 

The  general  problem  was  to  determine  the  dift'er- 
ence  in  pressure  between  the  convex  and  the  concave 
sides  of  the  bend  for  a  series  of  velocities  in  the  elbows, 
and  for  as  many  elbow's  as  were  available. 

The  elbows  used  in  this  work  are  such  as  may  Ije 
foimd  on  ordinary  water  mains,  namely,  4  in.  and  6  in 
cast  iron  elbows  with  bell  joints,  and  a  Sj/  in.  flanged 
cast  irtiu  elbow,  hi  their  selection,  we  took  care  that 
the  interior  surface  was  reasonably  smooth,  which  we 
examined  by  means  of  the  insertion  of  an  incandescent 
lamp.  We  also  took  care  that  there  was  no  very 
large  variation  in  cross  section,  and  where  necessary 
to  secure  this  condition,  any  projection  on  the  interior 
surface  was  chipped.  The  elbows  were  then  carefully 
calipered  for  interior  diameters  in  both  horizontal  and 
\  ertical  planes  and  at  a  number  of  sections  along  the 
curves.  These  measurements  were  well  within  one- 
half  of  one  per  cent  of  the  correct  values.  The  mean 
diameter  was  taken  as  the  average  of  all  the  calipered 
diameters  and  the  area  of  cross  section  was  assumeil 
to  be  that  of  a  circle,  having  this  mean  diameter. 

'Hie  mean  radius  of  the  elbow  was  found  by  fitting 
cardboard  templets  to  the  concave  and  convex  sides 
of  the  elbows,  thus  determining  the  inner  and  outer 
radius  respectively,  and  the  mean  of  these  was  taken  as 
the  radius  of  the  bend.  These  radii  are  known  to 
within  five  one-hundredths  of  an  inch. 

DETAILS   OF   THE    6    IN.    BELL,   ELBOW. 

Description — Standard  Cast  Iron   90  degrees,  6  in.  BeU  Elbow. 

Taps — 1  pair  (at  middle  of  bend). 

Kadius  of  Bend — 

Outer    12.40  inches 

Inner"   5.45   inches 

Mean    5.92   inches 

Mean  Railius  of  Bend   0.743  feet 

Diameter    (internal). 
Horizontal 
(inclies) 

G.IO  6.1.T 

(1.1. ■!  6.1,') 

(J. 15  G.I7 

(;.13  fi.l4 

6.15  6.10 

.\verage  Diameter — 6.07  inches., 

.\verage    Diameter — 0..^06    feet. 
.\iea   of   Section — 

Area  of  circular  section 0.506   ft.    in   diameter 

0.201    si|.   ft. 
Ilatio  Radius  to  Diameter — 

r    1.4  7 

<1 

DETAILS    OK    THE    4    IN.    BELL   ELBOW, 
criptlon — Standard  ca.'it   iron   90   degi-ees,   4    in.   Bell    Klbow. 


Vertical 
(inches) 

6.15  6.00 

6.05  6.00 

«.00  5.98 

6.00  6.00 

5.96  6.05 


Fie 


2). 


Taps — 5  pairs  (see  sketch, 
liadius  of  Bend — 

Outer    1  2. CO   inches 

Inner   7.20   inches 

Mean    9.90   inches 

Mean  Radius  of  Bend    0.825   feet 

Diameter    (Internal). 

Horizontal  Vertical 

(inches)  (inches) 

3.87  .S.SO 

3.80  .'i.so 

3.80  3.80 

385  4.00 

3.80  3.90 

Average   Diameter 3.84  inches 

0.320  feet 
-Vrea  of  Section — 

Area  of  circular  section  of  diameter 0.320   feet 

0.0S04   sq.  ft. 
liatio  Radius  to  Diameter — 

r     ^ 2.4S 
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DETAILS  OK  THE  3 '/i  IN.  ELBOW. 

Description — Standard  Cast  Iron  90  deg.  3  V^   in.  Flanged   Elhow. 

Taps — 1   pair  (at  middle  of  bend) 

Radius  of  Bend — 

Outer    7.20   inclies 

Inner    2.50   inclies 

Mean    4.S5  inches 

Mean  Radius  of  Bend   0.404   feet 

Diameter   (Internal)  — 

Average    Diameter    3.44   inches 

0.287   feet 

Area  of  Section — 

Area   of   circular   section 0.287   feet  diameter 

0.0645  square   feet 

Ratio  Radius  to  Diameter — 

r 1.41 


The  pressure  taps  were  placed  radially  in  the 
concave  and  convex  sides  of  the  elbow  at  the  middle 
of  the  curve,  and  in  a  horizontal  plane  which  we  as- 
sumed to  coincide  with  the  break  of  the  molds.  These 
openings   were   carefully   drilled    (No.    19   drill    used). 


-Ml  the  elbows  were  tested  in  a  horizontal  [)nsi- 
tion.  The  approach  c<:)nsisted  of  a  flaring  intake 
from  a  bulkhead  and  three  two-foot  lengths  of  gal- 
vanized iron  pipe  of  the  same  diameter  as  the  inside 
of  the  elbow.  The  joint  with  the  elbow  was  tightly 
caulked  with  a  packing  of  cotton  waste  and  a  mixture 
of  resin  and  paraffine  applied  hot.  The  discharge  was 
a  single  two-foot  length  of  galvanized  iron  pipe  simi- 
larly joined  to  the  elbow.  In  all  the  tests  the  ap- 
])roach,  and  elbow,  and  discharge  were  submerged  so  as 
to  be  sure  that  the  elbow  was  running  full  of  water. 
The  approach  and  discharge  were  aligned  with  their 
respective  tangents,  and  the  arrangement  firmly  fas- 
tended  to  maintain  the  alignment  throughout  the  test. 

The  flow  through  the  elbow  was  maintained  by  an 
impeller    pump,    direct    connected    to    a    single-phase 


CI  OVATION  »~o  ■SCCT/O/^S 
Fie.  3.  Detail  of  Hydraulic  Control  for  Tests 


then  tapped  and  fitted  with  a  threaded  brass  tube  to 
\vhich  the  gage  tubes  were  attached.  On  the  inside 
of  the  elbow  a  file  was  used  to  remove  any  projection 
about  the  opening,  so  as  to  leave  it  perfectly  even 
with  the  interior  wall  of  the  elbow.  The  location  of 
these  taps  for  each  elbow  is  indicated  by  sketches  as 
shown  in  A,  B  and  C,  Fig.  I,  which  also  show  the 
elbows  in  detail.  Note  that  in  the  four-inch  elbow 
five  pairs  of  taps  were  drilled  to  obtain  an  estimate 
of  how  the  diiYerence  in  pressures  varied  along  the 
curves. 

The  gage  consisted  of  an  inverted  glass  U-tube 
of  about  3/16  in.  interior  diameter  suspended  verti- 
cally above  and  connected  by  rubber  tubing  to  the 
brass  taps  on  the  elbow.  The  difference  in  the  water 
levels  of  the  two  sides  of  the  gage  gave  directly  the 
difference  in  pressure  between  the  convex  and  con- 
cave sides  of  the  elbow. 


motor,  and  was  measured  by  standard  2j4  inch  cir- 
cular orifices  discharging  under  a  .constant  head  of 
6  inches  above  their  centers.  The  flow  was  varied  by 
using  a  greater  or  a  less  number  of  orifices  at  a  time, 
there  being  fourteen  available.  The  orifices  were  all 
in  the  same  vertical  plane  6  inches  to  center.  The 
entire  equipment,  elbow,  discharge,  intake,  orifices 
and  pumps  were  contained  in  a  circulating  tank  which 
is  shown  in  Fig.  3. 

The  head  on  the  orifices  was  kept  constant  at 
6  inches  above  their  centers  by  the  use  of  a  multiple 
spillway  (see  sketch)  in  the  forebay,  having  about  200 
lineal  feet  of  spillway  length.  The  orifices  were  then 
carefully  calibrated,  and  when  not  in  use  were  kept 
greased  to  prevent  rusting  or  change.  Calibration  was 
performed  by  measuring  the  flow  for  a  known  in- 
terval of  time  in  a  tank  of  known  dimensions.  A 
number  of  the  orifices  were  thus  calibrated  alone  and 
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the  average  discharge  for  each  one  was  found  to  be 
0.142  second  feet  very  closely,  with  the  constant  head 
of  6  in.  above  the  center  of  the  orifice.  In  order  to 
determine  whether  the  flow  from  any  one  orifice  was 
affected  by  the  flow  from  an  adjacent  one,  they  were 
re-calibrated  under  these  conditions,  but  there  was  no 
appreciable  difference.  .'\s  a  further  precaution  against 
interference  of  flow,  permanent  wing  partitions  had 
been  placed  between  the  orifices,  extending  back  into 
the  fore-bay.    For  the  calibration  data  see  Table  I. 

TABLE    I. 

CALIBRATION    OF    ORIFICES. 

Dimensions  of  Calibration  Tank  ZiVs  x36%. 


Orifice 
Number 

7 

6 

5 

4 

3 


Time 
(Seconds) 
70 
65 
60 
60 
60 


Rise 
(Inches) 
13.62 
12.69 
11.94 
11.81 
11.81 


Discharge 
(sec.  ft.) 
0.141 
0.141 
0.143 
0.142 
0.142 


Average  discharge  for  one  orifice   (cu. 


Jt.  per  sec.)    0.142 
O 


!0 

fir  ^sjure  IB 
iie^ween 

concave 
Sides  of" 
e/borv   ,0 
in 
cenr/meTerj 


1 

V=7.06  /rispc 

___— — 

•— ~ 

^ 

~-^^^ 

^-- 

■-^.^ 

^ 

^""^ 

V.  5.30fT.l3ec 

~—\ 

— _._^ 

^--^^ 

Iftlsec  - 



/  -  /.77 

ft  /see 

Fig. 


/5  JO  4S  60° 

ong/e  of  bene^ 

Pressures    at     Different     Points 
Bend. 


90' 


Ibow 


The  first  set  of  readings  were  taken  on  the  6  in. 
elbow,  over  a  range  of  velocities  from  0.7  to  7.0  linear 
feet  per  second  in  the  elbow  and  the  readings  of  the 
gage  for  each  of  these  gave  at  once  the  difference  in 
head  between  the  convex  and  concave  sides  of  the 
bend.  When  the  flow  in  the  elbow  became  constant 
there  waf  very  little  vibration  of  the  water  columns 
in  the  gage,  so  that  close  readings  were  possible,  only 
a  slight  tapping  being  necessary  to  insure  the  sta- 
bility of  the  water  columns.  The  zero  reading  of 
the  gage  was  checked  from  time  to  time  during  the 
test.  Plotting  the  results  on  logarithmic  cross  section 
paper  as  in  Fig.  ?,  shows  conclusively  that  the  differ- 
ence in  head  varies  very  closely  to  the  1.9  power  of 
the  velocity.  This  convinced  us  that  for  any  partic- 
ular elbow  the  variation  was  at  least  consistent. 

With  a  tapered  intake,  a  considerable  length  of 
approach,  and  a  smooth  joint  at  the  elbow,  we  felt 
sure  that  the  water  reached  the  curve  in  a  state  of 
normal  flow,  i.  e..  the  distribution  of  velocities  in  the 
approach  was  very  closely  that  of  a  long  stra'ght  pipe 
with  no  obstructions.  In  order  to  determine  whether 
an  obstruction  in  the  approach  a  short  distance  from  the 
elbow  affected  the  reading  of  the  gage  due  to  the  result- 
ing disturbance  in  water  in  the  approach,  a  brick  was 
placed  across  the  intake  so  as  to  direct  the  water 
into  the  approach  in  a  divided  stream,  which  later 
joined  in  the  pipe.  Such  conditions  as  these  are  com- 
mon on  water  mains,  there  being  all  sorts  of  disturb- 
ances due  to  the  presence  of  gates,  tees  and  deposits 
in  the  pipe.  The  observ^ations  taken  with  the  ob- 
structions showed  that  little  or  no  change  was  pro- 


duced due  to  this  cause.  We  thus  satisfied  ourselves 
that  the  condition  of  the  advancing  stream  caused  by 
disturbance  say  10  diameters  above  the  elbow  is  of 
little  moment  as  regards  the  difference  of  heads  be- 
tween the  convex  and  concave  sides  of  the  elbow.  See 
data  sheet  for  6  inch  elbow  tests,  Table  II. 

TABLE  II. 
TEST.S  ON  6  IN.   ELBOW. 


Orifices. 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
6 
a 
4 
3 


Q  Vel.  in 

(sec.  ft.)     elbow 

(ft.  sec.) 


0.142 

0.284 
0,426 
0.56S 
0.710 
0.852 
0.994 
1.036 
1.278 
1.420 
0.852 
0.710 
0.568 
0.426 
0.284 
0.142 


0.142 

0.284 

.426 

.568 

.710 

.852 

.994 

1.036 

1.278 

0.142 

0.284 

.426 

.568 

.710 

.852 

.994 

1.036 


.71 

1.41 
2.12 
2.83 
3.54 
4.25 
4.96 
5.66 
6.36 
7.07 
4.25 
3.54 
2.83 
2  12 
l!41 
.71 


.71 
1.41 
2.12 
2.83 
3.54 
4.25 
4.96 
5.66 
6.36 

.71 
1.41 
2.12 
2.83 
3.54 
4.25 
4.96 
5.66 


Diff. 
(cm) 

0.4 

1.3 

3.2 

5.5 

8.7 

12.4 

16.8 

21.2 

26.0 

30.9 

12.0 

9.2 

6.4 

3.5 

1.8 

0.5 


0.4 
1.4 
3.0 
5.3 
8.5 

12.1 

16.4 

21.4 

26.1 
0.55 
1.5 
3.25 
5.7 
9.0 

12.5 

16.8 

20.9 


in  Head 
(ft) 

.0131 

.0430 
.1025 
.180 
.286 
.410 
.555 
.697 
.850 
1.013 
.395 
.302 
.219 
.114 
.0590 
.0164 


.0131 

.0460 

.099 

.174 

.277 

.397 

.540 

.700 

.851 

.0180 

.0490 

.107 

.186 

.295 

.411 

.555 

.685 


Remarks 
Head  on  orifices 
0.5 


Jan.  27,  '09,  nor- 
mal flow  dls- 
charge  com- 
pletely covered 
Gage   O.  K. 


Normal    flow. 

Discharge        cov- 
ered. 
(7-10  out  rejected 
as    discharge   not 
covered). 

Jan.  23,  '09,  O.  K. 

all. 


Jan.   29,   09. 

Intake  obstruct- 
ed with  brick. 
D  i  s  c  h  arge  ob- 
structod  with 
bricks. 


The  next  set  of  tests  on  the  4  in.  elbow  was  per- 
formed to  check  up  the  relations  found  in  the  6  in. 
elbow  and  also  to  investigate  the  variation  in  the  dif- 
ference of  pressures  for  various  points  along  the  bend. 
Plotting  the  results  of  the  run  on  the  4  in.  elbow  con- 
firms the  variation  in  head  with  the  1.9  power  of  the 
velocity  as  found  in  the  6  in.  elbow. 

To  investigate  the  pressures  along  ihe  bend  be- 
tween the  convex  and  concave  sides,  five  pairs  of 
radial  taps  were  placed  as  follows : 

Taps  A — at  entrance  tangent. 

Taps  B — 30  deg.  from  entrance. 

Taps  C — 45  deg.  from  entrance  (at  middle  of  bend) 

Taps  D — 60  deg.  from  entrance. 

Taps  E — at  discharge  tangent. 

See  B,  Fig.  1. 

Simultaneous  readings  of  all  fi\e  .gages  were  taken 
\arious  velocities  as  tabulated  in  Table  III,  and 
curv'es.  b'ig.  4.  were  plotted  showing  as  abscissae 
ilic  center  line  of  the  elbow  developed  and  as  ordinates 
the  gage  readings,  for  v'arious  velocities  through  the 
cll)ow.  These  curves  show  that  the  maximum  differ- 
ence in  pressures  occurs  at  the  middle  of  the  bend  and 
for  sections  near  the  middle  it  is  very  nearly  the  same. 
Xnte  also  that  the  difference  in  pressures  at  the  dis- 
charge tangent  is  less  than  that  at  entrance  tangent, 
due,  perhaps,  to  the  greatly  disturbed  condition  of  the 
water  when  it  reaches  the  end  of  the  curve. 

As  mentioned  above,  the  difference  in  pressures 
for  sections  near  the  middle  are  very  nearly  the  same, 
the  pressures  being  measured  for  taps  radially  oppo- 
site. It  was  thought  that  in  practice,  the  pair  of  taps 
might  not  be  placed  radially  opposite,  and  the  ques- 
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tion  arose  whether  this  would  give  different  readings 
of  the  gage  than  for  radially  opposite  taps.  The  gages 
were  re-arranged  as  shown  in  B,  Fig.  2.  The  angular 
displacement  of  taps  from  radial  opposition  is  15  de- 


from  the  corresponding  gages  correctly  placed  even 
with  the  displacement  15  degrees.  With  small  dis- 
placements, as  might  occur  in  practice  the  error  would 
certainly  be  negligible. 


JO 

le 

^/^ 

10 


O/s/     7>y£-    Fl-ow    o/^    Water      I'mru     f^uBows. 

G roohical       ReptesenTation     of   TesfsS 
showing    h==fCvJ    for    -^l'  6'and  J'/s"  e/bows 


a-* 


o.e 


0.3      1.0  1.5  a  J  4-36789/0 

V  -//hear     /e/oc/Ty    /n  elbo^  ^//.perSec.) 

Fig.     5.      Logarithmic    Plots    of    Velocity. 


/S    14   16  1 820      Z5    30 


grees  for  taps  C  and  D,  and  30  degrees  for  B, 
A  and  E  remaining  the  same.  In  using  the  middle 
pair  of  taps  a  displacement  of  IS  degrees  would 
be  quite  improbable  in  practice.  The  readings  of  all 
the  gages  are  tabulated  in  Set  No.  2,  Table  III,  and 
show  in  no  case  a  greater  variation  than  2  per  cent 


The  question  of  the  condition  of  the  approach  to 
the  elbow  and  its  effect  on  the  difference  in  pressures 
was  very  clearly  shown  in  the  test  on  a  3><  'n.  flanged 
elbow.  In  this  test  the  flow  was  measured  over  a 
2.5  foot  rectangular  fully  contracted  weir  in  the  Hy- 
draulic   Laboratory   of  the   University  of   California. 


r 
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TABL.K    111. 
TKSTS  ON  4-IN.  Br..BOW. 

Feb.    9-12,    1909. 
See  A,   Fis.   1,   f<'>'  position  of  gages  as  designated   tielow. 
SET   NO.    1. 
Gage  Readings  (CM)  Remarks. 


Number  of 
Orifices.     A 

4 


llj.l 

i6.;i 

16.1 
10. B 
10.4 

10. :i 

4.7 

4.4 

1.37 

1.33 

1.34 


H 

17. S 

17.9 

17.4 

11.4 

lO.S 

10.7 
4.85 
4.85 
1.25 
1.22 
1.21 


C 

IS.S 

IS. 9 

18.4 

12.2 

11.8 

11.5 
5.27 
5.20 
1.25 
1.31 
1.29 


D 

18.3 

18.3 

17.5 

11.5 

10.9 

10.9 
4.95 
4.90 
1.23 
1.24 
1.23 


E 

13.7 
1.40 
1.35 
9.0 
8.5 
8.2 
3.90 
3.85 
1.04 
1.03 
1.00 


Discliarge    bare- 
ly covered. 


Discharge 
ered. 


Bulkhead      leak- 
ing  slightly.     , 


Number  of 

Orifices.    A 

4 


16.8 
16.9 
17.3 
10.3 
10.3 
10.1 


SET  NO.    2. 
MAI-  ARRANGEMENT  OF  TAPS. 
See   B.   Fig.   2. 
Gage  Readings   (CM) 
B'  C  D'  E 

17  4  18.8  18.1  14.9 

17.5  19.3  17.9  13.4 

17.9  19.4  18.3  14.0 

10.7  11.7  10.9  8.5 

10.5  11.5  le.S  8.4 

10.5  11.4  10.8  8.2 


Remarks. 

Discharge    bare- 
ly covered. 


Bulkhead   tight. 


Number  of 
Orifices 

1 
2 
3 
4 


RESITME  OF  TESTS  ON  4  IN.  ELBOW. 

Discharge  Velocity  ^.P'^^e  Heiglit 

(sec.  ft.)  (ft.  sec)  CM  Ft. 

0.142  1.77  1.29  .0424 

0284  3.53  5.23  .172 

0.426  5.30  11.8  .388 

0.568  7.06  18.7  .CH 


TABLE    IV. 
TEST  ON  3'^  IN.  ELBOW. 


Feliruary    19.    1909. 


Weir  liead 

ft. 
.079 
.097 
.125 
.126 
.163 
.167 
.163 
.193 
.196 
.197 
,210 
.224 
.227 
.227 
.237 
,238 
.248 

Note: 


Actual 
Discharge 
sec.  ft. 
0.194 
0.250 
0.3SO 
0,385 
0.556 
0.580 
0.580 
n.718 
0.734 
0.734 
0.812 
0.890 
0.910 
0.910 
0.965 
0.972 
1.036 

Width  of  Weir 


Vcl.  in 
Elbow 
ft.  sec. 

3.01 

3.83 

5.89 

5.97 

8.63 

8.99 

8.99 
11.14 
11.39 
11.39 
12.60 
13.81 
14.11 
14.11 
14.96 
15.07 
16.06 
crest,  2.5 


Gage 
Inches 

2.68 

4.5 

9.3 

9.5 
1  9.0 
19.8 
19.8 
29.4 
31.0 
31.6 
39.4 
46.3 
47.0 
48.0 
54. 
54.9 
62.0 


Reading 

Feet 
.223 
.375 
.775 
.791 
1.582 
1.649 
1.649 
2.45 
2.58 
2.63 
3.28 
3.86 
3.92 
4.00 
4.50 
4.57 
5.17 


tliis  case  as  in  lliu  4  in.  and  6  in.  elbows,  the  varia- 
liiin  in  head  adheres  to  the  1.9  power  in  velocity. 

Having  completed  the  experimental  work  it  was 
iie.xt  neccssar\-  to  dcvcloj)  the  relations  foniid  in  the 
experiments  in  the  .shape  of  a  formula  wdiich  would 
summarize  closely  the  entire  set  of  tests,  and  which 
would  be  of  practical  api)lication.  From  the  loga- 
rithmic curves  plotted  in  I'^ig.  5  there  can  V)e  no  doubt 
hut  that  the  relation 

h=A(v)'-9 
holds  for  each  elbow,  for  the  tangent  of  the  angle  that 
each  line  makes  with  the  horizontal  is  very  close  to 
1.9,  which  logarithmic  cross  section  paper  corresponds 
to  above  equation.  It  will  be  noticed  that  points  cor- 
responding to  low  velocities  do  not  lie  as  close  to  the 
curve  as  those  for  higher  velocities,  this  being  due  of 
course  to  the  greater  percentage  error  in  reading  small 
ditTereiices  in  head. 

The  next  step  was  to  deduce  an  expression  in- 
volving the  various  constants  of  the  elbow  in  the 
general  constant  A  in  the  equation  h=  A  (v)'"'.  From 
the  centrifugal  nature  of  the  flow,  it  is  natural  to  sup- 
pose that  the  pressure  difference,  which  is  analagous 
to  centrifugal  force,  varies  inversely  as  the  radius  of 
the  curve.  Since  the  difference  in  pressures  depends 
on  difference  in  radial  distance  from  the  center,  of  the 
points  at  which  the  effects  are  measured,  it  is  prob- 
able that  the  ditTerencc  in  pressure  heads  varies  with 
the  diameter.    ■rhorefi>re  the  constant  A  may  be  recast 

d 
into  the   form    !'.  —  and   in   its  most  general    form   the 


feet. 


The  el^ow  was  placed  in  a  horizontal  position  in  the 
bottom  of  the  weir  box,  and  the  flow  maintained  by  a 
centrifugal  pump.  The  approach  consisted  of  a  long 
horizontal  discharge  line  from  the  pump — a  4  in.  90 
degree  elbow,  then  a  5  ft.  vertical  length  of  4  in. 
casing,  then  a  33^  in.  elbow,  then  a  3  foot  horizontal 
run  of  4  in.  casing,  so  that  the  water  made  two  right- 
angle  turns  before  reaching  the  test  elbow.  The  test 
elbow  bolted  through  its  flanges  to  the  approach  with 
a  rubber  ring  gasket  between  flanges  and  the  discharge 
was  a  similarly  joined  2  ft.  length  of  4  in.  casing.  A 
single  pail  of  taps  at  the  middle  of  the  bend  was  used. 
.\  variation  of  velocities  of  from  three  to  sixteen 
linear  feet  per  second  through  the  elbow  was  obtained, 
the  latter  being  higher  than  would  ordinarily  occur 
in  practice.  Due  to  the  pulsatory  nature  of  the  flow 
at  high  velocities,  considerable  vibration  of  the  gage 
levels  was  encountered,  but  by  noting  the  swing  and 
taking  the  mean,  consistent  readings  were  obtained  as 
is  shown  in  the  curve,  Fig.  5,  plotted  from  the  results 
in  Table  1\'.  The  approach  in  this  case  was  such 
as  to  produce  considerable  disturbance  in  the  flow  to- 
ward the  elbow,  yet  the  results  were  not  appreciably 
affected.  This  further  substantiates  the  fact  that  nor- 
mal flow  is  regained  in  a  length  of  ten  diameters.     In 


formula  becomes  h  —  B 


.rl.-) 


However,  in  practice,  v  is  the  de])endent  variable  and 
hence  its  more  useful  form  would  be. 


1.9 


v  =  5.60 


x-^i 


for  this  gives  the  reiiuiretl  \elocity  in  terms  of  the 
measured  (piantities  and  a  coefficient  which  we  shall 
now  evaluate.  Substituting  values  for  v,  h,  r,  and  d  for 
a  number  of  cases  for  each  elbow  we  have 

For  6"       elbow  C  =  5.58. 

For  4"       elbow  C  =  5.61. 

For  3i/>"  elbow  C  =  5.74. 
The  value  of  5.74  for  the  3'  j  inch  elbow  diflfers  by 
al)out  254  per  cent  from  the  mean  of  the  other  two, 
hut  it  will  be  remembered  that  the  flow  in  this  test  was 
measured  over  a  weir  whose  accuracy  is  questionable 
10  within  this  figure  at  least.  The  gage  on  the  elbow 
and  the  hook  gage  measuring  the  weir  head  were 
read  simultaneously,  but  on  account  of.  their  distance 
apart  of  10  feet,  and  on  account  of  the  size  of  the 
weir  box,  it  is  probable  that  inequalities  in  flow  ob- 
served on  the  elbow  gage  caused  by  the  speed  varia- 
tion of  the  pump  were  not  indicated  at  the  same  time 
on  the  weir  gage,  thereby  introducing  further  slight 
errors.  Hence  the  authors  feel  safe  in  saying  that  for 
~mall  elbows  C  =  5.60  very  closely  and  the  formula 
holds  to  within  2  per  cent,  making  due  allowance  for 
the  accuracy  of  all  methods  employed  in  arriving  at 
this  result. 
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The  accuracy  of  this  final  result  depends  on  the 
accuracy  of  the  methods  used  in  determining  each 
of  the  (luantities  which  enter  into  it.  These  we  esti- 
mate as  ftillows,  taking  as  the  error  of  any  set  of 
measurements,  the  difference  between  the  mean  of  a 
set  and  the  measurement  of  ma.ximum  variation 
d  is  measured  to  within  Yz    of  1   per  cent. 

V  is  measured  to.  within  1   per  cent, 
li  is  measured  to  within               2  per  cent. 

V  is  measured  to  within  4' 10  of  1   per  cent. 
The  combination  of  these  according  to  tlie  abo\e 

formula  gives  the  accuracy  of  the  combined  measure- 
ments within  L8  per  cent,  or  say  2  per  cent  at  the  most. 
In  order  to  facilitate  the  use  of  the  above  formula 
the    chart,    Fig.    6,    has    been    prepared,    giving    the 


4.  The  position  of  the  ta])s  should  be  radial  and 
exactly  opposite  at  the  middle  of  the  bend  and  in  a 
horizontal  plane,  but  small  departures  from  any  or  all 
of  these  conditions  but  slightly  aft'ects  the  results.  If 
the  elbow  is  placed  in  any  other  than  a  horizontal 
position  the  .gage  reading  must  be  corrected  for  the 
static  head  corresponding  to  the  \'ertical  distance  be- 
tween the   taps. 

.^.  The  ordinary  90  degree  elbow  is  a  satisfactory 
measuring  de\'ice,  and  for  those  tested  above  is  as  ac- 
curate as  any  method  employed  at  present. 

6.  The  adoption  of  the  elbows  as  a  measuring- 
device   has   the   following  advantages: 

(a)  It  is  applicable  to  pipe  lines  in  ]ilace.  for 
almost  every  line  'has  an  accessible  elbow. 


-^   raUo  ofa//a/7?.  u/' pipe 


/5  /.4  /.6 

To  radius  of  bend 


Fig.   6.     Velocity   in   Pipe   for  Any  Given   Elliow. 


value  of  "\"  for  any  pair  of  \alues  (-)f  h  and  —  . 

r 

Conclusions. 

1.  There  is  a  consistent  relation  between  the 
How  of  water  in  an  elbow  and  the  difference  in  pres- 
sures between  the  convex  and  concaxe  sides  at  the 
middle   of  the   bend. 

2.  The  relation  as  given  in  formula  holds  to  with- 
in 2  per  cent  for  small  elbows  and  probably  hi.ilds  for 
all  sizes  with  slight  modification. 

3.  Disturbed  water  in  pipe  line  returns  to  nor- 
mal flow  after  a  distance  of  10  diameters  below  the 
disturbance. 


(b)  Position  of  elbow  with  reference  to  gates 
and  tees,  if  the  latter  are  more  than  ten  diameters 
ahead  of  elbow,  is  of  no  consequence.  ■     • 

(c)  Simplicity  of  apparatus. 

ul)  Quickness  and  ease  with  which  the  neces- 
sar\-  reading  is  obtainable. 

7.  With  a  suitable  device  for  measuring  very 
small  dift'erences  in  head  such  as  a  differential  gage, 
the  method  outlined  provides  a  simple  positive  deter- 
mination of  small  flows  such  as  due  to  leaks  in  a  pipe 
line. 

S.  As  a  permanent  measuring  device,  the  use 
of  a  ca.st-iron  elbow  with  a  finished  interior  surface, 
say  enameled,  with  permanent  pressure  taps  and  re- 
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cordiiiK^  device  is  advised.  If  calibrated,  its  readings 
coidd  be  depended  on  to  a  greater  degree  of  precision 
than  those  of  some  present  forms  of  meters. 

The  authors  regret  that  lack  of  time  has  prevented 
the  further  investigation  of  this  problem  and  its  cx- 
lension  to  other  sizes  of  elbows.  As  far  as  is  known, 
this  is  the  first  work  in  this  direction  performed  to 
.late,  and  if  the  results  presented  here  will  only  tend 
to  stimulate  further  investigation,  the  purpose  of  this 
paper  will  have  been  accomplished. 

We  desire  to  express  our  sincere  appreciation  and 
thanks  to  Mr.  Buckner  Speed,  :\1.  S.,  of  Berkeley, 
under  whose  guidance  and  in  whose  laboratory  the 
greater  part  of  this  work  was  performed. 

We  also  wish  to  express  our  thanks  to  the  Peo- 
ple's Water  Company  of  Oakland,  through  their  en- 
gineer, Mr.  Marks,  who  kindly  furnished  the  4  in.  and 
6  in.  C.  I  elbows,  and  also  the  Professors  Le  Conte  and 
Etcheverry  of  the  University  of  California  for  their 
kindlv   hints   and   suggestions. 
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NORTH-VEST    ELECTRIC    LIGHT    AND    POWER    ASSOCIA- 
TION   CONVENTION. 
Convenes  Thursday,  September  21,   litll,   at  Spokane.  Wash. 
Papers  to  be  presented  include: 

1.  -Frolilenis  of  Power  Transmission  and  Dlstiibation." 
Editor,  Mr.  Fiskin,  Washington  Water  Power  Co. 
Associate  Editoi-s,  Jno.  Harrisburser,  Sea.  Tac.  Power  Co. 
H.  R.  Wakeman.  Portland  Ry.,  Light  &  Power  Co. 

D.  F.  McGee,  Pacific  Light  &  Power  Co. 
S.  C.  Lindsay,  Seattle  Electric  Co. 

2.  "Central    Stations    Publicity    and    Commercial    Policy." 
Editor,  W.  J.  Grambs,  Seattle  Electric  Co. 

Associate  Editors,  M.  C.  Osborne,  Wash.  Water  Power  Co. 
F.  F.  Barbour,  Portland  Ry.,  Light  &  Power  Co.     T.  L. 
White  (Byllesby  &  Co.,  Dalles,  Ore.). 
:{.  "New   Business    Methods   tor   the    Small    Central    Station." 

Editor,  Arthur  Gunn,  Wenatchee,  Wash. 

Associate    Editors,    M.    D.    Spencer.    Eugene,    Oro.      L.    B. 

Faulkner,  Olympia,  Wash.     Fred  Shields,  Moscow,  Idaho. 
4,  "Legal  Aspects  of  the  Light  and  Power  Business." 

Editor,  N.  W.  BrocVett,  Seattle-Tacoma  Power  Co. 

Associate   Editors,    F.    T.    Griffith,   Portland    Ry.,   Light    & 

Power   Co.     Hugh   A.    Tait,   Seattle   Electric    Co.,    F.    T. 

Post,     Washington    Water    Power    Co.      R.    W.    Wilbur. 

Portland  Ry.,  Light  and  Power  Co. 

'<.  "Methods  of  Accounting  in  Connection   with   the   National 

and  State  Legislature." 

Editor,   C.   N.   Huggins,   Portland  Ry..  Light   &   Power   Co. 

Associate  Editors,  Wm.   Best,  Seattle,  Tacoma  Power  Co. 
D.  C.  Coplas.  Washington  Water  Power  Co.,  Auditor  or 
Treasurer  Byllesby  Co.     A.  M'.  Q.  Birtwell,  Seattle  Elec- 
tric Co. 
G.  "Central  Station  Problems." 

(a)  "Line  Extensions." 

(b)  "Question  of  Meter  or  Flat  Rates  in  Small  Towns." 
Editor,  A.  C.  McMicken,  Portland  Ry.,  Light  &  Power  Co. 

T.  "Meter  Accuracy  in  Relation  to  Central  Stations  Increase." 
Editor,  R.  E.  Thatcher,  Seattle  Electric  Co. 
Associate    Editors,    K.    L.    Willis,    Portland    Ry.,    Light    & 
Power  Co.   T.  G.   Finley,  Washington   Water   Power   Co. 
Mr.  Snyder.  Seattle-Tacoma  Power  Co. 
S.  "Electric  Heating  and  Kindred  Uses  of  Electricity." 
Editor,  P.  V.  Barbour,  Portland  Ry.,  Light  &  Power  Co. 
T.   C.   Martin,   secretary   of  the   National   Electric   Street 
.\?sociation,  will  be  in  attendance. 


METHODS     OF     CALCULATING     ILLUMINATION. 
Discussion  before  San  Francisco  Section,  American  Insti- 
tute  of   Electrical    Engineers,   on    paper    presented   by    L.    S. 
Twomey  on  June  23,  1911,  and  printed  in  these  columns  on 
,Iuly  1,  1911. 

8.  J.  Lisberger  (Chairman):  We  have  listened  to  an 
interesting  paper  this  evening  on  the  subject  of  methods  of 
calculating  illumination.  There  is  probably  nothing  more 
interesting  to  the  engineer — or  nothing  that  has  been  more 
neglected  than  the  subject  of  illumination.  I  think  some  of 
our  mathematical  experts  have  told  us  that  out  of  the  total 
amount  of  energy  put  into  the  light  we  get  something  less 
than  two  per  cent  of  its  effective  value.  There  are  no  doubt 
quite  a  few  members  present  who  would  like  to  ask  Mr. 
Twomey  some  questions.  The  paper  will  now  be  open  to 
discussion. 

C.  L.  Cory:  1  don't  know  that  I  have  any  particular 
question  to  ask.  1,  like  many  of  the  rest  of  you,  have  been 
especially  interested  this  evening  in  listening  to  the  theoret- 
ical process  whereby  these  extremely  practical  tables  have 
lieen  evolved:  and  the  author  has  shown  us  how  very  readily 
these  tables  may  be  adapted  for  any  particular  kind  of 
illumination.  As  our  chairman  has  said,  I  think  perhaps  a 
number  of  us  have  from  time  to  time  been  more  or  less  going 
by  the  rule  of  thumb,  or  groping  in  the  dark,  to  obtain  the 
result  which  has  been  shown  here  this  evening  as  the  proper 
illumination  for  some  specific  purpose;  and  the  conditions  in 
any  one  room  or  space  to  be  illuminated  differ  so  largely, 
that  the  results  given  us  here  may  be  practically  applied,  and 
I  think  are  extremely  interesting,  and  certainly  valuable. 

.Again,  it  has  been  running  through  my  mind  as  I  have 
been  listening  to  the  paper  and  looking  at  the  slides  and  the 
curves  and  the  constants,  that  we  are  no  longer,  perhaps, 
from  the  purely  electrical  standpoint,  dealing  with  a  certain 
(luantity  of  electrical  energy  in  the  light-giving  device;  in 
other  words,  if  yt  u  care  to  consider  the  incandescent  lamp, 
we  have  progressed  from  the  ordinary  single  hair-pin  light 
filament  of  the  carbon  lamp  without  any  shade  and  without 
any  particular  concern  being  given  to  the  shape  of  that 
single,  hair-pin  shaped  filament,  to  a  combination  of  things 
which,  after  all,  is  a  lamp  much  more  efficient  than  the 
ordinary  carb:n  lamp  was  in  the  first  place;  a  filament  more 
complex  in  form,  but  at  the  same  time  capable  of  giving  a 
more  uniform  distribution  of  light;  then  finally  that  com- 
1)  nation  supp'emenied  by  a  reflector  to  place  the  light  where 
it  is  most  desired. 

I  was  especially  impressed  with  the  last  few  slides, 
which  showed  how  in  the  first  place  the  light  was  more 
intense  at  an  angle  of  some  40  degrees  frcm  the  vertical,  and 
the  next  slide  where  the  light  was  almost  a  vertical  tube 
with  a  flat  bottom;  and  the  last,  where  the  distribution  was 
inactically  parallel  with  a  circle  drawn  through  the  center  of 
illumination. 

The  paper  has  been  extremely  interesting,  and  I  am  glad 
to  have  been  fortunate  enough  to  have  followed  the  develop- 
ment from  the  purely  theoretical  standpoint  to  the  extremely 
practical  results  that  the  tables  show. 

H.  Y.  Hall:  T  would  like  to  ask  Mr.  Twomey  to  give 
some   method   of   calculating   indirect  illumination. 

Mr.  Twomey:  I  am  very  sorry,  but  I  havent  anything 
:iIong  that  line.  I  really  have  dealt  very  little  with  indirect 
illumination  and  do  not  know  much  about  it;  but  aside  from 
iliat.  from  all  the  installations  I  have  seen  of  indirect  illumi- 
iKition,  I  doubt  whether  any  calculations  have  been  made. 
Mr.  Hall:  Are  there  any  constants  that  can  be  used? 
Mr.  Twomey:  Mr.  James  R.  Cravath  in  the  Electrical 
World  of  May  11th,  1911,  presents  a  very  able  article  on 
ilii.s  subject  which  seems  to  be  about  the  only  thing  available 
:it  this  time.  Mr.  Cravath  gives  a  table  of  efficiency  con- 
stants for  indirect  lighting  which  should  be  used  in  a  manner 
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similar  to  those  sivon  in  Kig.  l'{  ol'  llie  paper  under  discus- 
sion.  Tliese  constants  applied  for  centrally  located  fixtures 
with  efficient  mirrored  reflectors  and  clean  glassware  are 
as  follows: 

E^'FIC1E^•CY  CONSTANTS  FOR  INDIRECT  LIGHTING  FROM 
CENTRALLY  LOCATED  F5XTURES  WITH  EFFICIENT 
MIRRORED  REFLECTORS  AND  CLEAN  GLASSWARE. 

Per  cent 
Room  efficiency  from 

Height  Dimensions  Color  lamp   to 

Feet.  Feet.  Walls.  Ceiling.      working  plane. 

8.5  12      X16..';  Lt.  Green  Lt.  Cream  29.5 

9.8  15     .K  15.2  Dark  Green  Lt.  Cream  28.0 

9.8  12.7  X  12.7  Lt.  Figures  Lt.  Cream  .37.0 

11. r.  37.6x70  Lt.  Cream  Lt.  Buff  3C.0 

It  seems  to  be  the  opinion  of  many  prominent  engineers 
that  in  the  future  we  may  expect  mere  development  along 
the  lines  of  semi-direct  lighting.  It  we  have  an  Alba  reflector 
or  a  reflector  of  similar  character  inverted,  the  greater  part 
ol  the  light  is  thrown  up  to  the  ceiling,  while  a  small  jjropor- 
lion  is  transmitted  directly  thiough  the  translucent  reflector. 
It  takes  away  the  iieculiar  cold  effect  that  you  may  have 
noticed  in  direct  lighting  installations.  It  seems  to  be  the 
opinion  of  quite  a  number  of  prominent  engineers  that  this 
is  coming  into  use. 

H.  W.  Crozler:  1  would  like  to  ask  to  what  extent  the 
eye  strain  is  due  to  the  varying  color  of  the  light.  With  a 
carbon  light,  which  is  mostly  yellow,  there  is  not  very  much 
eye  strain,  but  with  some  tungsten  lamps  the  strain  is  con- 
siderable, and  it  is  noticeable  when  the  change  is  made  from 
the  carbon  to  the  tungsten.  Is  that  due  to  the  increased 
intensity  or  more  to  the  color  of  the  light? 

Mr.  Twomey:  You  are  trying  to  change  from  carbon  to 
tungsten? 

Mr.  Crozler:     Yes. 

Mr.  Twomey:  I  think  that  you  will  find  in  most  cases  it 
is  due  to  the  poor  installation  of  the  tungsten  units  rather 
than  to  the  color  of  the  light.  The  intrinsic  brilliancy  of  the 
tungsten  filament  is  many  times  that  of  the  carbon  filament, 
so  that  in  all  cases  where  lamps  are  used  within  the  line  of 
vision  or  where  the  lamp  itself  may  be  seen  at  all,  it  should 
be  frosted.  For  service  such  as  in  this  room  the  lamps  should 
always  be  bowl  frosted  and  equipped  with  reflectors.  As  far 
as  effect  of  the  color  on  eye  strain,  that  seems  to  be  a 
question  for  the  physiologist  to  determine. 

A.  H.  Babcock:  The  questicn  just  asked  suggests  some- 
thing that  :s  made  use  of  in  the  design  of  telescopes  where 
optical  work  is  required;  that  is,  the  function  of  the  telescope 
is  to  gather  as  large  an  amount  of  light  as  possible,  and 
draw  it  to  the  eye  in  such  shape  that  it  can  be  recognized — 
the  point  of  light  at  a  great  distaiice  can  be  recognized.  New 
it  is  impossible  in  the  line  of  lenses  to  bring  all  of  the 
spectrum  to  the  same  focal  plane.  Consequently  it  is  the 
effort  of  those  who  design  telescopic  lenses  to  bring  to  the 
focus  as  much  of  the  spectrum  as  the  human  eye  responds  to 
with  the  greatest  activity.  For  that  reason  the  great  Lick 
telescope  is  designed  to  bring  the  yellow  and  green  to  the 
focus,  the  red,  the  lower  end  of  the  spectrum  goes  beyond  in 
one  direction,  and  the  violet  goes  beyond  the  focal  plane  the 
other.  One  is  inside  and  the  other  is  outside.  The  effect  of 
this  is  that  when  the  spectroscope  is  attached  to  the  telescope, 
and  the  tube  is  rotated  in  such  a  manner  as  to  bring  various 
parts  of  the  spectrum  to  the  eye,  when  you  turn  from  one  end 
of  the  spectrum  to  the  other  you  turn  slowly,  so  ycur  eye  is 
accustomed  to  the  light  it  gets.  When  the  yellow  and  green 
come  in  you  almost  instinctively  close  your  eye,  because  there 
is  such  a  great  difference  in  the  intensity.  The  question  just 
asked  suggested  to  my  mind  whether  that  color  effect  did  not 
have  much  to  do  with  the  tiring  effect  on  the  eye.  1  realize 
quite  fully  that  the  direct  light  of  a  very  brilliant  source  does 
tire  the  eye;  but  the  fact  that  the  human  eye  has  for  many 
centuries  been  adapting  itself  to  a  preponderance  of  yellow 


rays  which  we  get  out  of  the  sunlight  would  indicate  to  me 
that  the  eye  is  best  adapted  to  recognize  the  yellow  and  green 
lays.  That  is  taken  advantage  of,  as  I  say,  in  the  construc- 
tion of  great  telescopes,  where  the  quantity  of  light  and  its 
effect  on  the  eye  are  of  the  utmost  importance. 

The  paper  of  the  evening  has  been  very  interesting  to  all 
of  us  who  have  had  to  do  with  lighting  and  with  illumination. 
I  regret  very  much  that  this  meeting  is  not  attended  by  every 
architect  within  reach,  because  my  experience  has  made  me 
feel  that  architects  above  all  others  are  the  most  ignorant  on 
the  subject  of  scientific  illumination.  I  have  had  several  times 
to  clear  up  some  lighting  messes  made  by  some  rather  import- 
ant architects;  and  the  utter  disregard  that  is  shown  to 
common-sense  methods  in  illumination  is  something  astonish- 
ing to  one  who  has  not  run  into  it.  In  one  of  our  large 
draughting  rooms  in  the  general  offices  of  the  Southern  Pacific 
Company  the  draughtsmen  complained  they  were  not  getting 
light  enorgh.  There  were  16-candlepower  carbon  lamps  high 
;i|)  in  the  ceiling,  so  the  architect  in  charge  of  the  building 
simply  doubled  up  h's  cand'epower.  Then  the  wiring  was  not 
adequate  for  the  double  load,  and  the  voltage  dropped  off. 
It  was  only  by  the  force  of  an  order  from  the  proper  authority 
that  the  man  was  made  to  consider  the  use  of  a  proper  lamp, 
with  a  proper  reflector  back  of  it. 

Now  that  man  is  not  an  ignorant  man.  One  piece  of  work 
that  he  did  you  gentlemen  saw  at  the  last  meeting;  but  when 
it  came  to  lighting  he  was  the  most  pig-headed  man  that  I 
have  had  to  do  with.  It  is  not  confined  to  him.  It  is  charac- 
teristic of  the  breed.  They  don't  know;  and  they  do/t  know 
that  they  don't  know.  It  is  a  subject  which  is  extremely 
irritatin.g  to  a  man  who  deals  directly  with  precise  methods, 
and  I  think  that  some  of  you  lighting  experts  would  do  well 
to  convert  a  few  architects  if  possible  to  a  more  rational  view 
of  things. 

Mr.  Twomey:  In  some  cases,  Mr.  Babcock,  cur  efforts  to 
convert  the  architects  have  met  with  about  the  same  results 
as  you  mention. 

Mr.  Cory:  There  is  nothing  like  getting  a  large  number 
of  oiiinions  that  we  know  are  coming  from  very  different 
sources.  I  would  like  to  ask  Mr.  Vincent  if  he  can  give  us 
any  experience  that  he  had  about  lighting  a  very  large  room 
from  the  ceiling  I  think  about  100  feet  from  the  floor? 

W.  G.  Vincent:  1  don't  know  that  I  have  anything  special 
to  say  about  that  room,  because  it  has  not  been  used  yet. 
1  am  waiting  to  see  what  the  result  is  when  it  is  used. 
Hut  I  have  found  this  great  difficulty,  that  the  personal  equa- 
tion enters  so  much  into  the  question  of  lighting.  For  in- 
stance, I  like  a  general  illumination.  I  don't  like  a  light 
ii,ght  in  front  of  me  reflecting  on  the  table;  but  it  seemed  to 
be  the  idea  of  the  architect  in  this  case  that  each  reading 
table  should  have  a  lamp  right  in  front  or  it.  I  think  the 
tiring  effect  that  Mr.  Babcock  speaks  of  is  due  to  the  excessive 
light  on  the  paper  reflecting  on  the  eye.  Light  on  the  paper 
.sufficient  for  reading  purposes  would  not  have  that  tiring 
effect.  I  was  trying  to  hold  down  to  general  illumination 
from  above  which  would  be  sufficient,  and  not  in  excess  to 
tire  the  eye. 

I  think  the  principal  work  of  the  illuminating  engineer  is 
to  get  the  location  of  outlets  properly  spaced;  because  the 
conditions  of  usage  of  rooms  vary  so  much  that  it  is  hard  to 
say  just  the  quantity  of  light  to  suit  all  conditions;  and  I 
think  the  principal  thing  in  a  building  is  to  get  the  spacing 
properly  laid  out;  after  that  is  done  it  can  be  suited  to  the 
conditions  of  the  room.  Isn't  that  what  you  think,  Mr. 
Twomey? 

Mr.  Twomey:     Yes,  I  believe  that  is  so. 

Mr.  Vincent:  The  conditions  of  the  painting  and  tinting 
of  the  rooms  vary  from  time  to  time,  and  it  seems  impossible 
10  figure  out  what  the  particular  color  is  going  to  be;  but  the 
architect   always   has   ideas   about   the   artistic   effect  of   the 
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spacing  ol'  the  out  lets,  which  do  not  agree  with  llie  engi- 
neering. 

A  Member:  One  of  the  speakers  has  menf.oned  the  dit- 
ficult.v  of  having  the  arcliilects  talie  up  the  question  rr(.ni  the 
engineer's  point  of  view.  I  believe  it  is  true  that  in  many 
respects  it  is  the  fault  of  the  electrical  engineer  that  difficul- 
ties arise,  and  I  believe  that  if  there  were  some  effort  made 
to  have  the  speakers  of  the  different  societies  of  the  city  speak 
on  these  subjects,  it  would  remedy  some  of  the  conditions 
mentioned.  I  would  suggest,  therefore,  that  it  be  taken  up 
with  the  executive  committeo,  with  a  view  to  having  some  of 
our  speakers  address  the  American  Institute  of  Architects, 
and  some  of  them  address  us.  No  doubt  we  can  learn  some- 
thing. 

Mr.  Babcock:  I  would  like  to  ask  the  author  what  he 
considers  to  be  a  fair  methcd  for  a  contract  between  a 
municipality  and  the  lighting  company  for  street  illumination: 
whether  or  not  it  is  i)ossible  to  make  a  contract  on  the  basis 
of  a  certain  minimum  illumination— so  many  foot-candles  at 
any  point  along  the  street;  and  whether  it  would  be  possible 
to  draw  a  contract  in  that  way  whicli  would  be  fair  to  the 
municipality  and  to  the  lighting  company,  to  specify  the  mini- 
mum illumination  by  foot-candles  at  any  pont  of  the  street? 

Mr.  Twomey:  The  way  that  is  generally  done  Is  to  get 
up  plans  and  s])ecitications  fcr  the  lighting,  and  not  only 
specify  candlepower,  but  specify  the  location  and  equipment 
and  reflectors  and  so  forth.  When  that  is  made  out  by 
competent  engineers  they  secure  the  result  desired  that  yea 
s|)eak  of.  This  is  simi)ly  another  way  of  getting  at  it,  although 
1  have  heard  of  them  specifying  a  certain  equipment  and 
efficiency  of  units. 

Mr.  Lisberger:  I  think  that  could  be  done  if  the  city  had 
enough  to  pay  for  the  lighting,  or  the  lighting  company  could 
make  a  low  enough  rate  to  meet  the  city's  financial  condition. 
1  think  you  would  run  into  a  number  of  difficulties  in  attempt- 
ing this  except  on  well-lighted  streets.  For  example,  take 
iMarket  street,  or  Broadway  in  Oakland,  where  you  can  abso- 
lutely space  lights  at  a  given  interval  in  case  the  city  could 
afford  to  do  that;  but  if  you  take  scattered  territories  I  don't 
think  you  could  do  it,  particularly  when  you  take  into  account 
tree  conditions,  where  it  would  be  absolutely  impossible  to 
live  up  to  them,  even  with  any  type  of  lighting  you  might 
put  in. 

1  don't  know  whether  I  caught  your  point  or  not. 

Mr.  Babcock:  No,  I  don't  think  the  Chairman  does  quite 
cover  the  point.  Of  course  if  the  streets  are  entirely  covered 
with  trees  so  they  arch  over  the  roadway  it  is  a  very  serious 
difficulty,  especially  if  the  tre^s  should  be  low.  But  supjwse 
you  had  a  case,  for  example,  as  we  have  sometimes  now, 
where  a  municipality,  in  granting  a  railway  franchise,  calls 
for  the  street  to  be  illuminated.  The  railroad  company,  in 
part  consideration  of  Its  franchise,  agrees  to  light  its  streets. 
There  is  a  practical  question.  As  some  of  you  know,  there  is 
a  tendency  here  in  this  district  nowadays  to  insert  such  a 
provisicn.  The  question  immediately  arises.  What  kind  of 
light?  My  contention  is,  it  is  none  of  the  municipality's 
business  what  kind  of  light  is  put  there.  What  they  are  after 
is  a  certain  illumination  of  the  street.  That  is  the  practical 
thing  that  we  are  after.  The  question  is,  as  far  as  the  rail- 
road is  concerned,  how  far  ahead  of  a  moving  tram  can  a 
nuui  or  wagon  be  noticed  by  the  motorman;  and  that,  to  me, 
is  the  practical  point  involved  in  this  case. 

Now  over  in  Oakland  the  City  Council  has  demanded  this 
|)oint  in  some  of  our  franchises.  Questions  may  arise.  What 
kind  of  light?  I  deny,  as  I  said  before,  it  is  any  of  the 
business  of  the  municipality.  It  was  cur  business  to  ask  for 
a  definite  specification  as  to  the  quantity  of  light  at  any  given 
point.  In  one  case  there  was  a  city  electrician  who  was 
amenable  to  reason.  There  was  a  provision  of  that  kind  put 
into  the  franchise,  that  a  minimum  illumination  of  .01   foot- 


caudle  sliould  be  furnislied  l)y  the  railniad,  tlie  choice  of  liie 
apparatus  to  lie  entirely  iu  the  railroad  company's  hand,  but 
the  design  of  the  fixtures  to  Ite  ap|)roved  by  the  Board  of 
I'ublic  Works.  I'nder  that  franchise  there  has  been  no  light- 
ing done  so  far;  but  I  have  no  doubt  it  can  be  worked  out. 
There  is  also  in  that  franchise  a  methi  d  for  determining  the 
illumination  at  any  point  along  the  street,  the  provision  being 
to  calculate  from  the  manufacturer's  certified  curve  of  the 
lamp  used  what  the  illumination  will  be. 

The  point  I  had  in  mind  was  to  find  out  whether  any 
other  contract  of  that  kind  was  known,  and  if  so,  how  it 
,  worked  out,  and  whether  the  author  thought  it  was  iiractical 
to  work  such  a  thing  to  a  conclusion. 

Mr.  Twomey:  In  the  case  of  low  units  and  improper 
reflectors  with  excessive  glare,  although  the  foot-candle  inten- 
sity may  be  high  enough  at  any  point  the  glare  might  be  so 
sreat  that  there  would  be  a  great  deal  of  difficulty  in  distin- 
guishing objects  far  ahead  of  the  train,  especially  objects  on  the 
other  side  of  light  source.  When  you  have  low  units  of  great 
brilliancy  iu  a  poor  installation,  the  fi  ot-candle  intensity 
might  be  decreased  and  by  installing  a  properly  designed 
system  better  results  would  be  secured. 

Mr.  Babcock:  Wouldn't  ,t  be  the  tendency  of  the  engi- 
neer of  the  railroad  company  to  give  as  low  an  intensity  as 
he  could?  It  seems  to  me  it  would  be  my  business  in  that 
case  to  get  as  much  illumination  frcra  the  source  of  light  as 
possible;  and  in  this  particular  case  we  had  to  consider  incan- 
descent lamps  for  that  reason,  which  would  produce  the  .01 
(andles. 

Mr.  Twomey:  That  is  apparently  ample  illumination  as 
far  as  the  elimination  of  danger  from  moving  trains  is  con- 
cerned. 

Mr.  Babcock:  How  wc.uld  that  compare  with  the  ordinary 
street  illumiuation? 

Mr.  Twomey:  A  minimum  of  .01  foot-candles  comjiares 
very  favorably  except  with  the  lighting  in  business  districts; 
there  it  runs  as  high  as  0.10  foot-candles  in  some  cases.  The 
minimum  illumination  specified  frequently  for  residence  dis- 
iricts  is  .004  foot-candles. 

Question:  Isn't  it  a  fact  that  most  of  the  methods  used 
in  the  streets  are  very  inefficient. 

Mr.  Twomey:     I  should  say  they  are. 

Mr.  Lisberger:  1  presume  there  is  no  more  inefficient 
type  of  lighting  than  the  so-called  electrolier  lighting.  An 
endeavor  to  produce  a  proper  illumination  has  been  made  by 
one  company — I  don't  know  the  name  of  the  company  that 
iiianufactures  the  electrolier — but  it  has  got  a  little  different 
shape  of  globe  than  that  before  used.  I  don't  know  whether 
you  have  seen  it.  There  were  some  samples  of  it  on  Kearny 
street.  The  electrolier  arm  ordinarily  coming  out  like  this 
(drawing  diagram)  contains  a  globe  something  of  that  shape. 
In  the  San  Francisco  electroliers  there  are  four  of  these 
downward,  and  one  on  top  of  the  post.  The  new  globe  is 
shaped  very  much  like  this  (drawing  illustration);  the  lamp 
is  visible  if  you  get  almost  underneath  the  electrolier.  This 
in  here  is  fluted,  very  much  like  a  hclophane — in  fact  if  may 
be  a  holojihane  ])roduction — 

Mr.  Twomey:     1  do  not  recognize  it. 

Mr.  Lisberger:  They  were  first  used  in  Cincinnati.  The 
lamp  is  right  in  here  (indicating),  and  if  you  get  under  the 
electrolier  you  can  see  it.  It  is  not  nearly  as  pretty  a  globe 
to  the  eye  in  daylight  as  the  ordinary  round  shape  of  globe; 
lint  as  far  as  area  of  illumination  in  its  vicinity  is  concerned, 
and  improving  the  lighting  of  the  street,  it  is  .^)0  per  cent 
(letter  than  your  old  electrolier. 

Mr.  Twomey:  The  Holophane  Company  has  a  new  light- 
ing unit  which  consists  of  refiector  shaped  something  like 
this,  a  prismatic  reflector  which  has  a  similar  distribution  to 
ihat  of  the   extensive  type   explained   some   time   ago.     The 
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lirismatic  reflector  is  surrounded  by  an  opal  envelope  and 
has  an  ornamental  holder  at  the  top.  The  unit  has  a  dis- 
tribution curve  something  like  this,  the  maximum  occurring 
at  such  an  angle  as  to  avoid  excessive  glare  and  to  give 
approximately  uniform  illumination  with  a  ratio  of  height  to 
spacing  of  approximately  1  to  4.  With  an  opalescent  ball 
with  this  same  lamp  you  would  have  a  distribution  curve 
approximately  like  this;  you  will  see  that  the  two  are  rad- 
ically different. 

IVlr.  Lisberger:  .And  it  is  a  great  improvement  on  tlie  old 
type  of  electrolier. 

Mr.  Twomey:  They  may  be  located  in  a  bad  position  so 
as  to  cause  reflection  from  the  paper  back  into  the  eye.  Tlie 
correct  direction  for  light  for  reading  is  from  over  the  left 
shoulder  so  that  the  light  is  reflected  fiom  the  paper  to  the 
front  instead  of  back  into  the  eye. 

Mr.  Cory:  If  I  say  Just  a  word  here  again,  I  think  the 
point  that  has  been  discussed  about  street  lighting  aiul  the 
minimum  illumination,  can  perhaps  be  used  directly  in  the 
illumination  of  a  certain  room.  The  room  that  Mr.  Vincent 
had  in  mind  and  I  had  in  mind  is  the  reading  room  of  the  new 
Doe  Library,  the  gift  of  Mr.  Charles  F.  Doe  to  the  University 
of  California,  which,  if  I  am  right  in  my  recollection,  is  some 
200  feet  in  length  by  100  feet  wide — 

A   Member:      Fifty  feet. 

Mr.  Cory:  What  I  wanted  to  bring  up  is  this:  .Might 
it  not — if  we  cannot  do  this  matter  of  specifying  illumination 
for  municipal  lighting — be  a  good  idea  in  getting  the  illumi- 
nation for  such  a  room,  to  specify  not  only  minimum 
illumination  but  maximum  illumination  as  well.  I  remember 
quite  well  the  work  that  was  done  in  connection  witli  that 
room;  and  1  do  not  hesitate  to  say  that  the  work  was  done 
along  the  line  ihat  has  been  brought  out  here  this  evening. 
The  architect  was  not  in  sympathy  with  the  work  to  be  done 
at  all.  The  situation  was  practically  this:  if  all  the  lights  in 
the  room  were  put  out  except  this  one,  and  it  were  determined 
that  the  proper  foot-candles  on  a  table  was  correct  for  the 
average  person  reading,  how  shall  we  proceed  in  the  most 
economical  manner  for  the  consumption  of  electric  current 
to  give  a  general  illumination  over  the  tables  that  are  to  be 
used,  from  the  ceiling  without  the  individual  lamps?  And  I 
think,  as  has  been  brought  out  here  this  evening,  if  that 
particular  problem  in  such  a  room  as  that  is  attacked  in  the 
right  way  we  might  get  a  general  illumination,  which  would 
be  not  too  much  greater  or  too  much  less  than  you  would  get 
by  your  individual  light.  It  is  only  carrying  the  point  one 
step  further,  and  not  to  stop  with  the  minimum,  but  making 
it  impossible  to  go  beyond  the  maximum,  partcularly  when 
the  strain  on  the  eye  is  to  be  coilsidered. 

A.  J.  Bowie:  I  might  say  a  word  in  regard  to  the  subject 
before  us.  In  the  Mechanics'  Library  the  tables  are  arranged 
with  very  handsome  two-light  fixtures  covered  with  green 
shades,  and  I  have  found  a  great  deal  of  eye  strain.  I  cannot 
say  why  it  is,  but  presumably  the  high  intensity  and  reflec- 
tions; which  is  another  point  that  should  be  considered. 
1  would  like  to  ask  what  results  you  get  from  indirect 
illumination.  One  gentleman  I  know  has  had  very  good 
results  in  a  drawing  room.  He  had  four  different  candle- 
power  lamps  in  a  drawing  room  about  a  quarter  as  large  as 
this  room  we  are  sitting  in;  and  another  example  I  have  seen 
of  it  in  the  Wells  Fargo  Nevada  Bank,  where  the  illumination 
seemed  to  be  bad  indeed.  Do  I  understand  this  matter  of 
indirect  lighting  is  in  an  experimental  stage? 

Mr.  Twomey:  It  can  not  be  figured  as  exactly  as  direct 
lighting,  and  the  size  and  shape  of  the  room  are  more 
important  factors  than  in  direct  lighting.  The  method  of 
calculation  is  not  at  present  in  as  highly  developed  state  as 
for  direct  lighting. 

Mr.  Bowie:  What  do  you  suppose  was  the  matter  down 
in  the  Mechanics'  Library?    I  believe  25-candlepower  tungsten 


lamps  with  green  shades  are  used,  and  the  lamps  Ifi  to  IS 
inches  above  the  table. 

Mr.  Twomey:  They  may  be  located  in  a  bad  position  so 
you  get  a  leHection  from  the  paper  back  into  the  eye.  The 
correct  position  for  a  light  in  reading  is  from  the  left  shoulder, 
ai:(l  I  lie  reflection  goes  away  from  the  front  of  the  light. 

Mr.  Cory:  One  question;  Don't  you  think  yourself,  from 
your  own  experience,  that  you  would  not  undergo  that  same 
eye  strain  if,  instead  of  having  these  concentrated  units  close 
to  you,  allowing  very  great  variation  In  the  intensity  of  light, 
where  you  get  the  proper  illumination,  and  then  again  prac- 
tically none,  there  would  be  less  eye  strain  if  there  were 
uniform  illumination  above,  as  in  the  case  of  daylight? 

iVir.  Twomey:      Yes. 

Mr.  Cory:  1  think,  when  you  come  to  the  tungsten  lamps, 
which  is  an  economical  means  of  consuming  current,  you 
have  to  go  one  step  farther,  and  not  locate  them  so  close. 
Kven  in  your  reading  room  and  library,  get  general  illumina- 
tion. 

Mr.  Babcock:  I  don't  think  the  root  of  the  matter  has 
been  touched  yet.  The  human  eye  adapts  itself  to  the  maxi- 
mum light,  that  is  to  say,  the  piipilary  contraction  comes  in 
aiid  the  aperture  closes  automatically  until  the  maximum 
light  admitted  is  acceptable  to  the  eye.  Now  when  we  are 
reading  or  drafting — anything  of  that  kind — we  are  concerned 
\\  ith  contrasts,  and  nothing  else.  The  eye  is  picking  out  from 
a  liaciigiound  a  certain  thing  that  the  brain  wishes  to  recog- 
nise. That  may  be  type,  or  lines,  or  what  not,  but  that 
contrast  is  what  we  are  after.  Now  if  on  the  page  we  are 
Iroking  at  there  is  a  very  brilliant  light,  the  eye  closes,  the 
pupil  closes  to  that  illumination,  and  it  is  practically  impos- 
sible to  see  the  thing  we  are  looking  at.  That  can  be  tested 
by  any  one  of  us  in  a  very  simple  manner.  If,  for  instance, 
a  source  of  light  of  this  kind  is  available,  simply  turn  your 
back  on  it,  and  just  over  the  edge  of  your  book  put  a  bright 
light  out  in  front  of  you,  and  how  much  are  you  going  to  see 
of  that  page?  Nothing.  It  is  the  direct  illumination  of  the 
source  in  front  of  you  that  your  eye  is  accustoming  itself  to. 
Turn  that  light  out,  and  at  once  the  page  appears  to  be 
brighter.  It  is  not  that  the  page  is  brighter,  but  the  contrast 
between  the  maximum  illumination  coming  into  the  eye,  and 
the  thing  you  are  recognizing,  is  lost. 

1  have  a  photographic  dark  room,  and  I  go  on  the  theory 
that  a  maximum  illumination  in  there  is  what  I  am  after. 
It  must  be  of  a  certain  chemical  quality.  Consequently  it  is 
painted  canary  yellow  to  avoid  reflections  of  stray  light  that 
might  come  in.  If  it  wasn't  that  fear  of  a  leak  I  would  have 
the  inside  of  my  dark  room  as  white  as  possible,  but  I  want 
only  the  light  yellow  to  be  reflected  in  case  of  a  leak.  I  have 
all  the  red  light  I  need.  There  must  be  no  green  or  yellow; 
it  must  be  as  near  a  chromatic  red  as  can  ue  obtained.  The 
consequence  is  I  can  read  a  newspaper  in  the  dark  room. 
Why?  Because  my  eye  is  concerned  solely  with  the  contrast 
between  the  black  type  and  a  certain  background  that  looks 
red.  Consequently  I  can  see  the  black,  and  read  any  paper 
perfectly. 

To  me  that  is  the  theory  of  correct  illumination — to  have 
as  little  light  as  possible  to  get  the  contrast.  This  idea  of 
putting  a  light  of  high  intensity  down  low  on  a  desk  and  then 
attempt  to  work  by  it  is  rot.  You  tire  your  eye;  and  yet  our 
architects  will  go  on  and  on  and  do  that  very  thing  and  keep 
on  doing  it.  What  is  the  purpose  of  the  reading  room?  Is  it 
to  attract  people  to  come  in  from  the  outside?  No.  It  is  a 
mere  fool  business  method  of  an  architect,  who  will  erect  an 
artistic 'establishment  at  the  expense  of  the  comfort  and  the 
use  to  which  it  is  put. 

Mr.  Lisberger:  Mr.  Twomey,  in  some  of  the  slides  you 
showed,  there  was  in  the  case  of  the  holophane  reflector  a 
certain  amount  of  light  given  behind  the  vertical  line,  up 
in  here  (indicating).     Was  that  intentional  or  not?    You  had 
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some  of  your  curves  cuuiiug  down  like  that  liuUicatiiig). 

Mr.  Twomey:  That  is  leally  intentional,  because  it  is 
(lesiied  to  have  some  light  there.  That  ceiling  leHection 
makes  some  increase  over  the  Illumination  calculated  by  the 
"point  by  point"  method.  Where  you  have  light  walls  and 
light  ceilings  it  increases  as  hish  as  75  per  cent  in  some 
cases,  I  think. 

Mr.  Babcock:  I  would  like  to  add  something  to  the 
remarks  1  have  just  made,  illustrating  the  point  that  it  is  a 
question  of  contrast. 

Those  of  you  using  a  film  on  a  kodak  to  take  photographs 
know  that  on  the  little  black  piece  of  paper  you  pull  out 
there  are  some  spaces  left  for  making  notes.  It  Is  my  habit 
in  taking  photographs  to  note  on  that  little  black  slip  of 
paper  the  length  of  exposure,  the  stock  used,  and  whatever 
notes  may  be  of  value  in  the  development  of  that  particular 
(ilm.  When  1  take  that  into  the  dark  room  1  use  a  black 
piece  of  paper  with  a  lead  pencil  mark  on  it.  One  ordinarily 
would  think  this  would  be  utterly  illegible;  but  in  the  red 
light  you  have  precisely  the  effect  I  speak  of.  The  black 
paper  is  glazed,  and  reflects  the  light.  The  trace  of  the  pencil 
on  the  paper  does  not  reflect  the  light;  and  consequently  you 
have  the  appearance  of  a  dark  line  on  a  background  that  is 
easiyl  seen.  It  is  a  luminous  background  for  the  time  being 
reflecting  the  red  light  that  you  get,  and  the  black  pencil 
lines  don't  show.  C'onsequently  the  black  line  on  a  black 
ground  can  be  read  as  easily  as  on  a  piece  of  white  paper  here. 
Mr.  Lisberger:  I  think  we  owe  Mr.  Tw-omey  a  vote  of 
thanks. 

Mr.  Babcock:  I  will  be  very  glad  to  make  a  motion  that 
he  has  our  sincere  thanks  lor  this  evening. 

Mr.  Lisberger:  We  have  all  appreciated  Mr.  Twomey's 
efforts  on  our  behalf,  and  I  am  sure  we  have  learned  a  great 
deal  from  his  paper  tonight.  The  meeting  stands  adjourned. 
F.  W.  Loomis  (contributed):  On  looking  over  Mr.  Two- 
mey's paper  on  "Methods  of  Calculating  Illumination"  I  noted 
how  thoroughly  the  subject  had  been  covered. 

Some  of  the  tables  used,  however,  are  not  as  complete 
as  they  might  be,  and  it  may  be  of  interest  to  those  in  the 
illumination  field  to  see  these  tables  augmented. 

Under  the  heading,  "Point  by  Point  Method,"  Mr.  Twomey 
truly  states  no  account  is  taken  of  wall  and  ceiling  reflection. 
A  test  was  made  some  time  ago  by  the  engineers  of  the  Holo- 
phane  Company  that  has  been  developed  into  a  table  of  very 
interesting  figures. 

The  room  where  the  test  was  made  was  2'>  feel  long,  12 
feet  wide  and  10  feet  high.  Light  and  dark  conditions  of 
ceiling,  walls  and  floor  were  tested.  For  the  dark  covering 
a  very  dark  green  burlap  was  used,  while  a  light  straw-colored 
semi-matte  wrapping  paper  was  chosen  for  the  light  con- 
ditions. The  tests  were  made  with  one  light  source  in  the 
center  of  the  room,  close  to  ceiling,  and  again  with  three 
ceiling  outlets.  The  first  series  of  tests  the  lamps  were  clear 
and  bare,  while  the  second  series,  the  lamps  were  bowl 
frosted  and  under  extensive  type  of  Ho'ophane  reflectors. 
With  each  of  the  above  equipments  (i.  e.,  one  or  three-light 
sources  and  without  or  with  reflectors)  eight  tests  were  made 
thus,  giving  all  jiossible  combinations  of  light  and  dark  walls, 


ceiling  and  door.  The  engineers  were  thus  able  to  classify 
each  increase.  Not  only  did  the  expected  increase  due  to  light 
surroundings  occur,  but  there  also  showed  an  additional  in- 
crease due  to  what  may  be  termed  interaction  of  ceiling  and 
walls.     The  summary  in  brief  is  as  follows: 


of 
of 


light    ceiling 
light    celling 


Nl=Increase  due   to   liglit   ceiliiiB  alone. 
N2^Increase  due   to  light   vvulKs  alone. 
N3=:rlnerease  due   to   light    lloor  alone. 
N4=Addltlonal     increase    due    to    Interaction 

anil    light    walls. 
N5=Addition:il     increase     due     to     interaction 

and  light  floor. 
XG=.\ddUional    increase    due    to    interaction    of   light    walls    and 

light  floor. 
\'7=.\<l<lUional  increase  due  to  interaction  of  light  ceiling, 
light  walls  and  light  floor. 
NOTK:  For  complete  data  on  this  test  see  ■'Some  Experi- 
ments on  Reflection  from  Walls.  Ceiling  and  Floors,"  by  Lan- 
singh  and  Rolph.  Illuminating  Engineering  Society  Transac- 
tions,   Vol.    3,    190S.    Page    584. 

By    analysis   the    following   table    of    numerical    values   was 
obtained: 

LIGHT    SOURCE. 
1  lamp  with  red.  3  lamps  bare.  3  lamps  with  refl. 
Per  cent  Per  cent  " 

increase. 
96 


Nl.. 

N2.  . 
N3.  . 
.\'  1 .  . 
.\5.  . 
NG.  . 
.\7 .  . 

Toial 


1  lamp  bare. 
Per  cent 
Increase. 

79 
63 
11 
33 

6 

5 
42 

25S 


Increase. 
33 
19 


23 

0 
12 
58 

150 


4 
54 

6 
11 
60 

30S 


Per  cent 
increase. 
29 
26 
0 
37 
4 
11 
45 

151 


Of  these  only   four  are  of  material  value; 
.N'l=lncrease  due  to  celling  alone.  ' 

N2^Increase  due  to  walls  alone. 

.\l=Increase  due  to  Interaction   of  ceiling  and  walls. 
.\'7z=Increase  due   to  interaction   of  ceiling  and  floor. 

The  increase  due  to  light  surfaces  is,  of  course,  greatest 
when  bare  lamps  are  used  as  more  light  goes  to  the  ceiling 
and  walls;  but  the  losses  are  proportionately  greater  it  the 
reflection  co-efficient  of  such  surfaces  are  low.  Thus  is 
apparent  the  value  of  the  redirecting  power  of  a  good  reflector 
to  control  the  light  rays  and  send  them  in  a  useful  direction. 
With  the  bare  lamps,  near  the  ceiling,  the  result  would  be  an 
extremely  brilliant  spot  on  the  ceiling  around  the  source, 
which  compared  with  less  intensity  over  ba'ance  of  ceiling, 
wall  and  floor  surface,  again  shows  the  need  of  the  proper 
distributing  reflector  to  give  uniform  illumination. 

The  following  table  applies  in  general  for  increase  in 
actual  over  calculated  illumination,  in  small  or  moderate  sized 
rooms,  when  Holophane  reflectors  are  used: 


I'ondition    of 
Very    dark 
Medium 
Medium 
Very   light 
Very  light 
Very  light 


Increase    over    calcu- 

ceiling.    Condition   of   walls,  lated     Illumination. 

■Very    dark  0% 

Very    dark  15% 

Medium  40% 

Very    dark  30% 

Meilium        ,  55% 

Very    light  80% 


These  figures  should  not  be  used  in  connection  with  the 
t^ljles — Lumens  per  watt  constants,  Fig.  12,  nor  illumination 
constants,  Fig.  13,  of  Mr.  Twomey's  paper,  as  in  these  tables 
consideration  has  been  given  to  effect  of  wall  and  ceiling 
reflection. 

Below  is  a  more  complete  table  covering  the  lumens  i)er 
watt  constant  than  that  given  in  Fig.  12. 

Note. — These   constants   are   correct   for   the   lamps   only 


WATTS    REQUIRED    TO    ILLl'MINATE  A  ROOM. 


The   following 
Lamps. 
Tungsten   1.25  w. 


Com  2.5 

Carbon         3.1 


constan'^  apply  where   one  has  a  medium  or  hug-p 

Efiulpment. 

n.c.  Clear  Holophane 

"  Enamelled   or  satin   finish 

"  Clear  Holophane 

"  .        Lamps  bare 

"  Opal    Dome   or  Cone 


lamps  hanging  pendant  10  to  IT 

Ceiling  Walls 

Light  Light 

Light  Dark 

Dark  Dark 

Light  Light 

Li  gh  t  Dark 

Dark  Dark 

Light  Light 

Light  Dark 

Dark  Dark 

Light  Light 

Light  Dark 

Light  Light 

Light  Medium 

Light  Dark 

Light  Light 


feet  above   floor. 


Constant 
5.0 
4.0 
3.4 
4.3 
3.4 
2.8 
2.2 
1.8 
1.5 
1.8 
1.5 
.6 
.5 
1.4 
1.7 


to  1.3 
to    .8 
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when  operated  at  their  rated  watts  per  horizontal  candle- 
power.  For  lamps  operating  at  other  efficiencies,  the  change 
in  this  constant  is  universally  proportional  to  the  ratio  of  the 
watts  per  candle. 

The  following  is  a  more  complete  table  of  foot-candle 
intensities  recommended  than  will  be  found  in  Mr.  Twomey's 
Fig.  11.  This  table  covers  the  various  classes  of  service  mcst 
thoroughly : 

Arcade   (in  addition  to  light  received  from  show   window.s)    1.00 

Armory    or    Drill     Hall     2.0 

Art    Gallery    (walls)     5.0 

Auditorium     2.0 

Automobile    Showroom 5.0 

Automobile     (interior)     1.0 

Ballroom     -'.0 

Bank    3.0 

Barroom     3.0 

Barber   shop    2.5 

Bath    (public') 

Dressing:    Rooms    1-0 

Swimming  Pool    2.0 

Billboard     S.O 

Billiard   Room    (general)    8 

Billiard    Table     5.0 

Bowling  Alley — 

Alley     1=> 

Pins     ■'■'' 

Cafe     2.5 

Cardroom     --^ 

Carpenter    Shop    -* 

Cars — 

Baggage     J-^ 

Day   Coach    -0 

Dining   1* 

Mail    ;•" 

Pullman     j-" 

Street     -" 

Courts — 

Handball     ^•'' 

Squash     

Tennis    J" 

Courtroom     ^•" 

Church     ■" 

Club— 

For  various  rooms,  see  Batii.  Hotel.  Residence,  etc. 

Dance   Hall    ^-^ 

Depot    (waiting   room)    \-^ 

Desk     \-l 

Draughting  Room   'J" 

Engraving     

Factory — ■ 

General   illumination   only,   where  additional  special   il-        _ 
lumination   of  each   machine  or  bench   is  provulcii.    i.o 

Local   Bench    Illumination    '-^ 

Complete   (no  local)   illumination    ^-^ 

Kire  Stations — 

When  alarm  is  turned  in   ^•JJ 

At  other  times    '• 

Foundry     f^ 

Garage     -■ 

Gymnasium    ""' 

Hall- 
See  Auditorium,  Corridor  of  Hotel  or  (TlYice  Bldg. 

Hospital-T-  ^ 

Corridors    

Wards    (with   local    illumination    supplied) » 

Wards    (with   local   ilumination   supplied) •« 

Operating   Table    ^■'•' 

Hotels— 

Lobby     ;•» 

Dining   Room    "■" 

Writing  Room    ■"' 

Corridor    •* 

Bed   Room    '•' 

Laboratory   ' ^•■' 

Laundry    -" 

Library    ^ 

Stockroom    ■•    l'^ 

Reading  room   (with  no  local   illumination  supplied)  ..   .3.5 

Reading  room   (with  local  illumination  supplied) -^ 

Lodge  Room    '•" 

Lunch  Room    ^•j: 

Machine  Shop   (general)    J-' 

Market ^-^ 

Moving  Picture  Theatre   ^'^ 

Museum    jj! 

Office    *•" 

Opera  House  (see  Theater). 

Pattern  Shops   •'•" 

Pool  Room   (general)    * 

Pool  Table    I" 

Power    House    _' 

Postal   Service    („ 

Press  Room   „ 

Public  Square    : 


Reading"  (  ordinary  print) 2.0 

Reading   (fine   print) ^ 2.5 

Residence — 

Porch    2 

Porch    (reading  light)    1.0 

Hall    (entrance)    7 

Reception   Room    1.5 

Parlor    1.5 

.Sitting   Room    1.5 

Library    2.0 

Music  Room   2.0 

Dining  Room    1.5 

Pantry   2.0 

Kitchen    2.0 

Laundry     1.5 

Hall    (upstairs)    5 

Bedroom    1.5 

Bathroom     2.0 

Furnace  Room 7 

Storeroom 7 

Restaurant 2.0 

Rink  (skating)   2.0 

Rug  Rack 15.0 

Saloon    3.0 

School — 

Class  Room 2.5 

Study  Room   2.5 

Assembly  Room   2.0 

Office   2.5 

Cloak   Room    ^ 

Corridor    S 

Manual  Training   3.0 

L.aboratory     3.0 

Drawing     5.0 

Sewing   (light   goods)    1.0 

Sewing  (dark  goods)    50 

Shipping    Room 1-5 

Show  Window — 

Light  Goods 8.0 

Medium    Goods    16.0 

Dai-k  Goods    20.0 

Sign 8-0 

Stable    10 

Station   (railroad)    2.0 

Stereotyping    ''■*' 

Stock  Room  I'O 

Store- 
Art    : 4.0 

Baker  3.0 

Book    3.5 

Butcher     '■ 3.5 

China    ^.5 

Cigar    3.0 

Clothing    5.0 

C!loak   and   Suit    5.0 

Confectionery    3.0 

Decorator     3.0 

Department    (see  each   department). 

Drug     3.0 

Dry   Goods    l-O 

Florist     3.0 

Furniture    5.0 

Furrier    5.0 

Grocery     3.0 

Haberdasher    3.5 

Hardware   ^-^ 

Hat    %0 

Jewelry     ^-^ 

Lace     3.0 

Leather     3.3 

Meat    1° 

Men's   Furnishings    3.5 

Millinery    *-^ 

Music    ^-^ 

Notions    •• 3.0 

Piano    ^-^ 

Post  Cards    3.0 

Shoe    *-^ 

Stationery    3.5 

Tailor     *-^ 

Tobacco   3.0 

.street —  .     , 

Business    (not  including  light  from  show  windows  and 

signs)     ^ 

Residence    , 

Prominent  (in  residence  districts) - 

Country  Roads    ■r' 

Studio    „■(, 

Telephone   exchange    (general) ■'■" 

Theatre—  „  ^ 

Lobby     „■- 

.\uditorium     

Train    Sheds    „ 

Typesetting    ' 

Warehouse    ,  „ 

Wharf    ■" 

T.  M.  C.  .\.    (see  Clubs) 
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.Xicola    Tfsla    in    a    recent    lecUire    |)ri)niises    the 
wi'ild  ihal  at  an  early  date  he  will  be  able  to  transmi* 
throujjh    the    bowels    of   the    earth 
selective    wireless   messages   which 
can  with  ease  be  read  in  the  heart 
of    the    Sahara    Desert    or    in    the 
.L;reat  conimercia!  centers  by  a  receiver  carefnlly  tuned 
to  that  of  the  sender,   \vi])ing  out  all   hitherto  short- 
comings of  wireless  telephony  or  telegraphy  so  far  as 
impediments  due  to  distance,  location  or  interference 
are  concerned. 

In  these  days  of  jirogress,  scientists  stand  aghast, 
wondering  what  great  advance  will  ne.xt  be  made.  1 
is  not  necessary  to  speculate  on  future  dreams  and 
])rophesies,  however,  for  realities  of  the  present  atTord 
us  abundant  food  for  thought.  The  intricate  and  deli- 
cate phenomena  attendant  upon  high  frequency  varia- 
tions seem  to  afford  the  greatest  field  for  immediate 
useful  application.  .Mready  it  is  bearing  fruit.  The 
study  of  the  selecti\e  use  of  wave  frequency  of  such 
lengths  as  are  visible  to  the  eye  have  resulted  in  enor- 
iiKJUs  increases  in  lighting  efficiencies.  On  the  other 
hand,  a])plication  of  different  wave  fre(|uencies  in  tcle- 
I'hony  have  resulted  not  onl}'  in  selective  signalling, 
but  also  in  the  extension  of  the  modern  telephone  use 
('\er  distances  that  were  thought  absolutely  impracti- 
cable but  a  few  years  back.  These  im]irovements  in 
the  tele])hone  ha\e  resulted  in  its  jiresent  almost  indis- 
pensable use  in  the  despatching  of  railroad  traffic,  both 
electric   and    steam. 
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Complete  rejjorts  for  1907,  the  latest  _\ear  for 
\  hich  full  data  are  available,  show  that  an  average  of 
4.47  ])er  cent  interest  was  ])aid  on 
As  to  Rate  iIr.  $600,677,685  outstanding  bonds 

Reductions  of   electric   light   and   power  com- 

])anies  in  the  L'nited  States.  On 
the  $73,313,725  ]ireferred  stock  an  average  of  3.21  per 
cent  was  j)aid  in  di\i(lends  and  on  the  $(')66,003,772 
common  stock  then  outstanding  an  average  of  2.53  per 
cent  was  paid.  This  is  an  average  of  3.44  per  cent 
I)aid  in  1907  on  a  total  capitalization  of  $1,341,995,182 
t'lT  the  electric  light  and  jiower  industry  in  this  coun- 
try. 

The  investors  who  received  such  small  immediate 
returns  on  their  money  should  be  encouraged  by  the 
community's  being  thus  ]n-o\ide(l  with  the  greatest 
convenience  of  modern  times.  In  lightening  labor,  dis- 
l>elling  darkness  and  diminishing  distance,  electricity- 
has  become  well-nigh  indispensable.  lUit  without 
capital  it  is  well-nigh  impossible.  Yet  capital,  natur- 
ally timid,  is  scared  aw-ay  by  arbitrary  rate  reductions 
and  threatening  nnmicipal  competition  in  a  field  which 
statistics  show  is  little  more  than  self-supporting.  The 
investor  is  discouraged  and  forced  to  seek  other  chan- 
nels, for  money  is  fluid,  though  capital  is  not  necessar- 
ilv  water.     It  is  easily  diverted  by  small  obstacles. 

These  obstacles  can  be  removed.  Public  service 
commissions  are  raising  unreasonably  low  rates  and 
stabilizing  the  business.  Each  year  finds  new  uses 
and  new  users.  The  corporations  are  endeavoring  to 
])lease  those  they  serve  and  it  only  remains  for  a 
united  public  opinion  to  indose  those  optimistic  men 
\\  ho  are  risking  capital  for  public  welfare. 
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Studies  in 
High  Tension 
Transmission 


Jn  Mur  last  issue  brief  allusion   was  made  eiliior- 
iall\ ,  In  the  rapid  advance  in  the  use  of  high  voltag'es 
for  the  electric  transmission  of  en- 
ergy. 

It  is  interesting  to  sununarize 
the  experiences  of  three  companies 
that  have  used  100,000  volts  or  over  for  a  number  of 
months  and  which  were  reported  upon  in  detail  at  the 
recent  Chicago  convention  of  the  .\.  I.  E.  E.  The 
l^lants  of  these  companies  are  situated  in  widely  sepa- 
rated portions  of  the  countr\' :  namely,  the  Great  W'est- 
ein  Power  Co.  has  its  plant  in  California:  the  Great 
Falls  Power  Co.  in  Montana,  and  the  Southern  Power 
Co.  in  Northern  Carolina.  All  three  use  overhead 
grounded  wires  and  string  their  power  lines  upon  tow- 
ers varying  in  distance  from  over  600  ft.  in  level  coun- 
try to  over  half  a  mile  over  hilly  country  or  water  chan- 
nels. P>oth  stranded  copper  and  aluminum  are  in  suc- 
cessful ojjeration.  Two  plants  have  been  subjected  to 
frequent  lightning  storms  and  in  neither  case  lias  seri- 
ous damage  happened.  In  fact,  a  total  shutdown  of  39 
minutes  is  the  summary  for  eighteen  months  opera- 
tion. The  charging  current  in  each  case  very  nearly 
agrees  with  tlie  computed  currents,  thus  showing  that 
mathematical  processes  can  definitely  foretell  results 
of  this  nature.  The  suspension  type  of  insulator  seems 
to  be  the  favorite,  no  serious  troid)lc  from  eitlier 
swinging  of  insulators  or  conductors  having  arisen. 
The  question  of  o|)ening  the  high  tension  side  appears 
to  have  no  more  difficulty  attached  to  it  than  those  of 
much  less  voltages.  The  wind  and  sleet  seem  to  have 
caused  but  little  troul>le.  One  plant  reports  that  in 
a  sixty  mile  per  hour  wind  storm,  it  is  their  o])inion 
that  the  wires  of  their  transmission  system  will  all 
sway  sideways  at  approximately  a  similar  angle  of 
about  40  degrees  and  thus  no  trouble  will  be  experi- 
enced one  with  another.  Those  presu])posing  corona 
effects  from  such  high  voltages  found  their  projihecies 
unsubstantiated.  The.  plant  manager  reporting  the 
greatest  corona  effect  states  that  this  ])ractically  dis- 
appeared after  three  weeks'  operation  and  accounts  for 
its  disappearance  as  being  due  to  the  rough  jjoints  in 
stringing  the  wires  having  either  been  blunted  or  worn 
off  during  this  period  of  service.  The  question  of  inter- 
ference of  telephone  wires  seems  to  have  been  prop- 
erly handled. 

.\t  the  same  meeting  of  the  A.  I.  E.  E.  abo\e  re- 
ported, the  data  collected  from  an  exhaustive  set  of 
tests  on  the  law  of  the  corona  and  the  dielectric 
strength  of  air  were  presented.  It  may  well  be  stated 
that  the  laws  of  this  hitherto  uncertain  phenomena 
have  been  finally  and  successfully  solved  for  all  prac- 
tical purposes.  Briefly,  the  corona  losses  have  been 
found  to  be  proportional  to  the  frequency,  to  the 
square  of  the  excess  voltage  above  the  disruptive  crit- 
ical voltage,  to  the  square  root  of  the  conductor  radius 
and  inversely  proportional  to  the  square  root  of  the 
conductor  distance.  It  is  found  that  atmospheric  con- 
ditions have  an  influence  also  u])on  this  loss:  namely, 
smoke,  fog,  sleet,  rain  storms  and  snow  storms  lower 
the  critical  voltage  and  increase  the  loss,  the  effect  of 
snow  being  greater  than  that  of  any  other  weather  con- 
ditions. Humidity  or  "vapor  products"  have  no  effect 
on  either  critical  voltage  or  the  loss,  while  heavy  wind 


has   no   efl:'ect   on    either   at   ordinary    conunercial    fre- 
iiuencics. 

It  is  difficult  to  say  w-hether  conditions  in  the  near 
luture  will  warrant  even  higher  voltages  and  as  to 
what  the  outcome  of  such  an  advance  might  be.  This 
is  certain,  however,  that  present  experience  clearly 
demonstrates  that  voltages  up  to  100,000  are  eminently 
practical. 


It  is  interesting  to  note  the  ever  increasing  de- 
mands upon   internrban   electric  service.     Aside  from 

r     •  Li  T     cf  liringing  the  people  of  the  rural  dis- 

Freight  Traffic        ,      ,  '  ,    ,,  ,     , 

-    j7  tricts  one  step  nearer  to  the  pulsat- 

.  ing  life  of  the  citv,  it  aids  wonder- 

Interurban  j^^jj^.  j^^  ^j^^  ^^.^^.  '^^  assuring  rapid 

and  cheap  transportation  of  fruits  and  other  farm  pro- 
ducts of  a  perishable  nature.  In  the  thickly  populated 
regions  of  the  Middle  West  this  means  of  ready  trans- 
portation of  fruits  has  proven  of  wonderful  service  in 
the  securing  of  maximum  good  results. 

In  order  that  fruit  may  bring  the  best  prices  it 
must  be  laid  down  in  the  heart  of  the  fruit  market  com- 
l)aratively  fresh,  be  neat  and  attractive  in  appearance, 
and  possess  delicious  flavor  and  other  natural  charac- 
teristics. Transportation  b}-  water,  is  excellent  when 
the  same  is  of  ready  access,  for  the  water,  by  cooling 
the  atmosphere  lowers  the  temperature  some  degrees, 
as  a  rule,  and  at  the  same  time  this  mode  of  transpor- 
tation is  free  from  dirt  and  dust.  lUit  it  is  only  in  a 
few  fa\"ored  localities  that  water  transportation  is 
practicable.  Unquestionably  the  next  best  mode  is 
the  electric  interurl)an  service.  As  an  example  of  the 
many  frnit-cariying  interurban  roads  ma_\-  be  men- 
tioned the  Northern  Electric  Railway  Company,  oper- 
ating between  Chico  and  Sacramento,  with  alioiit  100 
miles  of  road,  its  entire  length  passing  through  a  re- 
,i;ion  almost  exclusively  given  to  fruit  growing  and 
farm  products.  This  road  has  operated  cars  for  the 
exclusive  handling  of  fruit  for  the  past  four  years  and 
although  at  the  time  of  starting  the  service  this  class 
of  business  was  of  a  small  extent,  it  has  grown  until 
today  the  revenue  derived  from  this  business  helps  con- 
siderably to  swa^ll  the  net  income  of  the  company.  Suc- 
cess in  this  case  is  due  not  only  to  the  fact  that  the 
farmer  recognizes  the  value  to  be  derived  from  ship- 
])ing  his  fruit  in  this  manner,  but  partly  from  the 
fact  that  the  company  has  treated  the  small  shipper  ex- 
actlv  like  the  larger.  If  a  man  has  but  one  case  of 
fruit  to  be  shipped  he  is  shown  the  same  consideration 
as  the  man  who  has  a  hundred.  Under  the  system  just 
cited  one  of  the  best  evidences  of  the  value  of  this  serv- 
ice to  the  growers  is  shown  by  the  fact  that  land  readily 
accessible  to  the  interurban  has  increased  in  value  dur- 
ing the  past  few  years  about  30  per  cent,  while  land  at 
a  distance  has  advanced  comparatively  little. 

Many  illustrations  might  also  be  cited  from  other 
interurban  systems  of  the  Pacific  Slope  which  represent 
such  an  aggressive  factor  in  our  rapid  growth.  The 
opening'  of  the  Panama  Canal  will  add  much  to  our 
material  prosperity.  Our  interurban  systems  will  as- 
sure rapid  transits  of  fruits  to  the  Coast  cities.  Thence 
by  water,  the  great  markets  of  the  world  w^ill  be  easily 
accessible.  Such  opportunities  before  us  for  coiniTier- 
cial  development  we  can  hardly  estimate ! 
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PERSONALS. 

Thomas  Mirk  of  the  firm  of  Hunt,  Mirk  &  Co.,  is  en- 
jo.ving  an  outing  at  Lake  Tahoe. 

K.  G.  Dunn,  of  Hunt,  Mirk  &.  Co.,  has  returned  to  San 
Francisco,  after  a  trip  to   Denver. 

J.  M.  Berkley,  with  the  Edison  Electric  Company  of  Los 
Angeles,  was  at  San  Francisco  last  week. 

John  M.  Gardiner,  a  veteran  electric  railway  man  of  Los 
Angeles,  was  at  San  FVancisco  last  week. 

H.  R.  Noack,  general  manager  of  Pierson,  Roeding  &  COy 
has  returned  to  his  San  Fi-ancisco  office  after  visiting  Denver 
on  business. 

R.  D.  Holabird,  nresident  of  the  Holabird-Reyuolds  Com- 
pany, recently  returned  to  San  Francisco  after  spending  a 
vacation  at  Lake  Tahoe. 

E.  I.  Pratt,  advertising  manager  for  the  Kellogg  Switch- 
Board  &  Supply  Co.,  has  returned  to  Chicago  from  a  brief 
trip  to  the  Pacific  Coast. 

H.  L.  Middleton  of  Boulder  Creek,  who  has  electric  light- 
ing interests  in  the  Santa  Cruz  mountains,  was  a  San  Fran- 
cisco visitor  during  the  past  week. 

S.  N.  Griffith  of  Fi'esno,  who  has  been  prominently  iden- 
tified with  the  promotion  and  construction  of  electric  railroads 
at  Fresno,  was  a  recent  San  FYancisco  visitor. 

F.  B.  Gleason,  Pacific  Coast  manager  for  the  Western 
Electric  Company  is  expected  to  return  to  his  San  Francisco 
office  this  week  from  a  trip  through  the  Northwest. 

F.  W.  Cox,  of  Carson,  Nev.,  has  arrived  at  San  Francisco 
en  route  to  the  Orient,  where  he  expects  to  take  charge  of 
tihe  agency  for  a  large  .\merican  electric  manufacturing 
company. 

M.  C.  Miller,  assistant  to  the  president  of  the  .Allis- 
Chalmers  Company,  returned  to  Milwaukee  last  week  after 
visiting  Fred  L.  Webster,  the  Pacific  Coast  manager,  at  San 
Francisco. 

E.  B.  Spaulding,  salesman  with  the  engineering  and  con- 
tractors' department  of  the  San  F^-ancisco  office  of  H.  W. 
Johns-Manville  Co.,  is  spending  a  month's  vecation  at  Sioux 
City,   Iowa. 

F.  O.  Sievers,  salesman  with  the  Fort  Wayne  Electric 
Works,  of  the  General  Electric  Co.,  is  covering  Southern  Cali- 
fornia. J.  A.  Herr,  of  the  Sprague  Electric  sales  force  is  in 
the  same  territory  on  a  business  trip, 

R.  H.  Fenkhausen,  who  for  the  past  six  years  has  been 
chief  electrician  at  the  Risdon  Iron  &  Locomotive  Works, 
entered  the  service  of  the  Union  Iron  Works  Company  of  San 
Francisco  as  electrical  engineer,  beginning  July  1st. 

The  Oregon  State  Board  of  Health  has  appointed  Louis 
C.  Kelsey  of  Portland,  Ore.,  consulting  engineer  to  advise  the 
Board  in  matters  relating  to  municipal  water  supply  and 
sewerage  construction,  including  methods  for  sanitary  dis- 
posal of  sewage. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  has  just  returned  from  a  trip  to  the  Coleman  hydro- 
electric plant  which  is  nearing  completion.  It  is  probable 
that  current  from  this  new  development  will  be  available 
early  in  August. 

G.  R.  Milford,  who  has  general  supervision  of  hydro- 
electric construction  work  on  the  Northern  California  Power 
Company's  system,  visited  the  San  Francisco  office  last 
week  an!  is  now  making  an  observation  tour  of  various  power 
plants  in  the  State  of  California. 


C.  L.  Harriman,  an  official  of  Chicago  Street  Railway 
lines,  was  a  San  Francisco  visitor  during  the  past  week. 

Louis  C.  Kelsey,  Selling  building,  Portland,  Ore.,  has  been 
employed  by  the  City  of  Gladstone,  Ore.,  as  engineer  to 
prepare  specifications,  plans,  estimates,  etc.,  for  a  pumping 
I)lant  and  waterworks  system.  An  election  to  vote  $20,0(10 
t)onds  for  construction  will  be  held  July  31st. 

G.  A.  Schneider,  sales  engineer  with  the  San  Francisco 
office  of  the  Western  Electric  Company,  recently  returned 
fiom  the  annual  conference  of  power  apparatus  specialists  at 
New  York  City  and  nearby  factories.  During  his  return  he 
attended  the  A.  I.  E.  E.  meeting  at  Chicago,  and  visited  the 
company's  offices  at  Chicago  and  Omaha. 

F.  L.  McNally,  district  commercial  superintendent  of  the 
Pacific  Telephone  and  Telegraph  Company,  has  been  pro- 
moted and  transferred  to  the  Seattle  district.  The  change 
caused  several  other  promotions.  District  Superintendent  F. 
F.  De  Lury,  formerly  at  the  head  of  the  Oakland  district, 
having  taken  McNally's  place  at  San  Francisco,  and  having 
been  succeeded  in  turn,  at  Oakland,  by  II.  C.  Brownlee,  the 
former  commercial  manager  at  that  point.  Maynard  Bailey, 
formerly  commercial  manager  at  Berkeley,  has  been  given 
the  same  position  at  Oakland,  and  B.  A.  Glover,  the  former 
contract  agent  of  the  Oakland  district,  has  been  made  com- 
mercial manager  at  Berkeley. 


NEW   BULLETINS. 

A  unitiue  bulletin  has  just  been  published  by  the  Bridge- 
port Brass  Company,  entitled  the  "Line  of  Long  Life."  The 
bulletin  sets  forth  the  claims  of  "Phono-Electric"  trolley  wire 
in  a  very  pithy  yet  attractive  manner. 

The  Welsbach  Company  of  Gloucester,  New  .Jersey,  have 
just  published  a  new  bulletin  on  "Filament  Ignition  of  Gas." 
The  paper  is  edited  by  the  experimental  engineering  depart- 
ment of  the  Welsbach  Company.  In  a  logical  sequence  is 
reviewed  filament  ignition  of  gas  by  small  platinum  wire  and 
giving  finally  a  detailed  description  of  the  new  ignition 
process  now  being  put  on  the  market  by  the  company.  The 
paper  is  both  useful  and  instructive. 


TRADE    NOTES. 

Contracts  for  tunnel  work  on  the  Oakland-Antioch  electric 
road  are  being  received  at  the  local  office  of  J.  G.  White  & 
Co.,  103  Edith  St.,  Oakland,  Cal. 

A  unique  electric  chocolate  warmer  is  described  in  a 
I'i.mphlet  from  the  Cutler-Hammer  Mfg.  Co.,  Otis  &  Squires, 
of  San  Francisco  being  Pacific  Coast  agents. 

The  Westinghouse  Electric  &  Mfg.  Co.,  East  Pittsl-r.rg, 
I'a.,  has  received  an  order  from  the  Oakland  Traction  Com- 
liany,  Oakland,  Cal.,  for  ten  equipments  of  type  HL  (non- 
automatic)  unit  switch  control. 

The  Foil  Wayne  Electric  Works  has  sold  to  the  Granite 
Gravel  Company,  San  Francisco,  a  125-h.p.  induction  motor 
lor  a  gravel  haulage  engine,  including  swivel  base,  for  use  at 
^.ivermore.  Also  a  125-h.p.  motor  which  "will  be  direct- 
connected  to  a  duplicate  gravel  hoist,  built  by  the  United  Iron 
Works  of  Oakland  for  the  same  company. 

The  General  Electric  Company  has  sold  to  the  North- 
western Pacific  Railway  Company  a  500-kw.,  •3-bearing  motor- 
generator  set  rated  as  follows:  One  A.T.I.  10,  660-k.v.a.,  720- 
1  p.m.,  2200-v.,  synchronous  motor  mounted  on  the  same  base 
with  and  direct-connected  to  one  M.P.C.  4,  .500-v.,  600-v./600-v., 
compound  wound  railway  generator  with  direct-connected 
exciter. 
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997,893.     Metallic  Railroad  Tie.    Oscar  W.  Beach,  Los  An-      plurality   of   combustion   chambers,   and    pistons   arranged    to 
geles,   Cal.     A  metallic   railroad   tie   comprising  two   channel      operate  in  said  cylinders  and  provided  with  abutments  to  op- 
members  extending  side  by  side  with  their  channels  placed 
together  forming  a  hollow  tie,  means  clamping  said  channel 


members  together,  said  channel  members  being  provided  with 
lugs  for  engagement  with  the  rail,  and  blocks  within  said 
channel  members  filling  the  same  at  portions  adjacent  to  said 
lugs  to  form  a  reinforced  supjiort  beneath  the  rail,  and  sound 
deadening  filling  in  said  blocks. 

997,918.  Rock  Crusher,  .\dolph  W.  .Jones,  Oakland,  Cal. 
The  combination  in  a  gyratory  cr\isher,  of  exterior  dies,  and 
interior  coacting  shoes,  a  shaft  upon  which  said  shoes  are 
carried,  a  ball  in  which  the  lower  end  of  the  shaft  is  stepped, 
a   globular   socket   in    which    said    ball    is    turnable,   a   corre- 


sponding ball  and  socket  support  lor  the  upper  end  ol  the 
shaft,  a  horizontally  turnable  driving  gear  to  which  said  ball 
and  socket  bearing  is  eccentrically  connected,  and  means 
whereby  the  hearing  is  adjustable  on  the  gear  to  vary  the 
radius  of  gyration  of  the  shaft. 

997,824.  Rotary  Internal-Combustion  Engine.  Jacob  Ja- 
cobsen,  San  Francisco,  Cal.  -\  rotary  engine  of  the  internal 
combustion  type  comprising  a  rotary  shaft,  a  stationary  mem- 
ber provided  with  a  plurality  of  radially  disposed  cylinders:, 
plungers  fixedly  supported  at  the  inner  ends  of  the  cylinders 
and  a  circular  rim  connecting  the  outer  ends  of  the  cylinders, 
a  rotary  member  fastened   to  said   shaft  and   comprising  a 


ciate  through  said  circular  rim  across  the  space  of  the  com- 
bustion chamber  in  successive  order. 

997,826.  Surveying  Instrument.  Paul  Jones,  Ontario.  Ore., 
assignor  of  one-third  to  A.  N.  Soliss,  Ontario,  Ore.  The  com- 
IjMKilion  of  a  base  member,  of  a  protractor  secured  at  one 
ei'.d  of  said  base  member,  a  side  member  pivoted  to  said 
protractor,  the  iiivotiil  bearing  of  said  side  member  having 
an  opening  formed  therethrough,  a  slide  carried  by  said  base 


iiiember,  a  protractor  connected  with  said  slide,  a  second  side 
roember  pivoted  to  said  slide,  the  pivotal  bearing  of  said 
second  side  member  having  an  opening  form  d  therethrough, 
and  means  for  pivotally  connecting  said  side  members,  the 
pivotal  bearing  of  said  connecting  means  having  an  opening 
formed  therethrough. 

997,382.  Culvert  Structure.  Charles  A.  Foster,  Portland, 
Oie.  A  culvert  structure  comprising  a  base  plate  having  up- 
t.u-ned  side  flanges  and  an  up-turned  intermediate  flange,  and 


a  pair  of  arched  top  members  adapted  each  to  engage  said 
ir.tei-medlate  flange  and  one  of  said  side  flanges. 
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WESTERN  ELECTRIC  PROGRESS  ON  THE  PACIFIC  COAST 

liY  C.   A.   SCHNEIDER. 

Of  the  modern  electrical  supply  houses  on  the  Pacific 
Coast  that  of  the  Western  Electric  Company  at  San  Francisco 
is  the  largest,  and  may  also  be  considered  as  the  oldest,  as  it 
was  developed  from  the  California  Electrical  Works,  whicii 
was  the  first  electrical  supply  house  In  the  West. 

Historically,  this  original  company  dates  from  1877,  when 
it  was  incorporated  as  the  California  Electrical  Works,  in 
which  waS  consolidated  the  Electrical  Construction  and  Main- 
tenance Company— organized  in  18G8— The  California  Electric 
Power  Company,  the  Pacific  Electro-Depositing  Works  and 
tlie  California  Electric  Gas  Light  Company. 

In  1892  the  California  Electrical  Works  became  identified 
with  the  interests  of  the  Western  Electric  Company  of  Chi- 
cago, acting  as  Pacific  Coast  agents  for  the  latter  concern. 
The  business  continued  under  the  original  name  until  May, 
^908,  when  it  was  changed  to  the  Western  Electric  Company. 

The  offices  and  main  warehouse  of  this  company  are 
located  on  the  north  side  of  Folsom  street,  at  Hawthorne 
street,  a  small  thoroughfare  running  parallel  with  and  between 
Second  and  Third  streets.  The  building  consists  of  three  sec- 
tions, each  of  four  stories,  covering  a  ground  area  of  about 
:i(Ki  by  l.JO  feet  and  having  110,000  square  feet  of  floor  space. 
Certain  sections  of  the  building  are  used  for  warehouse  pur- 
I)()ses,  another  for  manufacturing  or  shop  purposes,  while  the 
l'<  urth   floor  contains  the  offices  of  the  company. 

In  laying  out  the  building  special  care  was  taken  to  de- 
sign it  with  due  regard  for  safety  from  fire,  with  the  result 
that  the  entire  premises  are  of  mill  type  construction,  with 
walls  of  brick  faced  with  red  pressed  brick,  and  the  windows 
oi  wireglass  throughout,  all  features  being  in  accord  with  the 
tiro  underwriters'  requirements.  Under  the  rear  courtyard 
there  is  a  reservoir  having  a  capacity  of  120,000  gallons  of 
water,  while  en  the  roof  is  a  50,000-gallon  tank,  which  supplies 
water  for  numerous  automatic  sprinklers  placed  throughout 
the  building. 

The  logic  of  this  construction  and  fire  protection  was  well 
proven  daring  the  great  fire,  when  the  entire  building  was 
saved. 

To  conduct  the  enormous  business  of  this  company,  at 
San  Francisco,  requires  a  large  investment  and  the  services 
of  from  250  to  300  people.  A  large  portion  of  the  investment 
covers  the  heavy  stock  of  supplies,  telephone  apparatus,  cable 
and  power  apparatus  regularly  kept  on  hand. 

In  addition  to  the  building  just  described,  the  company 
maintain  a  large  warehouse  at  Emeryville,  California.  Here 
they  have  available  about  56,000  square  feet  of  floor  space  in 
the  building  and  160,000  square  feet  of  space  in  the  surround- 
ing yards,  in  which  cable,  poles  and  material  of  a  similar 
nature  are  stored. 

The  company  also  have  a  pole  yard  at  Weco,  California, 
covering  approximately  fifteen  acres.  At  this  point  a  large 
and  varied  stock  of  poles— usually  about  20.000  ia  number- 
are  kept.  This  site  was  chosen  as  a  storage  yard  on  account 
of  facilities  afforded  for  handling  boat  shipments,  all  of  the 
poles  being  shipped  from  the  forests  in  Washington  and  Ore- 
gon in  this  manner. 

A  better  idea  of  the  volume  of  material  handled  by  these 
warehouses  may  be  gained  from  the  statement  that  within 
the  last  year  .301  full  carloads  of  supplies  were  handled  Thi-^ 
does  not  include  the  pole  shipments  received  at  Weco. 

This  well-selected  stock  is  supplemented  bv  a  complete 
manufacturing  plant  on  the  third  floor  of  the  Folsom  street 
buildmg,  enabling  the  company  to  assemble  certain  lines  of 


apparatus  to  meet  special  requirements.  This  applies  par- 
ticularly to  telei)hone  switchboards  and  apparatus,  and  in 
these  shops  many  of  the  private  exchange  boards  used  on  the 
Pacific  Coast  are  assembled.  Ample  facilities  are  also  pro- 
vided for  all  kinds  of  repairs  and  telephone  and  telegraph 
apparatus. 

To  further  properly  care  for  their  business  on  this  Coast, 
the  Western  Electric  Company  also  maintain  offices  and  ware- 
houses at  Los  Angeles,  Oakland,  Seattle  and  Portland.  The 
latter  house  is  the  latest  to  be  established,  having  been  put 
in  operation  last  August. 

Each  of  these  houses  carry  complete  stocks  and  are  con- 
ducted along  the  same  lines,  thus  insuring  the  same  high- 
grade  service  all  along  the  coast. 


TROLLEY    HARPS. 

The  Ohio  Hrass  Company  of  Mansfield,  Ohio,  is  listing  a 
new  design  of  trolley  harp  for  which  several  commendable 
f(  atures  are  claimed. 

The  har|)s  are  so  designed  as  to  eliminate  all  sharp  cor- 
ners or  projections  which  would  be  liable  to  catch  iiv  the 
overhead.    C.reat  strength  has  l)een  e1)taine(l  with  light  weight. 


Cicvcr  Design  of  Trolley  Harp  with  Phosphor  liroiizu  Contacts 

The  body  casting  is  made  of  malleable  iron  and  is  provided 
with  a  rojie  hole  on  each  side  so  that  it  may  be  reversed  when 
one  side  is  worn. 

The  contact  springs  are  made  of  phosphor  bronze  and 
are  held  in  place  without  the  use  of  any  rivets  or  other  fas- 
tening devices  so  that  they  may  be  easily  and  quickly  re- 
newed when  worn.  They  are  provided  with  reversible  wear- 
ing washers  which  may  be  worn  on  both  sides  before  renewal 
i.-^  necessary. 


TRADE   NOTES. 
The  San  Francisco,  Oakland  &   San  Jose  R.  R.  Co.,  San 
Francisco.  Cal.,  has  recently  placed  an  order  with  the  West- 
i  ighouse  Electric  &  Mfg.  Co..  East  Pittsburg,  Pa.,  for  25  dou- 
ble equipments  of  No.  302  railway  motors  and  type  M  control. 

The  General  Electric  Company  recently  sold  to  the  Pacific 
Oas  and  Electric  Company  a  2-unit,  2-bearing,  reversible, 
motor-generator  set,  consisting  of  one  M.P.C..  8-pole,  1000-kw.. 
')14-r.p.m.,  550/600-v.,  compound  wound,  d.c.  generator  with 
commutating  poles,  direct-connected  to  one  A.T.I.,  14-poIe, 
n20-kw.,  4000  '2300-v.,  synchronous  motor. 
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FINANCIAL. 
SALEM,  ORE. — Articles  of  increase  of  capital  stock  have 
been  filed  with  the  Secretary  of  State  by  the  H.  M.  Byllesby 
Company  of  New  Jersey,  liicreased  to  $6,000,000. 

VANCOUVER,  WASH.— The  local  plant  of  the  Portland 
Railway,  Light  and  Power  Company,  which  was  recently 
destroyed  by  fire,  is  to  be  rebuilt  at  a  cost  of  $65,000. 

SAN  DIEGO,  CAL. — Work  which  will  cost  the  San  Diego 
Consolidated  Gas  and  Electric  Company  about  $75,000  will 
begin  as  soon  as  material  for  underground  wire  conduits  is 
received. 

OROVILLE,  CAL. — That  the  Sacramento  Valley  Power 
Company  is  planning  an  extension  of  its  system  to  Oroville, 
as  well  as  to  other  valley  cities,  became  apparent  when  news 
reached  Oroville  that  the  company  had  mortgaged  its  holdings 
for  $2,000,000. 

FRESNO,  CAL. — At  the  last  meeting  of  the  board  of 
directors  of  the  Ftesno,  Hanford  and  Summit  Lake  Railroad 
Company,  all  the  debts  of  the  company,  contracted  before 
the  money  for  the  building  of  the  road  was  secured  from  the 
Guaranty  Trust  Company  of  New  York,  were  liquidated. 
The  total  expenditures  for  these  obligations  amounted  to 
$16,000. 

REDDING,  CAL.— It  Is  learned  that  the  $2,000,000  mort- 
gage deed  of  trust  by  the  Sacramento  Valley  Power  Company, 
which  was  given  for  the  purpose  of  taking  up  $400,000  of 
bonds  of  subsidiary  companies,  $600,000  will  be  used  for 
enlarging  the  company's  plants  and  extending  its  lines  and 
$1,000,000  will  be  held  in  reserve.  This  company  is  a  com- 
bination of  three  older  companies,  the  Sacramento  Power 
Company,  the  Shasta  Power  Company  and  the  Northern  Light 
and  Power  Company.  It  has  two  power  plants  near  Lassen 
Peak,  each  with  a  capacity  of  2000  h.p.  These  will  be  in- 
creased to  7000  h.p.  each.  The  company's  transmission  lines 
are  to  be  extended  to  Willows  and  to  a  ccunection  with  the 
lines  of  the  Great  Western  Power  Company,  from  which  it 
will  buy  additional  power  as  needed.  The  Great  Western  is 
now  under  the  management  of  the  Fleishhacker  interests,  and 
the  Sacramento  Power  Company  is  controlled  by  the  same 
parties.  Mortimer  Fleishhacker  is  president  of  the  latter; 
Tilden  Tcgnazzini,  vice-president;  Samuel  Napthaly,  general 
manager,  apd  A.  W.  Smith  field  manager.  It  is  understood 
that  with  its  own  output  and  its  supply  from  the  Gieat 
Western,  the  Sacramento  Valley  Power  Company  will  dis- 
tribute in  the  neighborhood  of  40,000  h.p.  It  will  cover  the 
field  from  Chico  north  to  Redding. 


INCORPORATIONS. 

JACKSON.  CAL.— Articles  of  incoriioration  of  the  Mokel- 
umne  River  Power  Company  have  been  filed  with  the  County 
Clerk. 

OAKESDALE,  WASH.— The  Oakesdale  Home  Telephone 
Company  has  been  organized  with  $10,000  capital.  A.  Wood- 
waid  and  Ed  Roberts  are  among  the  trustees. 

SAX  FRANCISCO,  CAL.— The  California  Consolidated 
Light  and  Power  Company  has  been  incorporated  with  a  capi- 
tal stock  of  $5,000,000  by  C.  S.  Goodrich,  J.  T.  Pigott,  T.  E. 
Palmer,  Grover  O'Connor  and  G.  R.  Ray. 

SAN  FRANCISCO,  CAL.— The  Somerset  Mutual  Water 
Company  has  been  incorporated  with  a  capital  stock  of  $60,- 
000;  subscribed,  $900.     The  directors  are  A.  F.  Jelinck,  W.  J. 


RIcGimpsey,  W.  C.  Emerick.  R.  F.   Hammond,  J.  E.  Cohn,  C. 
W.  McKee,  A.  H.  Drum,  G.  W.  King,  B.  A.  Guernsey. 

SAN  JOSE,  CAL.— A  copy  of  the  articles  of  the  Union 
Water  Company  of  California  has  been  filed  here  by  Pillsbury, 
Madison  &  Sutro  of  San  Francisco,  attorneys  for  the  concern. 
The  company  is  incorporated  tor  $5,000,000,  to  carry  on  a  gen- 
eral business  of  a  public  service  corporation.  There  are  500,- 
000  shares  of  the  capital  stock,  300,000  of  which  are  common 
and  200,000  preferred.  The  stock  so  far  actually  subscribed 
has  been  50  shares  of  the  common  stock  at  $10  a  share,  and 
this  stock  is  held  in  equal  proportion  by  each  of  five  direc- 
tors—Wm.  T.  Barnett  of  Berkeley,  Alfred  D.  Plaw  of  Oak- 
land, Piatt  Kent  and  V.  W.  Vincent  of  San  Fi-ancisco,  and  F. 
D.  Madison  of  San  Rafael.  Their  place  of  principal  business 
is  San  Francisco,  and  the  articles  of  incorporation  were  issued 
by  the  Secretary  of  State  December  21st  last. 


ILLUMINATION. 
LOS  ANGELES,  CAL.— The     Guy     M.     Rush     Company, 
which   is  developing  Lawndale,   expects  to  have   a  first-class 
electric  lighting  system  in  the  very  near  future. 

SEATTLE,  WASH. — A  bill  has  been  passed  authorizing 
the  city  engineer  to  expend  the  sum  of  $20,000  for  surveying 
the  new  Cedar  River  water  shed  and  the  sum  of  $400,0(<0  for 
the  new  dam. 


TRANSMISSION. 
LEAVENWORTH,   WASH.— The  Council   has  granted   to 
the  Washington  Steel  and  Iron  Company  a  franchise  to  con- 
struct and  maintain  a  transmission  line  in  the  town  of  Leav- 
enworth. 

AUBURN,  CAL.— The  Board  of  Supervisors  has  granted 
to  the  Great  Western  Power  Company  a  franchise  to  erect 
and  operate  a  transmission  line  upon  the  roads  of  the  county 
of  Placer. 

LOS  ANGELES,  C.4L. — A  franchise  has  been  granted  to 
the  Pacific  Light  and  Power  Company  for  a  power  line  to  be 
ir:stalled  in  the  foothills  district  east  of  city  limits  of  Los 
Angeles  and  extending  to  Pomona. 

TUCSON,  ARIZ.— H.  A.  Smith  has  taken  steps  towards 
the  establishment  of  a  big  power  and  Irrigation  project  near 
Noria,  Scnora,  which  will  furnish  power  to  four  mines  and 
smelters  and  the  town  of  Llano  and  water  for  irrigation  oi 
15,000  acres. 

VALLEJO,  C.\L.— The  Pacific  Portland  Cement  Company 
has  made  application  to  the  Board  of  Supervisors  for  a  fran- 
chise to  erect  and  maintain  jioles  and  wires  "for  the  transmit- 
ting of  electric  light,  heat  and  power  upon  certain  highways 
in   Solano  County. 

S.\N  FRANCISCO,  CAL.— To  supply  a  great  iiart  of  the 
1.  wer  end  of  the  San  Joaquin  Valley,  especially  the  West  Side 
oil  fields,  with  power,  the  San  Joaquin  Light  and  Power 
Company  expects  to  turn  on  the  current  in  the  big  Bakers- 
field  main  line  this  week.  With  three  small  ends  of  the  big 
work  of  installing  this  line  and  all  the  connected  sub-stations 
yet  to  be  done,  it  is  believed  the  wire  will  be  carrying  its  full 
60,000  volts  in  a  few  days.  Over  on  the  West  Side,  where  the 
main  line  runs,  there  are  now  five  miles  open  between  the 
ends  of  the  wires.  These  five  miles  are  being  held  open  to 
wait  for  insulating.  As  soon  as  this  arrives,  the  line  can  be 
connected  up  with  little  effort.     The  control  station  for  this 
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line,  wlii<-h  is  locatt'd  at  Prosno  Copper  Mines,  nuiUieast  ol" 
Clovis,  is  linislieil  except  for  some  of  the  connections  wliicli 
will  be  the  last  part  of  the  job  done.  This  wire,  with  Its 
capacity  of  40,000  volts,  is  to  he  the  highest  power  line  in  the 
field  here.  The  company  is  now  commencing  on  the  survey 
for  the  Dos  Palos,  Los  Uanos  and  Gustine  line.  This  worl; 
will  be  through  very  shortly,  because  of  the  easy  country 
traversed  by  most  of  the  line,  and  the  delivery  of  poles  will 
begin  at  once.  Up  at  Crane  Valley  the  job  will  keep  the  peo- 
ple busy  until  along  in  August,  because  hand  placing  of  rip- 
rap work  in  the  dam  has  to  be  done,  and  this  is  the  slowest 
part  of  the  entire  job.  In  the  power  house  only  five  more 
heavy  pieces  have  to  be  placed,  and  these  will  be  in  within  ,a 
week.  McKlttrick  is  now  being  wired  with  the  intention  of 
getting  the  current  for  lighting  and  other  purposes  there  by 
the  middle  of  July.  Work  on  the  sub-station  there  Is  pro- 
gressing well.  LigliC  is  also  to  be  furnished  to  several  places 
in  Reward. 


TRANSPORTATION. 
PASADENA,  CAL. — Work  will  start  in  a  short  time  elec- 
trolizing    the    Southern    Pacific    tracks    from    the    station    at 
Colorado  street,  Broadway  to  Uellevue  drive. 

SAN  BERNARDINO,  CAL.— The  application  for  a  fran- 
chise for  an  electric  line  through  the  streets  of  the  city, 
applied  for  by  F.  A.  Worthley,  has  been  ordered  advertised 
for  sale. 

BOISE,  IDAHO. — Considerable  local  interest  attaches  to 
the  surveying  of  a  line  for  an  electric  railway  between  Nampa 
and  Caldwell  by  surveyors  in  the  employ  of  Walter  Sebree  of 
Caldwell. 

CHICO,  CAL.— The  Northern  Electric  Railway  Company 
has  made  application  for  a  franchise  to  operate  a  railroad  of 
standard  gauge  with  single  or  double  tracks  in  the  streets  of 
the  city  of  Chico. 

SAN  BERNARDINO,  CAL. — Plans  for  a  right  of  way  from 
Urbita  Springs  to  Colton  have  been  formulated  by  the  Cham- 
ber of  Commerce.  The  Pacific  Electric  has  advised  imme- 
diate construction  and  its  ultimate  connection  with  Riverside 
extension  to  Highgrover  as  soon  as  the  right  of  way  is 
secured. 

SACRAMENTO,  CAL. — An  application  for  a  franchise  to 
extend  the  street  car  system  through  the  suburbs  to  the  east 
and  southeast  of  the  city,  making  several  loops,  was  made  to 
the  Board  of  Supervisors  this  week  by  the  Sacramento  Elec- 
tric, Gas  and  Railway  Company.  The  application  covers  three 
sections  of  single  or  double  tracks  as  the  company  may  here- 
after decide. 

PORTERVILLE,  CAL. — In  anticipation  of  the  construc- 
tion of  the  main  power  plant  of  the  Tulare  County  Power 
Company,  officers  of  the  company  are  now  securing  rights  of 
way  for  an  electrical  railroad  line  which  will  connect  Porter- 
ville  with  Lindsay  on  the  north  and  Tulare  on  the  west  and 
which  will  tap  the  entire  orange  and  dairy  district  of  eastern 
Tulare*  County. 


TELEPHONE  AND  TELEGRAPH. 

ASTORIA.  ORE.— The  Nehalem  Valley  Company  has  been 
ii'corporated  and  will  operate  and  construct  telephone  lines. 

CENTRALLY,  CAL.— The  Hanaford  Skookum  Telephone 
Conii)any  of  Centralia  has  been  incorporated  for  $1.5(iO  by  A. 
I'.annse  and  W.  Eshon. 

TACOMA,  WASH.— The  Sunset  Telephone  Company  has 
awarded  a  contract  to  Westerfield  &  Van  Buskirk  of  this  city 
for  the  erection  of  their  sub-station  on  Seventh  and  Proctor 
streets  at  a  cost  of  $25,000.  They  will  also  erect  another 
station  in  the  south  end  of  the  city. 


EUGENIO,  ORE. -The  government  will  coustriut  :1S  miles 
el  phones  in  tlie  forest  district,  also  a  branch  line  from  Box 
Cauyon  to  Waldo  Lake. 

WINONA,  WASH. — The  farmers  north  of  this  town  are 
building  a  telephone  line  into  their  country  to  connect  with 
the  Winona  system  at   the  Muir  place. 

DAVEN'I'ORT,  WASH.— W.  N.  Purdy,  manager  of  the 
Washington  Consolidated  Telephone  Co.,  has  about  completed 
a  survey  between  this  place,  Fruitland  and  Hunters  for  the 
installation  of  a  toll  line. 

KALANA,  WASH,— The  Mt.  Pleasant  Telephone  Company 
has  presented  the  County  Commissioners  of  Cowlitz  County 
a  petition  asking  for  a  franchise  to  erect  a  telephone  line 
over  certain  streets  in  said  county. 

SAND  POINT,  IDAHO. — Le  Roy  H.  Whitcomb  has  been 
granted  a  franchise  to  maintain  poles  and  wires  on  the 
streets  of  Clarksfork  for  the  purpose  of  supplying  tlie  public 
with  communication,  for  a  period  of  50  years. 

MARSHFIELD,  ORE.— The  franchise  held  by  ,1.  M.  Blake 
for  the  construction  of  an  electric  car  line  has  been  forfeited, 
on  account  of  not  complying  with  the  specifications,  which 
stated  that  he  should  have  one  mile  of  track  completed  by 
.luly  1. 

RENO,  NEV.— A  number  of  Reno  men  are  now  working 
toward  a  plan  to  bring  the  Home  Telephone  Company  into 
Reno  to  compete  with  the  Pacific  Telephone  and  Telegi'aph 
Company.  The  agent  of  the  Home  company  has  been  in  Reno 
lor  some  time. 

VANCOUVER,  B.  C— The  British  Columbia  Telephone 
Company  has  made  application  to  the  Governor  in  council  for 
authority  to  construct  an  aerial  wire  crossing  over  the  Fraser 
River  from  a  point  at  the  westerly  end  of  Choam  Slough  to 
the  south  bank  of  the  river. 


WATERWORKS. 

BAKERSFIELD.  (\AL.— The  Electric  Water  Company 
will  put  in  a  plant  in  East  Bakersfield  capable  of  supplying 
that  part  of  the  city  with  water. 

PORTERVILLE,  CAL.— The  $60,000  bend  issue  has  been 
carried  by  a  large  vote;  $43,000  was  voted  for  waterworks 
and  $13,000  for  street  improvements. 

LOS  ANGELES,  CAL. — An  ordinance  has  been  adopted 
granthig  to  Samuel  M.  Walker  a  franchise  for  a  water  system 
in  certain  portions  of  Los  Angeles  County. 

SAN  DIEGO,  CAL.— An  assessment  has  been  levied  on  the 
stock  of  the  Escondido  Mutaal  Water  Company  to  replace  the 
wooden   flumes   with   cemeufl.  ditches   and   tunnels. 

NOGALES,  ARIZ.— An  election  is  to  be  called  for  No- 
.uales  to  vote  on  an  issue  of  $100,000  bonds  for  a  water  sys- 
tem and  $G0,000  for  a  er  system,  the  election  to  be  held 
August  10th. 

MEDFORD,  ORE.  ''e  Council  has  resolved  to  lay  a  6- 
inch  water  main  on  R  i>  v.elt  avenue,  protests  against  which 
will  be  heard  on  the  IJSth  li  .luly  at  the  Council  chambers  in 
the  City  Hall. 

HERMISTON,  ORE.— ^n  election  will  be  held  August  7th 
to  decide  on  a  $25,000  bond  election  for  the  construction  of  a 
municipal  water  system.  Bonds  for  $4000  will  also  be  voted 
for  a  city  park. 

MARSHFIELD,  ORE.— Thos.  P.  Nolan,  an  attorney,  cf 
Omaha,  has  completed  negotiations  for  the  purchase  of  the 
Coos  Bay  Water  Company  from  Flanagan  &  Bennett.  He  has 
applied  for  a  franchise  to  construct  a  water  system  in  the 
city  of  Marshfield. 
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CALIFORNIA  CONTRACTORS  CAMP  AT  CATALINA 


The  electrical  contractors  from  all  over  California-|f  Monday  morning  two  special  cars  carried  150  con- 
pitched  their  tents  at  Catalina  Island  during  the  second  tractors  and  their  families  to  the  steamer  Cabrillo  on 
week  of  July.  The  northern  delegation  left  San  Fran-  which  they  sailed  to  Avalon  Bay.  Tents  were  pro- 
cisco  on  July  8th,  going  down  the  coast  by  steamer      vided   for  ail  and   the  joys  of  camp   life  commenced. 


Picturesque     .\valon — Catalina     Island,     wliero     Conventinn     was    H^^lil 


and  arriving  at  San  Pedro  on  Sunday  morning.  Here 
they  were  met  by  the  reception  committee  and  escorted 
in  special  cars  to  the  Lankershim  Hotel  at  Los  Angeles 
where  temporary  quarters  were  established.  In  the 
afternoon  the  visitors  were  entertained  by  an  auto- 
mobile trip  along  the  beach  resorts  and  through  the 
beautiful  residential  section  of  the  southern  citv. 


After  an  early  morning  dip  on  Tuesday,  the  contractors 
convened  in  the  ballroom  of  the  Metropole  Hotel  with 
W.  S.  'Hanbridge  in  the  chair.  L^pon  roll  call  eighty 
contractors  qualified  from  San  Francisco,  Stockton, 
Sacramento,  San  Jose,  Palo  Alto,  Redwood,  San 
Alateo,  San  Diego,  Los  Angeles,  Pasadena,  Santa  Bar- 
bara,  Ventura,   Pomona  and   Riverside.     During  the 
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Sec'y  and  Treas. 


afternoon  the  ladies  of  the  party  viewed  the  wonders 
of  the  sea  through  the  glass  bottomed  boats,  being 
joined  late  in  the  afternoon  by  the  male  contingent 
who  enjoyed  a  moonlight  boat  ride.  A  band  of  min- 
strels furnished  the  music  until  a  late  hour,  when  the 
crowd  returned  to  their  tents. 

On  Wednesday  morning  the  ladies  enjoyed  a 
coaching  trip  as  the  guests  of  one  of  the  manufacturing 
compan-es.  Meanwhile  the  contractors  were  in  exec- 
utive session,  busy  with  matters  of  trade  interest.  A 
concert  and  dance  furnished  amusement  for  the  even- 
ing. 


The  Finish   of  the   Fat  Woman's  Race. 

On  Thursday  morning,  after  a  vigorous  campaign 
of  electioneering,  officers  were  elected  for  the  ensuing 
year.  The  president's  chair,  which  had  been  held  by 
W.  S.  Hanbridge  for  the  last  two  years,  was  filled  by 
the  election  of  John  Rendler  of  Los  Angeles,  both  Mr. 
Hanbridge  and  Mr.  Woodill  declining  to  run.    After  a 


spirited  contest  Carl  Heilbron  of  San  Diego  was  elected 
first  vice-president,  and  J.  S.  Reynolds  of  Santa  Bar- 
bara second  vice-president.  W.  S.  Hanbridge  was 
chosen  to  fill  the  duties  of  secretary  and  treasurer, 
which  were  declined  by  F.  E.  Meyers,  the  incumbent. 
R.  S.  Booth  was  elected  sergeant-at-arms.  New  com- 
mittees were  appointed  to  take  care  of  the  matters  of 
supply,  state  license,  permanent  by-laws  and  central 
station  policy.  Each  committee  was  instructed  to  pro- 
mote a  closer  working  relation  between  the  jobber, 
manufacturer,  central  station  and  contractor.  Final 
adjournment  of  the  business  meetings  was  taken  at 
1  p.  m. 

Later  in  the  afternoon  an  open  meeting  of  the  con- 
tractors and  guests  was  addressed  by  S.  M.  Kennedy 
of  the  Southern  California  Edison  Company  who  gave 
an  instructive  talk,  clearing  up  a  number  of  obscure 
points  in  the  contracting  business.  Col.  H.  V.  Carter 
addressed  them  on  the  cost  of  doing  business  and  the 
ideal  relations  that  should  exist  among  competitors, 
Ijcing  greeted  with  great  applause  when  he  had  con- 
cluded. The  final  paper  was  read  by  Bert  Fanning  and 
covered  the  cost  of  conducting  an  electrical  contracting 
business.  This  jiaper  will  appear  later  in  these  col- 
umns. 

In  the  evening  nearly  two  hundred  contractors, 
jiibbers,  manufacturers,  central  station  men  and  city 
inspectors,  with  their  wives  and  sweethearts,  enjoyed 
a  fine  banquet  provided  by  genial  hosts  from  Los 
Angeles  and  Pasadena,  the  dinner  being  followed  by 
dancing. 

On  Friday  morning,  all  business  having  been  con- 
cluded, the  entire  party  were  taken  to  the  Isthmus  on 
three  launches,  where  a  big  lunch  was  spread  and  a 
good  time  provided  by  the  entertainment  committee, 


They   Were    .^.11    There- 
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T.  Relldler.     Cluck  Am«  s 
Pres.  Elect        H.  Ross 


I'.luUt-r      D.\V.Sonier«        Chas.  Holland        L.  R.  Boyntun        R,  Booth        E.  Slia[,.T  M.  N.  Pliillips        S.th  Colin 

G.  LoveberK       E.  Flrisliman    O.  OverholtziT    G.  Happs  C.  Lovi-day      F.  M.  Neilson 


Messrs.  Booth,  Gans  and  Fleishman.  Athletic  sports 
were  the  order  of  the  day,  starting  with  a  seven-inning 
baseball  game  between  the  northern  and  southern  con- 
tractors, this  being  won  by  the  southerners  with  a  score 
of   11-22.     Chas.   Holland   won   the   prize   for   making 


.,  Jim 


III    Liil    Aiii.m     111      '.Suuared    Circle. 


the  greatest  number  of  runs,  and  JMessrs.  Burger  and 
Cole  acted  as  umpires.  This  was  followed  by  a  ten- 
inning  game  between  the  contractors  and  the  supply 


men,  the  former  winning  with  a  score  of  24-16.  At 
the  end  of  the  first  half  of  the  ninth  inning  the  score 
was  14-7  in  favor  of  the  contractors,  but  Manager 
Geo.  Cole  rallied  his  hired  men  so  that  the  score  was 
evened,  but  the  pace  subsequently  proved  too  fast,  for 
them,  as  the  contractors  made  eight  runs  in  the  tenth 
inning  as  compared  with  two  made  by  the  supply  men. 
On  the  track,  the  100-yard  dash  for  members  was 
won  liy  Arbogast,  Duncan  and  Potter,  making  second 
jiiiil   third   respectively.     The   .^0-}'ard   dash    fur   ladies 


I      .     St.i  I  1    ,it    tlu-    l-';it    -Mmm  s    K.i.  .■. 

was  captured  by  Mrs.  Colkitt  with  Mrs.  ^filler  and 
Mrs.  Luveberg  closely  behind.  The  100-yard  dash, 
free-for-all,  was  won  by  Spring,  Johnson  secontl.  In 
the  25-yard  sprint  for  ladies  of  160  lbs.  or  more,  Mrs. 
Rendler  came  in  first  with  Mrs.  Booth  and  Miss  Mc- 
Ginty  second  and  third.  The  50-yard  dash  for  Misses 
was  won  by  Miss  McCain,  I\Iiss  McGir+y  and  Miss  Call 
missing  the  first  place.  The  contestants  in  the  fat 
man's  race,  making  the  first  three  places,  were  Messrs. 


Catallna   Island,   July,   1911. 
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JubljcLs  \.s.  .Mjiiufacturura  and  Supply  Men  Baseball      Team. 


Morris,  Reed  and  VVoodill.  The  race  for  boys  under 
nine  years  was  won  by  Master  Beecher,  with  Masters 
Woodill  and  Ames  close  behind.  The  swimming  con- 
test was  won  by  Burger,  Carroll  second ;  the  bowling 
by  Arbogast  and  the  wrestling  by  Fanning.  Spring 
crowned  his  achievements  and  enriched  his  backers  by 
almost  two  dollars  in  winning  a  race  with  the  local 
champion. 

A  four  round  boxing  contest  was  staged  between 
Jim  Jeffries  and  Jack  Johnson.  Johnson  got  the  worst 
of  it  at  the  start,  but  rallied  by  the  sympathy  of  the 
ladies  Lil  Arthur  finally  floored  Jeffries,  who  was 
counted  out  by  Referee  Booth. 

The  prizes  were  awarded  in  the  evening,  most  of 
the  party  retiring  early  to  prepare  for  the  next  day's 
fishing'.  Piscatorial  honors  were  awarded  Chick  Ames, 
Harry  Sayles  and  Pop  Boynton. 

Sunday  night  and  Monday  morning  found  the 
crowd  homeward  bound  after  this  most  successful  get- 
together  meet  of  competing  contractors. 

Pict'iresque  Avalon  has  justly  gained  a  national 
reputation  as  a  place  to  spend  a  summer's  outing. 
The  glass-bottom  boats,  the  deep  green  sea  beneath 
and  the  clear  blue  sky  above  present  many  f..  j'^ul 
and  delightful  sensations  to  the  weary  wanderer 
seeking  rest  from  the  cares  and  toils  of  the  year. 
So  it  was  that  the  California  contractors  at  their 
camp    in    Avalon    found    their   little    outing    most    en- 


jo\able  and  highly  profitable  in  every  respect.  Many 
little  side  affairs  were  enjoyed  immensely  in  addition 
to  the  regular  program  of  the  convention.  Among 
one  of  the  most  enjoyable  of  which  was  the  dinner 
given  at  Catalina  Island  during  the  convention  by 
Messrs.  and  Mesdames  Abrogast  and  Potter  to  the 
following  starving  manufacturers  and  jobbers'  repre- 
sentatives: Messrs.  Sayles,  Herr,  Steel  ,Bortel  and 
Drake. 

One  of  the  most  beneficial  features  of  such  gather- 
ings as  the  California  Contractors  at  Catalina  Island, 
is  the  interchange  of  ideas  and  the  forging  of  a  bond 
of  mutual  friendship  and  support.  The  friendships 
made  in  these  moments  of  leisure  are  of  a  most  lasting 
nature.  The  calling  to  mind  of  the  happy  times  spent 
on  such  occasions  makes  the  pathway  easier  and  softer 
in  the  coming  year's  labors  when  contractor  again 
meets  contractor,  though  this  time  it  may  be  in  com- 
1  etition.  Perhaps  discord,  strife  and  misunderstand- 
ings may  arise,  but  again  in  the  next  season's  meeting 
they  will  all  be  forgotten.  There  is  a  feeling  of  com- 
radeship which  naturally  arises  among  men  associated 
in  a  common  vocation.  This  feeling  is  by  nature  of 
their  work,  by  common  sympathy  and  endeavor,  of 
l;igh  order  among  those  engaged  in  contracting.  .Such 
times  as  were  had  at  Avalon,  however,  heighten  this 
feeling  to  the  liighest  degree  and  will  long  remain  in 
memory  among  the  brightest  and  happiest  of  a  life- 
time. 


Xorthern    vs.   Southern   Contractors   Baseball   Team. 


July    29,    1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


95 


NEW  EXPERIMENTS  ON  INCREASE  OF  WIND 
PRESSURE  UPON  SMALL  WIRES. 

BY    F.    C.    PIATTj    H.    S.    LANE    AND    L.    A    KISTLER. 

In  the  design  of  an  electric  power  transmission 
line  there  are  three  main  forces  which  the  structure 
must  be  designed  to  resist ;  (a)  the  dead  weight  of 
the  wires,  (b)  the  horizontal  tension  of  the  wires  due 
to  the  flat  catenaries  assumed  when  strung,  (c)  the 
side  strain  due  to  wind  force  on  wires  and  structure. 
Of  these  forces  the  dead  weight  in  many  cases  is  very 
small  compared  with  the  others.  The  horizontal  ten- 
sion is  important  in  that  it  limits  the  allowable  span 
for  a  given  height  of  structure  in  flat  country,  since 
certain  minimum  ground  clearances  must  be  observed, 
and  the  sag,  and  therefor  the  span  for  a  given  height 
of  structure,  is  determined  by  this  tension.  When  the 
line  is  strung  the  pull  of  the  wires  counter-balance 
at  each  pole  and  creates  no  net  pull  except  in  case  of 


Fig.  1. 

breakage  of  a  wire,  angles  in  the  line  or  uneven  spans. 
In  the  use  of  the  suspension  type  of  insulator  this  un- 
evenness  is  automatically  connected. 

The  wind  force  is,  however,  active  on  all  poles 
or  structures,  and  is  the  force  which  limits  the  allow- 
able length  of  span  in  hilly  country.  Deep  valleys 
may  permit  the  use  of  veiy  long  spans  so  far  as  weight 
or  horizontal  tension  are  concerned,  whereas  the  pos- 
sible wind  forces  acting  on  the  wire  may  cause  greater 
stresses  in  wire  or  structure  than  are  allowable. 

These  wind  forces  have  usually  been  calculated 
in  accordance  with  the  rule  given  by  Prof.  Kernot. 
who  states  (in  the  Engineering  Record  of  Feb.  20, 
1894)  that  the  pressure  due  to  wind  on  cylinders 
(wires)  is  one-half  that  on  flat  plates  of  equal  areas. 
This  rule  has  been  very  generally  followed :  for  ex- 
ample, by  F.  O.  Blackwell  in  a  paper  on  "Long  Spans 
for  Transmission  Lines"  presented  before  the  A.  I.  E. 
E.  June  21,  1904.  Following  this  rule  a  pressure  of 
20  lbs.  per  sq.  ft.  of  exposed  area  of  wire  has  been 
widely  adopted,  corresponding  to  a  pressure  on  flat 
surfaces  of  40  lbs.  per  sq.  ft.,  which  is  given  as  the 
wind  pressure  at  a  wind  velocity  of  100  miles  per  hour. 

It  seemed  very  doubtful  to  the  authors  of  this 
series  of  tests  that  the  pressure  on  wires  would  be  in- 


dependent of  diameter  as  indicated  by  Kernot's  rule. 
Apparatus  was  therefore  arranged  to  actually  measure 
the  forces  acting  on  wires  of  ordinary  commercial  sizes 
when  exposed  to  winds  of  definite  velocities.  Enough 
wires  were  to  be  tested  to  find  the  variation  of  wind 
force  with  wire  diameter,  if  it  existed.  Cables  were 
also  to  be  tested,  as  it  seemed  probable  that  they 
would  give  results  differing  from  solid  wires  of  the 
same  diameter. 

The  apparatus  used  is  shown  in  Fig.  1.  The  gen- 
eral arrangement  is  so  "clearly  shown  that  explana- 
tions seem  unnecessary.  The  principal  dimensions 
are  as  follows : 

Height  of  shaft   from   ground 5  ft.   6  in. 

Clear    distance    between    arms 4  ft.   0   In. 

Lengtii   of   arms    4  ft.  2  1  /16  In. 

Radius  of  Arms  to  holes  bored  tor  wires 2   't.  0  In. 

Width  of  arms   2  9/16  In. 

Thickness   of   arms    %  In. 

Two  precisely  similar  pieces  of  wire  were  mounted 
between  the  arms,  parallel  with  the  shaft,  as  indicated 
in  the  photograph.  The  wires,  being  placed  as  far 
as  possible  from  the  axis,  and  rotating  in  a  cylin- 
drical surface,  were  in  a  position  to  show  their  maxi- 
mum wind  effect.  The  shaft  was  belted  to  the  motor 
and  speeded  up  until  the  tangential  velocity  of  the 
wires  was  about  120  miles  per  hour,  when  the  belt  was 
thrown  off  and  the  apparatus  slowed  down  under  the 
influence  of  friction  and  windage. 

Deceleration  curves  were  obtained  by  means  of 
the  tachometer  attached  to  the  machine  and  a  chrono- 
graph, the  observer  closing  the  chronograph  circuit 
at  the  instant  the  tachometer  needle  indicated  800, 
750,  700,  etc.,  r.p.m.,  thus  obtaining  a  speed  time  re- 
cord on  the  chronograph  tape.  Runs  were  made  with 
the  test  wires  in  place,  and  without  them  ("Zero 
Runs"),  thus  allowing  the  effect  of  the  test  wires  to 
be  separated  from  that  of  the  rest  of  the  apparatus. 

Owing  to  the  severe  normal  forces  acting  on  the 
wires  when  in  rotation  it  was  necessary  to  tie  them 
in  to  the  shaft  at  intervals  along  their  length  with  tie 
wires.  During  the  "Zero  Runs"  these  tie  wires  were 
kept  in  place  by  means  of  fine  piano  wires  mounted 
in  place  of  the  test  wires.  Due  allowance  was  made 
for  these  piano  wires  by  means  of  a  separate  run  using 
additional  wires  of  the  same  kind  ou.side  the  "Zero 
Run"  wires. 

Various  sizes  of  wire  were  thus  tested,  and  also 
three  samples  of  cable,  the  cable  being  that  used  by 
the  Great  Western  Power  Company  for  ground  wire 
(lightning  arrester),  for  ordinary  spans,  and  for  river 
crossings  (Monott  cable). 

The  following  notation  is  used  throughout  this 
article : 

P  =  force,  lbs.  weight. 

X  =  revolutions  per  minute. 

W  =  weight  in  lbs. 

\'  =  angular  velocity,  radius  per  second. 

T  =  time,   seconds. 

T  =  moment  of  inertia  about  the  axis  of  rotation. 

h  =  lever  arm,  feet. 

«=  angular  velocity  (radians  per  sec.  ) 

K  =  A  constant  for  any  one  wire. 

In  genera!  from  the  study  of  mechanics  we  learn — 
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And  tliercfore,  in  general 
Ph  = r- 
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In  our  calculation  we  found  —  bv  a  nictiiod  equiv- 

dt 
alent    to    a    graphical    differentiation     of     the     curve 
N  =  f(t). 

That  is,  we  measured  dt  between  successive  50 
r.p.m.  readings  on  the  chronograph  tape,  and  consid- 
ered this  d  t  applied  to  the  mean  r.p.m.  of  the  interval. 
These  values  are  given  in  Table  1  for  No.  0000  copper 
wire  and  in  Table   II   for  No.   19  B.   W.  G.    That  is, 


Run. 
N 

soo 

750 
700 
650 
600 
.S50 
500 
450 
400 
350 
300 
250 
200 
150 


Kuii 

N 
800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

150 


Zeio 


.46 
1.73 
3.00 

4.47 
6.09 
8.00 
10.27 
13.50 
16.82 
21.75 
28.00 
36.29 
48. '^O 
64.20 


dt 
1.27 
1.27 
1.47 
1.62 
1.91 
2.27 
3.23 
3.32 
4.93 
6.25 
8.29 
11.71 
16.20 


t 

.10 

1.42 

2.68 

4.00 

6.00 

8.00 

10.00 

13.00 

16.68 

21.30 

27.70 

36.00 

47.60 

6'. 00 


TABLE    I. 
2 
Zero 
dl 


No.  0000 


Xo.  0000 

t 
.54 


1.32 
1.26 
1.32 

2.00 
2.00 
2.00 
3.00 
3.6S 
4.62 
6.40 
8.30 
11.60 
17.40 


dt 
.65 


.29 

1.18 

2.00 

3.00 

4.20 

5.65 

7.85 

10.23 

13.70 

18.44 

25.30 

37.40 


.89 

.82 
1.00 
1.20 
1.45 
2.20 
2.38 
3.47 
4.74 
6.86 
12.10 


1.19 

1.82 

2.48 

3.40 

4.50 

5.51 

7.14 

9.14 

11.65 

15.10 

19.65 

26.57 

38.00 


.63 
.66 
.92 
1.10 
1.01 
1.63 
2.00 
2.51 
3.45 
4.55 
6.92 
1.43 


33 

Zero 


t 
.26 

1.60 

2.71 

4.25 

5.87 

8.17 

10.71 

13.78 

17.39 

22.40 

29.15 

39.00 

52.51 

72.82 


dt 
1.34 
1.11 
1.54 
1.62 
2.30 
2.54 
3.07 
3.61 
5.01 
6.75 
9.85 
13.51 
20.31 


TABLE    II. 
34 
No.  19  B.W.G. 

t 


.40 

1.00 

2.14 

3.55 

1.91 

6.74 

8.90 

11.68 

15.00 

19.35 

25.00 

32.53 

43.60 

61.40 


dt 
.60 
1.14 
1.41 
1.36 
1.83 
2.16 
2.78 
3.32 
4.35 
5.65 
7.53 
11.07 
17.80 


35 
No.  19  B.W.G 
t 


.69 

1.61 

2.84 

4.00 

5.61 

7.65 

9.60 

12.49 

15.70 

20.00 

25.40 

33.34 

44,93 

63.40 


dt 

.92 

1.23 

1.16 

1.61 

2.01 

1.95 

2.89 

3.21 

4,30 

5.40 

7.94 

11.59 

18.47 


curves  for  No.  0000  wire  and  No.  19  P..  W.  G.     Let 

lo  =  moment  of  inertia  of  apparatus  including  tie 
and  "zero"  wires. 

Iw  =  moment  of  inertia  of  wires. 

I  =  moment  of  inertia  with  test  wires. 

Then    the  force  moment  for  the  "Zero  Runs" 
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I  was  found  by  weighing  each  part  of  the  appara- 
tus and  from  its  dimensions  computing  its  moment  of 
inertia  about  the  axis  of  rotation. 

We  neglected  the  moment  of  inertia  of  the  wire 

wh'^ 
that  is  Iw  = 


d  N  =  .^0  was  \  aried  at  intervals  throughout  the  work 

(the  tachometer  readings  were  correct  at  all  speeds),      about  its  own  axis  in  figuring  I 

and  dt  at  any  speed  was  taken  from  the  curves,  plotted  S 

from  the  data   so  compiled.      Fig.   2  and   3  show  the  The  moments  of  inertia  are  tabulated  below : 
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Member 

2  arms 

Shaft 

Collars 


Weight 


53.55       M 


Formula 

_h 

3 


Moment  of  Inertia 


(l+rf) 


2.422 


39.26 


2.38 


M- 


M 


Flange  No.  1    3.75 


('-'0 


.001654 


.000225 


.00284 


The  run  for  No,  0000  wire  made  with  pulley  No. 

1,  while  that  for  No.  19  B.  W.  G.  with  pulley  No.  2. 

For  the  two  cases  respectively 

I«  =  2.463  +  mom.  of  "Zero  wires." 
I»  =  2.484  +  mom.  of  "Zero  wires." 
.\I1   the   calculations   are   arranged   in   the   tables, 

which  are  self-explanatory. 

Calculations  based  on  the  deceleration  curves  are 

shown  for  No.  0000  wire  in  Table  III,  and  for  No.  19 

B.  W.  G.  wire  in  Table  IV,     Values  of  dt  correspond- 
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ing  to  even  tens  of  miles  per  hour  were  read  directly 
off  the  curves.  Curves  plotted  from  these  tables  are 
given  in  Fig.  4  were  plotted  from  values  (marked 
"true"  in  tables)  taken  from  Fig.  4.  Fig.  7  was  plotted 
from  values  calculated  from  Fig.  6,  and  the  two  curves 
compared,  any  small  discrepancies  being  smoothed  out. 
This  process,  as  can  be  seen,  tended  to  weed  out  ex- 
perimental errors.  Fig.  8  was  then  plotted  from  Fig. 
6  and  exterpolated  as  indicated. 

•An  attempt  was  made  to  express  the  force  on  any 
round  wire  in  terms  of  wind  velocity  and  wire  diam- 
eter, that  is,  in  an  equation  of  the  form 

f(d) 
P  =  KV  F(d) 

The  curve  in  Fig.  5  was  plotted  to  show  the  varia- 
tion of  exponent  (f(d))  of  V  with  diameter.  The 
fact  that  the  plotted  points  fit  a  smooth  curve  nicely 
indicates  that  there  are  probably  no  gross  errors  in 
the  work.  The  curve  fits  quite  accurately  the  hyper- 
bolic equation. 

.405 

f(d)  =  1.55  + 

.25 +  d 

Considering  Fig.  8  we  found  that  F(d)  is  not  a 
simple  function  of  d,  for  instance,  an  exponential,  but 

TABLE   in. 


Wire, 

No.  0000 

B.  & 

S. 

Weight  =  5.22 

lb. 

Mean 

diam.  =: 

.460  in 

Mean 

h  =  2.0118  ft. 

Iw  — 

.660. 

lo  —  2.463  +  .004  =  2.467. 

1  —  2. 

463  +  .660  =  3.: 

23. 

True   P 

Ml 

Net 

Net 

P  pel 

Un.  ft 

per 

hr 

dto 

Po  ho 

Po  ho 

dt 

Pll 

Ph 

Obs. 

True 

sq  ft 

ion 

1.29 

10.04 

8.04 

.69 

23.72 

11.68 

.725 

.760 

19.80 

90 

1.62 

7.99 

6.47 

.84 

19.49 

9.98 

.620 

.610 

15.90 

80 

2.0i 

6.19 

5.07 

1.08 

15.16 

7.85 

.487 

.475 

12.40 

70 

2.75 

4.71 

3.93 

1.42 

11.52 

6.03 

.375 

.360 

9.40 

fiO 

3.70 

3.50 

2.98 

2.01 

8.14 

4.12 

.256 

.263 

6.86 

.=10 

5.20 

2.49 

2.16 

2.90 

5.64 

2.82 

.175 

.180 

4.70 

40 

7.94 

1.63 

1.45 

4.44 

3.68 

1.87 

.116 

.114 

2.98 

30 

13.00 

1.00 

.92 

7.95 

T.\ni 

2.06 
-!•:    IV. 

.98 

.061 

.062 

1.62 

Wire,  No.   19  B.W.ii 

Weight  =  .03i  lb. 

Mean  diam.  =;  .040  in. 

Mean  h  =:  2.138  ft. 

Iw=:  .0048. 

lo  =:  2.484  +  .004  =  2.488. 

I  =:  2.484  +  .004  +.005  =:  2.493. 


Obs 

net  Ph 

True 

True  P 

Mi 

at 

net  Ph 

per 

per  sq 

hr 

N 

dto 

Po  ho    dt 

Ph 

mean 

h   2.0  ft 

at  2  ft 

ft 

ft 

100 

655 

1.64 

7.95 

1.29 

10.12 

2.17 

2.03 

2.04 

.128 

38.40 

90 

589 

2.10 

6.21 

1.66 

7.86 

1.65 

1.54 

1.51 

.094 

28.20 

SO 

521 

2.67 

4.98 

2.17 

6.01 

1.13 

1.06 

1.06 

.066 

19.80 

70 

459 

3.46 

3.77 

2.89 

4.55 

.78 

.73 

72 

.045 

13.50 

60 

393 

4.60 

2.83 

3.92 

3.33 

.50 

.47 

.46 

029 

8.70 

50 

328 

8.62 

1.97 

5.45 

2.40 

.43 

.40 

.27 

.017 

5.10 

40 

262 

10.40 

1.25 

8.35 

1.56 

.31 

.29 

.14 

.0089 

2.67 

30 

197 

17.00 

.767 

14.70 

8.88 

.12 

.11 

.06 

.0038 

1.14 

seems  to  be  also  a  function  of  \^,  practically   impos- 
sible of  determination  ;  that  is 

F(d) 
P  =  KV  F  (d,  V) 

This  equation,  even  if  it  could  be  evaluated,  i^ 
much  too  complicated  and  uncertain  to  be  of  much 
practical  value.  The  important  results  of  the  work 
are  shown  in  Figs.  6.  7,  8  and  9.  To  give  an  idea  of 
the  accuracy  to  be  expected  from  the  results  the  fol- 
lowing details  of  precautions  taken  are  given  : 

(\)  Two  successive  runs  were  made  with  each 
wire  tested,  with  a  "Zero  run"  before  and  after  these 
test  runs,  the  average  of  the  test  and  Zero  runs  being 
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plotted.     This  eliminated  chance  of  accidental  errors. 
(2)     .Ml  journals  were  kept  flooded  with  oil  and 
as  nearly  as  possible  of  constant  tightness,  to   make 
certain  of  practically  constant  friction. 


^ 


iND  Force  on  Dare   Cop 


'ER  Wire 


-f — I — I — I — I — I — I — I — t — I — I — \-pr 

AT  VARiQua  Wind  VclocitjEjS-^ 


(3)  The  tachometer  was  calibrated  with  its 
pulley  which  was  turned  up  to  make  the  tachometer 
read  correctly.  The  tachometer  was  correct  at  all 
speeds. 

(4)  One  person  made  all  chronograph  records, 
in  order  to  avoid  changing  the  personal  equation,  and 
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to  take  advantage  of  expertness  acquired   in    reading- 
tachometer. 

(5)  It  was  thought  that  there  might  be  some 
pumping  effect  on  the  air  due  to  the  wires.  To  deter- 
mine this  smoke  was  blown  in,  and  also  fine  sawdust 
thrown  in,  while  the  apparatus  was  in  rotation.  From 
this  it  was  found  that  inside  the  path  of  the  wires 
the  air  had  almost  no  motion  until  within  one  or  two 
inches  of  the  path  of  the  rotating  wires.  From  this 
point  the  velocity  of  the  air  increased  rapidly  towards 
the  wires  and  then  diminished  again  outside  the  wires. 
An  anemometer  was  then  placed  outside  the  path  of 
the  wires  and  the  wind  velocity  measured  at  various 
distances  from  the  wires,  for  several  speeds  of  ro- 
tation. These  measurements  showed  that  the  wind 
velocity  increased  more  and  more  rapidly  as  the  wire 
was  approached  and  seemed  to  show  that  the  velocity 
of  the  air  equaled  that  of  the  wire  at  the  surface  of 
the  wire. 
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whereas  had  pumping  played  any  important  part  its 
effect  would  be  to  show  greater  pressure  per  square 
foot  on  the  larger  wires. 

(6)  Under  the  influence  of  the  normal  force 
(Mill.)")  the  wires  formed  approximate  flat  catenaries 
between  the  points  of  attachment  of  tie  wires  and 
arms,  so  that   the  distance    fh)    from   center  of  shaft 


This  state  of  affairs  was  to  be  expected,  and  cor- 
responds exactly  with  what  is  called  the  "cushion 
effect"  of  stationary  wires.  In  either  case  the  rela- 
tive velocity  of  wind  and  wire  is  probably  zero  at  the 
surface  of  the  wire,  but  increases  very  rapidly  with 
the  distance  from  the  wire.  It  was  assumed  that  the 
relative  velocity  curve  for  a  stationary  wire  and  mov- 
ing air  would  be  the  same  as  that  for  stationary  air 
and  a  moving  wire,  anil  hence  no  correction  was  at- 
tempted for  this  effect. 

Another  indication  that  "pumping"  was  not  an 
important  factor  is  the  fact  that  the  pressure  per 
square  foot  increased  with  decrease  of  wire  diameter, 


_  W  I  N  D_ 


ToRcp  ON  Bare  Copper  Wire 

■    r_  I    I  _i    1 ,  ,1  1    I    I ■ 


u>  center  of  wire  was  not  exactly  uniform.  The  wires 
retained  this  distorted  form  permanently,  and  the  mean 
distance  was  computed  from  eighteen  measurements 
at  equidistant  points  along  the  shaft,  the  tie  wires 
being  meanwhile  held  taut.  The  algebraic  mean  of 
these  measurements  was  used,  and  is  certainly  good 
to  within  0.5  per  cent  or  better. 

(7)  Since  the  apparatus  as  constructed  formed  a 
closed  circuit  electrically,  which  was  rotated  at  high 
speed  in  the  earth's  magnetic  field,  it  was  considered 
possible,  in  view  of  the  extremely  low  resistance  of 
the  circuit,  that  some  energy  might  have  been  used  in 
1"  R  loss  due  to  the  induced  current,  thereby  increas- 
ing the  apparent  wind  eft'ect.  This  effect  was  there- 
fore calculated  as  follows : 

Assumptions : 

Neglect  contact  resistances. 

Speed  800  r.p.ni. 

Consider  No.  0000  copper  in  the  machine. 

Total  intensitv  of  earth's  magnetic  field  .60  lines 
per  sq.  cm. 
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Closed  circuit  consisted  of  two  wires   (No.  0000) 
and  two  steel  arms  each  4  ft.  long. 
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-=^  12. 15  Amperes. 


Total  resistance  6.17  X  10  ^  ohms. 

_  (Area)JX  (Field  Intensity) 
1  max-  ^^^^y  y^  JQ3 

^(4_X  12X_2.54)-'X.6X83.7 
6.17  X  10- ■'X  10' 

I  effective  ■=  8.59  amperes. 

.•.rR=.0456  watts  =  .0336  ft.  ll)s.  per  sec. 

This  gives  the  total  moment  due  to  this  effect  of 
.000396  lb.  ft.,  which  is  entirely  negligible,  the  windage 
moment  under  the  same  conditions  being  al)out  24.0 
lb.  ft.,  as  shown  in  the  Tables  111  and   1\'. 

(8)  All  wires  tested  were  accurately  weighed, 
wire  tables  not  being  used  for  this  data.  The  round 
wires  accurately  tilted  a  wire  gauge,  hence  tabular 
diameters  were  used.  The  stranded  cables  were  meas- 
ured by  drawing  a  narrow  strip  of  paper  tightly  around 
the  circumference  of  the  cable.  The  diameter  corres- 
ponding to  this  circumference  is  called  the  mean  diam- 
eter of  the  cable. 

Results. 

The  results  of  the  work  are  so  completely  ex- 
pressed by  the  curves  as  to  need  little  connnenl. 

From  the  account  of  the  precautions  taken  and 
from  a  scrutiny  of  the  tables  and  curves  the  reader 
can  form  his  own  opinion  as  to  the  reliability  of  tiie 
results.  In  the  opinion  of  the  authors  they  may  be 
depended  upon  to  within  ten  per  cent. 

The  curves  show  that  the  common  assumption  of 
a  wind  pressure  of  20  lbs.  per  sq.  ft.  of  exposed  area 
corresponding  to  a  wind  velocity  of  100  miles  per 
hour  is.  closely  correct  for  No.  0000  solid  copper,  but 
that  the  pressure  on  smaller  sizes  is  considerably 
greater,  reaching  about  35  lbs.  per  sq.  ft.  on  No.  8 
wire.  This  increase  of  pressure  for  small  wires  is  an 
important  result,  and  helps  to  explain  the  difficulties 
commonly  experienced  with  telephone  lines  when 
long  spans  are  attempted. 

As  can  be  seen  by  an  inspection  of  the  curves 
cables  have  from  15  to  25  per  cent  greater  pressure  per 
square  foot  than  solid  wires  of  the  same  mean  diam- 
eter.   This  was  of  course  to  be  expected. 

In  conclusion  the  authors  desire  to  express  their 
thanks  to  Prof.  J.  N.  Le  Conte  for  valuable  sugges- 
tions, and  to  Mr.  J.  H.  Piatt  of  the  Great  \\'estern 
Power  Company  for  suggestions  and  materials. 
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many  new  lamps  which  have  recently  coiue  into  use. 

Three-Phase  Transmission.     By  William  Brew,  M.  I. 
E.   K.     .Si/c  5j/jx8J2    inches;   178  pages;  82  illus- 
trations.    Published  by   D.   Van   Nostrand  Com- 
pany  of   New   York,   and   for  sale   by   Technical 
Book  Shop,  San  Francisco.     Price  $2.00. 
Replete  with  the  experiences  gathered  while  chief 
expert  assistant,  Dublin  corporation  electricity  supply, 
tiie   author   shows   himself    thoroughly    familiar    with 
English  practice.    The  question  of  higher  mathematics 
is    ignored    throughout    the    book,    working    formulas 
being  presented  directly.    The  question  of  design  and 
operation  of  underground  cables  and  their  consequent 
phenomena  is  discussed  in  much  detail.     The  author 
does  not  show  himself  a  master  of  our  overhead  sys- 
tems in  vogue  on  the  Pacific  slope.     For  a  deeper  in- 
sight   into    foreign    practice    and    underground    cal^le 
design,  however,  the  book  is  of  much  value,  and  will 
add  its  portion  toward  rounding  out  the  desk  books 
of  the  modern  engineer. 


PROGRESS  AND  INTENSE  INTEREST  IN 
PANAMA    CANAL. 

The  concrete  work  in  tiie  spillway  of  Gatun  Dam 
is  about  63  per  cent  completed,  141,493  cubic  yards,  out 
of  a  t(3tal  of  225,000,  having  I)een  placed  at  the  close 
(•I  work  on  June  24. 

Interest  in  the  completion  of  the  Panama  Canal 
is  world-wide.  From  far-off  .Suva  comes  the  follow- 
ing: 

"If  you  glance  at  a  map  you  will  see,"  said  a  local 
enthusiast,  "that  Suva  is  on  the  direct  line  from  Syd- 
ney to  the  canal.  In  fact  it  is  exactly  a  quarter  of  the 
distance  between  .Australia's  commercial  capital  and 
the  Pacific  entrance  to  the  canal.  Supposing  vessels 
maintaining  a  speed  at  sea  of  15  knots  per  hour  are 
employed,  the  trans-Pacific  run  will  occupy  ISyi  days. 
Give  a  day  for  navigating  the  Isthmus,  and  10  days  on 
to  London.  This  will  show  a  saving  of  about  a  week 
over  the  present  all-sea  mail  route  to  London  via 
Colombo.  Suva  will  be  the  last  port  of  call  from 
S\-dney  and  the  first  port  of  call  from  Panama.  Already 
'.and  is  rapidly  advancing  in  price  there,  and  any 
amount  of  capital  is  ready  in  Sydney  to  erect  at  Suva 
elaborate  hotels,  such  as  Colombo  possesses.  I  was 
given  to  understand  that  the  Royal  Mail  Steam  Packet 
Company  is  already  at  work  on  plans  for  a  first-class 
passenger  service  from  Southampton  to  Sydney,  via 
the  Panama  Canal.  This  corporation  is  simply  biding 
its  time  to  enter  the  Australian  trade  aagin." 
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THE  ELECTRICAL  SECTION  OF  THE  BUREAU 

OF  MINES,  ITS  PURPOSE  AND  SOME 

FRUITFUL  RESULTS. 

In  a  recent  technical  paper  published  l)v  the  Rn- 
reau  of  Alines  announcement  is  made  of  the  estab- 
lishment of  the  electrical  section  of  the  Bureau.  The 
following-  interestino;  features  are  set  forth  as  calling 
for  its  establishment : 

Electricity  is  used  underground  in  mines  for  haul- 
age, lighting,  driving  pumps,  fans,  drills,  coal-cutting 
machines,  and  hoists,  for  detonating  explosives,  and 
for  signaling.  Both  direct  current  and  alternating 
current  are  used,  the  former  much  more  extensively 
than  the  latter.  Direct  current  is  distributed  at  poten- 
tials up  to  600  volts  wherever  power  is  used.  Alter- 
nating current  is  distributed  at  over  2000  volts  and  is 
usually  carried  only  a  short  distance  underground  to 
serve  high-voltage  motors  or  transformers  operating 
motor-generator  sets  or  rotary  converters. 

Electric  haulage  is  operated  principally  from  trol- 
ley wires  at  250  or  500  volts.  The  trolley  wire  is  nec- 
essarily bare,  and  in  low  coal  is  dangerously  near  the 
heads  of  persons  in  the  same  entry  with  it.  Lighting 
circuits  are  often  connected  between  the  trolley  wire 
and  earth,  with  the  lamps  in  series.  Stationery  motors 
are  often  connected  between  the  trolley  wire  and 
earth.  Machine  wires  are  frequently  bare  up  to  the 
point  of  connection  with  the  trailing  cables. 

Explosives  are  detonated  from  batteries  (storage 
or  primary),  from  magneto  generators  (frequently  re- 
fered  to  as  batteries),  from  power  circuits,  and  from 
separate  generators  used  only  for  detonating.  Signals, 
which  include  lights,  bells,  and  telephones,  are  oper- 
ated principally  from  primary  batteries. 

Underground  equipment  is  exposed  to  falls  of  roof, 
coal  and  rock,  that  are  sufficient  to  wreck  installa- 
tions of  the  best  character.  The  acid  waters  and  the 
dampness  in  mines  make  the  insulation  problem  diffi- 
cult. The  fact  that  the  need  of  electric  service  at 
many  points  underground  is  only  temporary  limits 
economical  investment  in  equipment.  The  problem 
of  safeguarding  life  is  rendered  still  more  difficult  by 
the  fact  that  many  of  the  underground  workers  do  not 
appreciate  the  dangerous  character  of  electricity  and 
ignore  the  rules  made  for  their  protection.  The  temp- 
tation to  install  electrical  equipment  in  coal  mines  in 
a  temporary  and  improper  manner  is  increased  bv  the 
fact  that  coal,  especially  dry  coal,  is  not  a  good  con- 
ductor of  electricity,  and  wires  may  sometimes  come 
in  contact  with  the  coal  without  trouble  resulting.  .\ 
machine  wire  supported  upon  wooden  pegs  driven  into 
the  coal  may  never  give  trouble ;  and  it  would  be  hard 
to  convince  a  man  whose  only  experience  had  been 
v-.-ith  such  installations  that  to  thus  suppf)rt  a  wire  is 
not  good  practice.  In  this  connection  it  is  probable 
that  electrical  practice  in  mines  would  be  generally 
improved  if  more  of  the  mine  electricians  were  famil- 
iar with  the  best  installation  methods. 

The  three  principal  dangers  connected  with  the 
use  of  electrical  equipment  in  mines  are  as  fnllows: 
The  danger  from  electric  .shock,  the  danger  from  ex- 
plosions  caused   by   electricity,   and   the   danger   from 


fire  started  by  electricity.  The  chief  sources  of  dan- 
ger from  shock  are  the  trolley  wire  and  other  bare 
conductors.  Another  source  is  ungrounded  equipment 
that  has  become  charged  with  electricity  through  de- 
fective insulation  or  otherwise. 

The  danger  from  electrical  explosions  arises  from 
the  occurrence  of  sparks  and  arcs  in  inflammable  gas 
or  dust.  Sparks  of  sufficient  size  to  ignite  gas  may  be 
produced  when  a  motor  is  started  rapidly  or  operated 
under  heavy  load,  when  a  circuit  carrying  current  is 
opened,  or  when  a  circuit  becomes  grounded.  A  much 
larger  spark  is  required  to  ignite  bituminous  coal  dust, 
but  such  dust  might  be  ignited  by  the  opening  of  a 
circuit  carrying  a  large  current,  or  by  flashes  pro- 
duced by  heavy  short  circuits.  The  fall  of  a  trolley 
wire  might  give  both  of  these  conditions.  The  danger 
from  fire  arises  from  grounds  to  coal  or  in  the  vicinity 
<'f  inflammable  material,  from  the  flashing  of  motors 
under  the  latter  condition,  from  short  circuits,  and  the 
burning  off  of  wires  carrying  heavy  currents.  Be- 
sides the  above-mentioned  dangers,  the  handling  of  ex- 
plosives in  the  vicinity  of  electricity  and  the  detona- 
tion of  them  by  electric  means  give  rise  to  others. 

The  practical  solution  of  the  problem  of  safeguard- 
ing the  use  of  electricity  in  mines  will  require  the 
adoption  of  protective  measures  and  of  devices  that 
are  simple,  rugged,  "fool  proof,"  and  as  inexpensive 
as  possible.  At  the  same  time  both  measures  and  de- 
vices must  be  entirely  effective  or  they  will  become  a 
menace.  Although  it  will  be  necessary  to  investigate 
many  possible  causes  of  electrical  dangers,  some  are 
already  well  known,  and  the  desirability  of  protection 
against  them  is  apparent. 

There  is  a  field  for  devices  for  reducing  the  danger 
of  shock  from  the  trolley  wire  and  for  devices  for  pre- 
venting the  ignition  of  gas  by  motors,  switches,  and 
other  circuit-opening  apparatus.  There  is  a  field  for 
an  acid-proof  material  for  insulating  wires  and  cables, 
and  there  is  room  for  improvement  in  the  methods  of 
installing  electrical  equipment  underground.  The  im- 
|)rovement  of  electrical  conditions  underground  will 
doubtless  be  a  gradual  development,  as  has  been  the 
case  aboveground,  where  advancement  in  electrical 
practice  has  been  continuous  for  many  years. 

Most  mine  operators,  if  not  all  of  them,  would  be 
willing  to  install  safer  electrical  equipment  if  the  mar- 
ket could  supply  it.  Manufacturers  are  willing  to  de- 
\elop  especially  safeguarded  equipment  as  fast  as  they 
see  a  field  for  its  use.  Some  of  the  manufacturers  of 
this  countrv"  are  now  developing  motors  and  switches 
designed  to  be  explosion  proof,  and  the  Bureau  of 
Mines  has  always  found  manufacturers  of  electrical 
apparatus  ready  to  co-operate  in  its  electrical  investi- 
gations. 

The  bureau  has  made  a  few  preliminary  investi- 
gations, the  most  important  of  which  are  an  investiga- 
tion as  to  the  danger  of  gas  ignition  by  the  indicators 
of  inclosed  fuses,  and  an  investigation  as  to  the  dan- 
ger of  gas  ignition  by  incandescent  lamps  when  broken 
in  gaseous  atmospheres.  The  former  is  reported  in 
detail  in  this  circular ;  the  latter  is  being  continued,  and 
a  final  report  will  be  made  after  the  completion  of 
more  elaborate  tests.  •  ,    ■- 
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Incandescent   Lamp  Tests. 

The  preliminary  investigation  showed  that  certain 
sizes  of  incandescent  lamps,  when  broken,  ignite  sur- 
rounding explosive  mixtures  of  gas  and  air.  The  tests 
now  under  way  will  determine  the  factor  of  safety  of 
such  lamps  as  have  nnt  caused  ignition  in  previous 
experiments. 

In  making  tests  of  incandescent  lamps  they  arc 
placed  in  a  gas-tight  receptacle  filled  witii  a  mixture  of 
gas  and  air  combined  in  proportions  most  sensitive  to 
ignition.  The  lamps  are  lighted  and  the  filaments  are 
brought  into  contact  with  the  gaseous  mixture  in  three 
ways,  as  follows : 

(a)  By  smashing  the  bulbs  comjiletcly,  which 
brings  the  mixture  in  contact  with  l)roken  filaments. 

(b)  By  snipping  off  the  tips,  which  usually  does 
not  break  the  filaments  as  the  velocity  of  the  entering 
gas  is  less  than  in  (a). 

(c)  By  puncturing  a  small  hole  in  the  necks  of 
the  bulbs,  which  prevents  the  entering  gas  froiu  im- 
pinging directly  upon  the  filaments  and  therefore  rare- 
ly breaks  them. 

Such  lamps  as  do  not  ignite  the  mixtures  under 
normal  conditions  are  further  tested  by  increasing  the 
temperature  of  their  filaments  until  explosion  follows 
the  breaking  of  the  lamps.  A  comparison  of  the  ex- 
cess energy  recjuired  in  any  case  gives  a  good  indica- 
tion of  the  relative  safety  of  the  lamp. 

In  addition  to  making  these  lamp  tests,  the  1)U- 
reau  is  investigating  explosion-proof  motors,  explo- 
sion-proof switches,  and  the  action  of  mine  water  upon 
the  insulation  of  electric  conductors. 

Tests  of  Explosion-Proof  Apparatus. 

Explosion-prciof  switches  and  explosion-proof 
motors  are  tested  in  the  same  way.  as  the  flame-proof 
quality  of  the  casings  is  in  each  case  the  point  at  issue. 

The  term  "explosion-proof,"  as  applied  by  the 
Bureau  of  Mines  to  electrical  equipment,  refers  to 
apparatus  inclosed  in  casings  that  are  so  designed  and 
constructed  that  ^'he  products  of  explosion  resulting 
from  the  ignition,  within  the  casing,  of  any  mixture 
of  methane  and  air  will  be  either  entirelv  confined 
within  the  casing  or  so  discharged  from  it  that  they 
can  not  ignite  a  mixture  of  methane  and  air,  com- 
bined in  proportions  most  sensitive  to  ignition,  entirely 
surrounding  the  casing  and  in  intimate  contact  there- 
with. 

In  testing  explosion-proof  apparatus  the  casings 
are  completely  filled  with  various  mixtures  of  gas  and 
-air  and  completely  surrounded  by  a  mixture  of  the 
same  constituents  combined  in  proportions  most  sen- 
sitive to  ignition.  The  mixture  within  the  casing  is 
exploded  by  an  electric  spark,  and  the  character  and 
extent  of  the  discharged  flames,  and  their  action  upon 
the  surrounding  gas  are  noted. 

Means  are  provided  for  measuring  the  pressure 
developed  within  the  casings  by  the  explosions. 

Tests   of   Insulation    of   Electrical   Conductors. 

The  present  investigation  of  the  action  of  acid 
mine  waters  upon  the  insulation  of  electrical  conduc- 
tors ii  preliminary  in  character,  having  for  its  purpose 
the  standardization  of  methods  for  future  tests.  The 
results  of  this  investigation  will  determine  the  char- 


acter of  the  waters  to  be  used,  the  best  way  to  apply 
them  to  the  insulation,  and  the  most  satisfactory 
methods  of  observing  the  action  of  the  water  upon 
the  material  under  test. 

In  the  present  test  two  kinds  of  water  are  being 
used.  These  are  being  applied  in  three  different  ways 
to  three  different  kinds  of  insulations,  c)f  each  of  which 
there  are  10  samples  50  feet  in  length.  The  action  of 
the  water  uimhi  the  insulation  is  being  observed  by 
means  of  insulation  resistance  measurements  and  by 
high  potential  tests. 

Other  Investigations. 

Preparations  are  now  being  made  to  investigate 
the  action  of  electric  sparks  and  arcs  in  coal  dust. 

Among  other  investigations  to  be  undertaken  as 
soon  as  possible  are  an  investigation  of  the  danger  of 
using  electricity  in  the  \icinity  of  explosives,  an  in- 
\estigation  of  electrical  shot-firing  devices,  and  a  study 
of  devices  for  the  protection  of  the  trolley  wire. 
Tests  of  Inclosed  Cartridge  Fuses  in  Explosive  Gas. 

As  a  |)art  of  the  investigation  of  the  causes  of 
mine  explosions,  authorized  by  Congress  in  May,  1908, 
the  .Secretary  of  the  Interior  decided  that  a  careful 
examination  should  be  made  of  the  various  inclosed 
electric  fuses  used  in  mining  operations  with  a  view  to 
determining  how  far  these  fuses,  when  installed  for 
service  in  gaseous  atmospheres,  might  be  responsible 
for  the  occurrence  of  disasters. 

The  fuses  tested  were  standard  N.  K.  C.  cartridge 
fuses  of  the  indicator  type,  varying  in  size  from  30  am- 
peres, 2.S0  volts,  to  100  amperes,  600  volts. 

There  are  two  elements  of  danger  attending  the 
action  of  such  fuses  in  the  presence  of  inflammable 
mixtures  of  gas  and  air,  namely  :  fa)  The  action  of 
the  indicators  located  on  the  external  surface  of  the 
shell :  these  when  the  fuse  acts  may,  by  giving  out 
sparks  or  otherwise,  ignite  the  explosive  mixture;  fb) 
the  blowing  of  hot  gas  and  jets  of  flame  through  the 
relief  ports  of  the  fuses  by  the  energy  released  within 
the  shell. 

The  results  of  the  tests  are  summarized  in  the 
following  table : 

RKSUr^TS   OF   TESTS   OF   T.XI 'bosiC  1 )    CARTRIDGE    FUSES. 

Cause  of   explosion.  Percent- 
No.  of       No.  of       X^nde-          Indi-      Blow-  ages  of 
tei--            cator        \ng  explo- 
mined                      at  port  sions 


Brand 

tests 

explo- 

No. 

sions 

1 

24 

10 

2 

2.'! 

12 

:* 

32 

24 

4 

24 

.■-. 

.^ 

20 

!.•! 

6 

21 

1 

7 

32 

1 

24 

5 

13 

i 


41.6 
52  2 
15.0 

2n..s 

G.'l.O 
4.7.S 
3.12.1 


Conclusions. 

The  conclusions  obtained  from  the  results  of  these 
tests  are  as  follows : 

1.  One  or  more  sizes  of  all  the  brands  of  fuses 
tested  ignited  the  gas,  although  in  varying  degrees. 
Two  brands  ignited  the  gas  but  once:  three  brands 
ignited  it  in  more  than  50  per  cent  of  the  trials. 

2.  The  principal  source  of  danger  in  fuses  as  they 
arc  now  designed  is  the  device  for  indicating  whether 
or  iKTt  a  fuse  has  acted. 

3.  Danger  from  blowing  at  the  relief  ports  will 
probably  develop  in  some  and  possibly  in  all  brands  if 
tested  with  enough  generating  capacity. 
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AN  OPTICAL  ILLUSION  IN  ENGINEERING. 

BY    KOBERT    SIBLEV. 

As  a  recompense  for  the  hardships  endured  by  the 
engineer  as  he  enters  an  unexplored  field,  in  his  lighter 
moments  there  arise  many  strange  and  interesting 
natural  phenomena  for  thoughtful  and  philosophic 
consideration.  As  he  wearily  packs  his  transit  across 
the  desert  the  phenomena  incident  to  a  mirage  afford 
him  constant  diversion  from  the  effects  of  the  heat.  In 
the  high  mountains  the  ever  unfolding  beauties  of  ex- 
quisite scenery  repay  him  many  times  for  his  severe 
climb,  or  should  his  duty  lead  him  into  the  heart  of 
our  great  forests,  the  variety  of  foliage,  the  scent  of 
the  fragrant  wild  rose  and  the  sparkling  clear  waters 
are  a  constant  source  of  delight. 

To  layman  and  engineer  alike,  occur  one  interest- 
ing optical  illusion,  which  has  ever  varying  explana- 
tions iriven  to  it.     Everyone  of  us  has  noted  it  from 


D 


Fig.     1. 

time  to  time  as  we  have  followed  with  our  eye  the 
winding  course  of  the  newly-constructed  hillside  ditch. 
I  say  "newly-constructed"  for  the  phenomenon  is  more 
easily  discerned  in  the  early  life  of  a  ditch,  the  con- 
trast between  the  newly  deposited  earth  and  the  old 
making  its  outline  the  clearer.  .•\s  we  follow  the  ditch 
outline  with  our  eye  the  ditch  in  its  course  up  a  gully 
jumps  down  into  it  only  to  be  seen  on  the  other  side 
laboriously  climbing  again  to  attain  what  it  has  lost. 

So  deceptive  appeared  this  phenomenon  in  one  in- 
stance after  I  had  carefully  located  a  ditch  in  Western 
Montana,  my  Irish  foreman  strenuously  objected  to 
going  ahead  with  the  construction.  "Why,  soir,"  said 
he.  "the  watter  will  niver  run  up  there."  -As  old  Tom 
Hennessy  was  a  very  careful  man.  I  re-checked  the  work 
unobserA'ed  to  be  sure  that  I  had  made  no  error.  ]\Iean- 
while  so  positive  was  the  foreman  that  some  mistake 
had  been  made,  he  went  to  the  local  field  manager  with 
his  complaint  and  finally  thev  both  brought  the  general 
manager  to  look  at  the  located  ditch.  Upon  being 
asked  by  the  general  manager  if  he  had  put  an  instru- 
ment upon  the  work,  old  Tom  replied :  "Why,  by  jab- 
bers no,  me  eye  tells  me  that,  soir."  Whereupon  all 
three  agreed  there  must  be  some  mistake.  So  positive 
were  they  that  I  actually  became  alarmed  myself,  but 
notwithstanding  I  ordered  the  work  to  proceed  and  I 
heaved  a  mighty  sigh  of  relief  when  upon  trial  the 
water  ran  across  the  "up-hill"  part  as  smoothly  and 
evenly  as  could  be  desired. 

.\fter  such  an  experience  as  this  I  have  given  the 
matter  of  an  explanation  of  the  phenomenon  consider- 
able thought.  Before  giving  my  views  I  will  first  cite 
another  illustration.     Take   two   lines  of  exactly   the 


same  length  as  A  B  and  C  D,  in  Fig  1.  Add  the  diag- 
onal lines  emanating  from  A,  B,  C  and  D  as  shown 
in  Fig.  2,  and  now  look  at  your  figure.  How  small 
C  D  looks  compared  with  .\  B.  Professor  Ladd  in 
his  book  on  l^sychology  explains  this  phenomenon  as 
being  due  to  the  strain  upon  the  eye  in  following  con- 
vergent and  divergent  lines,  the  eye  in  following  the 
path  of  least  strain  conceives  A  B  as  being  much 
longer  than  the  C  D,  for  it  is  much  easier  to  follow 
the  convergent  lines  from  A  and  B  than  the  lines  mak- 
ing an  angle  of  amost  120  degrees  at  points  C  and  D 
with  outward  direction  from  C  and  D,  hence  the  opti- 
cal illusion  that  A  B  appears  longer  than  C  D. 

A  similar  explanation  easily  follows  in  observing 
a  ditch  location.  The  eye  is  accustomed  to  observing 
the  horizon  and  this  is  used  as  our  datum  plane.  Un- 
consciously we  think  of  the  horizon  as  being  a  level 
plane,  and  it   naturally   follows  that  we  think  of  the 


Fig.     2. 

ground  around  us  as  being  level.  So  it  is  as  we 
look  up  a  gorge,  we  think  of  the  bottom  of  the  gorge 
as  being  level  while  in  reality  it  may  have  a  rapid  fall 
to  it.  Consequently  as  we  follow  the  ditch  or  flume  on 
one  side  it  apparently  verily  jumps  down  into  the 
gorge  and  on  the  other  side  it  laboriously  crawls  up 
again  to  regain  its  fallen  supremacy.  Hence  follows 
the  glowing  report  of  the  eastern  visitor  after  having 
observed  some  of  our  western  hydraulic  enterprises 
that  "water  runs  up  hill  in  the  west." 


ELECTRIFICATION   COSTS. 

The  following  data  are  given  by  W.  S.  Murray 
in  a  paper  before  the  American  Institute  of  Electrical 
Engineers :  Pcnver  houses  can  be  constructed,  de- 
pending upon  the  capacity,  from  $90  to  $110  a  kilo- 
watt :  line  construction  for  one.  two,  four  and  six  tracks 
can  be  erected  at  costs  varying  respectively  from  $4000 
to  $7000:  from  $8000  to  $15,000;  from  $25,000  to  $40,- 
000;  $40,000  to  $60,000  a  mile:  the  fluctuation  in  cost 
for  these  respective  constructions  depending  entire!}- 
upon  the  standards  elected,  which  are  inclusive  of  the 
consideration  of  importance  of  track,  in  turn  bringing 
into  consideration  the  advisabilit}-  of  wood  and  steel 
and  steel  post  construction,  cross  catenary  and  bridge 
span  construction,  single  or  compound  catenaries,  etc., 
also  the  cost  of  overhead  yard  construction  can  vary 
from  $1500  to  $3000  a  mile,  depending  upon  the  num- 
lier  of  tracks  spanned  and  type  of  construction  se- 
lected. Locomotives  of  the  passenger  road  and  switch- 
ing type,  depending  upon  the  nature  of  their  service, 
can  ^•arv  in  cost  from  $25,000  to  $45,000  a  unit. 
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(Hir  British  cousins  lia\e  now  completed  in  every 

detail   their  spectacular  and   time  honored  coronation 

P  1  ceremonies.     The  guests,   whether 

.    ,  invited  or  uninvited,  went  to  look 

or  the  ,  f        ,1  .  . 

.  on    and    now    for    the    most    part, 

Coronation  ]^.^^.^.    (jep^rted    on    their    separate 

ways.  Engineers  of  .America  feel  proud  of  their  coun- 
try's official  representative  at  the  ceremonies.  Mr. 
Hammond,  who  is  one  of  our  most  distingaiished  en- 
gineers, performed  his  part  at  the  ceremonies  in  ad- 
mirable style.  Engineers  the  country  over  read  with 
delight  the  fanciful  accounts  of  this  knight  of  the 
camps  of  years  ago,  transferred  from  high-legged 
boots  and  uniform  of  the  miners'  life  to  the  knee 
breeches  of  the  Court  of  St.  James. 

.Vow  that  the  luirby-lnirly  is  passed,  a  time  for 
serious  reflection  has  come  for  everyone  as  the  fea- 
tures connected  with  the  gigantic  ceremonies  of  the 
coronation  are  reviewed  in  mind.  It  is  perhaps  truth- 
fully said  that  the  event  surpasses  all  spectacular  gath- 
erings of  the  ages.  This  spectacular  eflfect  was  not 
only  brought  about  by  the  richness  of  the  apparel 
worn  by  all  participating,  but  by  the  gigantic  illumi- 
nating effects,  eclipsing  in  their  dazzling  beauty  and 
in  the  magnitude  of  the  undertaking  all  previous  at- 
tempts, and  adds  another  mile-stone  of  accomplish- 
ment to  the  record  of  the  electrical  engineer.  It  is 
estimated  that  in  the  coronation  illumination  in  Lon- 
don and  suburbs  between  2,500,000  and  3,000,000  elec- 
tric lamps  were  utilized.  Not  one  single  case  of  fused 
wire  has  been  reported.  .Ml  honor  to  our  brother  engi- 
neers across  the  ocean. 


The  Bureau  of  Mines  has  just  announced  by  Bul- 
letin, the  formation,  the  equipment  and  purpose  of  the 
electrical    scctitjn    of    the    Bureau. 
Electrical  Section    Elsewhere    in    this    issue    will    be 

"J"  f  found    a    detailed    account    of   this 

or  Mines  .        t>  ■  a 

announcement.       Bnerly.    its    ])ur- 

posc  is  to  endeavor  to  solve  the  problem  of  safe-guard- 
ing life  and  property  from  the  dangers  which  attend 
the  use  of  electricity  underground,  the  principal  dan- 
gers being  from  electric  shock,  explosions  caused  Ijy 
electricity  and  fires  started  by  electricity.  Naturally 
follows  the  final  purpose  which  is  to  solve  the  prob- 
lem of  safeguarding  the  use  of  electricity  in  mines. 
This  can  be  brought  about  only  by  the  adoption  of 
protective  measures  and  devices  that  are  simple, 
rugged,  "fool  proof"  and  as  inexpensive  as  possible. 

This  new  undertaking  on  the  part  of  the  Bureau 
of  Mines  comes  at  an  opportune  time  in  Western  dc- 
veli)pment.  Coming  at  a  period  when  renewed  inter- 
est in  mining  is  evident  on  all  sides,  the  results  of  the 
labors  of  the  electrical  section  of  the  Bureau  will  be 
watched  with  intense  interest.  At  no  time  in  the  de- 
velopment of  the  mining  industry  has  the  demand  for 
electric  energy  been  greater  than  at  present.  This  is 
instanced  by  the  fact  that  a  prominent  feature  of  the 
expert's  report  on  the  outlook  for  either  prospect  or 
mine  is  usually  gi\en  over  to  possibilities  of  nearby 
purchase  of  electric  power  or  economic  development 
of  the  same. 
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But  little  at  present  is  known  as  to  methods  of  depreciation  of  a  single  unit  much  depends  on  the  point 

preventing  mine  disaster  due  to  the  more  complicated  of  view  to  be  taken  in  arriving  at  a  value.    Those  who 

electrical  causes.    It  is  usually  during  the  early  stages  have  been  so  fortunate,  or  unfortunate,  as  to  own  an 

of   its    use    in    mines    that   accidents    most    frequently  automobile  know  that  the  day  after  the  machine  has 

occur.     If  the  mine  is  still  in  a  non-dividend  paying  been  purchased,  it  cannot  as  a  rule,  be  sold  for  any- 

condition,  the  management  as  a  rule  cannot  well  afiford  thing  like  its  purchase  price,  yet  the  machine  is  prac- 

the  time  and  money  to  be  spent  in  a  study  of  preven-  tically  as  good  as  new  and  for  service  will  probably 


tion  of  disaster,  although  most  mining  superintend- 
ents would  gladly  install  equipment  for  preventing 
disaster  of  this  sort  if  the  same  could  be  reasonably 
purchased. 

One  of  the  best  results  to  be  anticipated  is  the 
compilation  for  distribution  of  simple,  plainly  written 
literature  on  the  subject.  This  will  enable  the  pros- 
pector or  the  miner  who  usually  has,  from  years  of 
toil  observed  much  natural  geology  and  mineralog)', 
but  little  in  affairs  electrical,  to  properly  protect  him- 
self. For  after  all  it  will  undoubtedly  be  found  that 
disaster  from  the  use  of  the  simple  electrical  apparatus 
used  underground,  as  a  rule,  follows  from  ignorance 
of  the  fundamental  laws  of  electricity. 


The  question  of  arriving  at  the  proper  factors  of 
depreciation  in  any  particular  plant  in  the  public  serv- 
ice  corporation   is   one  of  delicate 
.     .  determination   and   one   which   ne- 

DepreciaUon  cessitates    the    weighing    of    many 

points  involving  largely  the  ma- 
ture judgment  of  the  expert.  Similar  to  all  other 
questions  concerned  with  the  uncertainties  of  life,  the 
theory  of  probability  must  to  a  large  extent  enter  into 
the  choice  of  the  particular  factors  of  depreciation 
to  be  used.  The  mortality  or  life  tables  used  in  the 
insurance  companies  furnish  an  excellent  example  how 
applicable  such  theories  are  in  practice  when  the  point 
under  consideration  appears  hundreds  and  hundreds 
of  times  so  that  average  values  can  be  used. 

Since  large  numbers  of  similar  parts  are  necessary 
in  order  to  use  current  theories  of  probability,  the 
property  to  be  evaluated  must  have  been  in  use  for 
such  sufficient  period  of  time  as  will  make  the  annual 
expenses  for  maintenance  and  repair  practically  uni- 
form. It  is  evident  also  that  the  greater  the  number  of 
similar  parts  contained  in  the  property  to  be  evalu- 
ated, the  more  nearly  will  the  theory  of  probability 
apply.  Hence  it  is  true  that  in  ascertaining  the  depre- 
ciation of  rolling  stock  of  a  similar  make  in  a  manu- 
facturing establishment,  cross  ties  of  a  railroad,  or 
transmission  poles  and  cross-arms  of  a  transmission 
line,  it  is  possible  to  theorize  with  considerable  exact- 
ness. In  considering  electrical  properties,  the  gener- 
ating units  are  generally  few  in  number,  consequently 
our  theory  cannot  be  made  to  apply  with  exactness. 
In  a  property  involving,  however,  a  large  number  of 
similar  parts  a  very  convenient  method  has  been  de- 
duced from  theory.  It  is  the  so-called  "50  per  cent 
method"  and  has  been  used  by  many  eminent  experts 
in  evaluating  public  service  corporations.  The  rule 
is  to  ascertain  50  per  cent  of  the  cost  less  salvage. 
This  immediately  gives  the  amount  to  be  written  off  as 
depreciation. 

In  electrical  properties  as  stated  above,  many 
of  the  parts  do  not  appear  in  large  numbers  so  that 
the  50  per  cent  method  cannot  be  used.    In  considering 


last  as  long  as  a  new  one.    So  far  then  as  its  value  to 
the  user  is  concerned,  it  has  depreciated  only  in  such 
amount  as  would  be  necessary  to  replace  the  simple 
minor  ill-effects  acquired  during  its  short  usage.     Un- 
questionably the  value  as  a  usable  property  should  be 
the  proper  value  to  be  arrived  at.     Henry  Floy,  the 
noted  evaluation  expert,  in  his  paper  on  depreciation, 
presented  before  the  recent  Chicago  convention  of  the 
American  Institute  of  Electrical  Engineers,  went  into 
the  various  factors  entering  into  the  determination  of 
depreciation    of    electrical    properties    in    a    scholarly 
manner.    Mr.  Floy  gives  a  list  of  constants  used  in  as- 
suming depreciation  per  year  and  quotes  a  number  of 
cases  in  which  these  constants  were  used,  stating  the 
authority   of  each.     In   some   cases   authorities   dift'er 
widely.     For  instance,  the  Wisconsin  Public  Service 
Commission  claims  that  for  arc  lamps  four  to  five  per 
cent  per  annum  should  be  allowed  as  depreciation,  but 
a  Board  of  Arbitration  at  Atlanta,  Georgia,  claims  that 
15  per  cent  should  be  allowed.     Again  in  considering 
the   depreciation    of   generators,    the   Traction   Valley 
Commission   claims  3  to  8  per  cent,  B.  J.   Arnold   5 
per   cent,   Henry   Floy  5   per  cent,   Wisconsin   Public 
Service  Commission  6  l/i  per  cent.  Arbitrators  10  per 
cent,  and  the  St.  Louis  Public  Service  Commission  6  2/3 
per  cent.     No  information   is  given  as   to  how  these 
constants   were  arrived   at   by  the   several   authorities 
quoted.     Undoubtedly  they  are  largely  empirical,  the 
authoril}    in  question  taking  all  elements  into  consid- 
eration, after  a  personal  inspection  of  the  apparatus. 
It  is  apparent  that  the  constants  must  be  used  with 
much   care  by   the   jirofession  at  large.     Personal  in- 
spection   of   the    plant    management    and    its    general 
make-up  is  of  the  utmost  importance  in  determining 
whether  a  low  factor  or  a  high  factor  should  be  used. 
Years    ago    Ganguillet    and    Kutter    published    to    the 
world  their  celebrated  empirical   formula  for  calcula- 
tion of  flow  of  water  in  ditches  and  canals.     It  will  be 
recalled   that   in  computing  the  final   ''onstants   to   be 
used    much    depends   on    the    so-called    coefficient    of 
roughness  of  the  particular  ditch  or  canal   made  use 
of  in  conveying  the  water.    There  is  no  doubt  but  that 
in  using  proper  constants  for  depreciation  factor,  the 
expert  of  the  near  future,  if  the  expert  of  the  present 
has  not  already  done  so.  mentally  at  least,  will  evolve 
a  series  of  coefficients  of  "managerial   roughness"  to 
be  applied   in  his  computation.     To  take  our  homely 
illustration   of  the  automobile   again,   the   expert    will 
weigh  in  his  mind  the  roughness  of  the  attendant,  the 
same  as  we  weigh  in  our  minds  the  probability  of  our 
arriving  at  a  destination  by  automobile  by  observing 
the  care  with  which  the  chauffeur  avoids  the  rock  in 
the   road,  the   incoming    cars    or    even   the  telegraph 
poles  along  the  road. 

This  coefficient  of  roughness  then,  will  be  deter- 
mined from  the  impressions  the  expert  acquires  dur- 
ing tlie  personal  inspection  of  the  operating  forces. 
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PERSONALS. 

G.  H.  Hoxie,  an  electrical  engineer  I'rom  New  York,  is  at 
San  Francisco. 

M.  P.  Waits,  an  electrical  supply  man  of  Los  Angeles, 
is  a  San  Francisco  visitor. 

J.  B.  Day,  who  is  interested  in  the  traction  lines  of  Chi- 
cago, is  a  recent  arrival  at  San  Francisco. 

Rudolph  W.  Van  Norden  has  returned  to  San  Francisco 
from  an  engineering  trip  through  Lake  county. 

H.  T.  Van  Riper,  who  is  connected  with  the  manufacture 
of  electric  irons,  is  a  recent  arrival  at  San  Francisco. 

Leon  Bly,  secretary  of  the  Tehama  Light  &  Power  Com- 
pany of  Redding,  was  at  San  Francisco  during  the  past  week. 

H.  R.  Austin,  secretary  to  the  president  of  the  Los  Angeles 
Gas  &  Electric  Company,  was  at  San  Francisco  during  the 
past  week. 

F.  A.  Cressey  Jr.,  who  is  interested  in  the  management 
of  the  gas  plant  at  Modesto,  was  a  San  Fi-ancisco  visitor 
during  the  past  week. 

Ely  Hutchinson,  of  the  Pelton  Water  Wheel  Company's 
sales  force,  returned  to  the  San  Francisco  office  during  the 
past  week  from  a  trip  to  Portland. 

Fred  L.  Webster,  Pacific  Coast  manager  of  the  AUis- 
Chalmers  Company,  left  for  Seattle  last  Saturday  and  will 
spend  a  week  in  visiting  the  Northwest  branch  office. 

Wynn  Meredith,  Pacific  Coast  manager  for  Sanderson 
&  Porter,  is  once  more  at  his  San  Francisco  office  after  in- 
specting the  engineering  work  in  progress  at  Victoria,  B.  C. 

John  W.  Burke,  one  of  J.  G.  White  &  Co.'s  civil  engineers 
on  electric  railway  work,  who  spent  some  time  on  the  Oak- 
land &  Antioch  Railway  project,  left  for  New  York  last  week. 

J.  P.  Hermans  has  returned  to  the  San  Francisco  office 
of  the  Colonial  Agency  Co.,  after  a  successful  trip  through 
Northern  California  in  the  interests  of  Economy  and  Colonial 
lamps. 

H.  A.  Lardner,  manager  of  J.  G.  White  &  Co.'s  Pacific 
Coast  branch  office,  spent  the  past  week  in  Southern  Califor- 
nia inspecting  electrical  engineering  work  in  progress  at 
various  points. 

A.  C.  Balch  and  W.  G.  Kerckhoff,  who  are  interested  in 
the  Pacific  Light  &  Power  Company  and  the  San  Joaquin 
Light  &  Power  Corporation,  have  returned  to  Los  Angeles 
after  an  Eastern  trip. 

H.  C.  Goldrick,  manager  of  the  Pacific  Coast  branch  of 
the  Kellogg  Switchboard  and  Supply  Company  of  Chicago, 
has  returned  to  his  San  Francisco  office  from  Portland,  where 
he  secured  a  good  contract. 

F.  W.  Mahl,  formerly  a  local  mechanical  engineer,  who 
was  at  San  FVancisco  during  the  past  week,  is  now  assistant 
director  of  maintenance  and  operation  of  the  Southern  Pacific 
Company  under  Julius  Krutschnitt 

President  D.  A.  Chappell  of  the  Nevada-California  Power 
Company,  is  expected  to  arrive  at  San  Francisco  from  Den- 
ver within  a  few  days,  accompanied  by  C.  O.  Poole,  of  Mani- 
fold &  Poole,  the  company's  engineers. 

Harry  Hartwell,  of  Sanderson  &  Porter's  engineering 
staff,  recently  went  to  Victoria,  B.  C,  where  he  will  remain 
two  months  in  connection  with  a  contract  on  the  municipal 
water  works  before  returning  to  New  York. 

The  new  executive  committee  of  the  San  Francisco  Sec- 
tion of  the  A.  I.  E.  E.,  is  composed  of  the  following:  W.  A. 
Holabird,  H.  W.  Crozier,  F.  F.  Barbour,  S.  B.  Charters  and 
H.  A.  Laidner.  As  it  is  usual  to  start  the  new  year  with  some 
sort  of  entertainment,  speculation  is  rife  among  the  local 
members  as  to  what  the  executive  committee  have  up  their 
sleeve. 


The  convention  of  the  National  Electrical  Contract  Asso- 
ciation ended  with  the  election  of  M.  L.  Barnes  of  Troy,  N. 
Y.,  as  president.    The  1912  convention  will  be  held  in  Denver. 

Gregg  Curtin,  Pacific  Coast  manager  of  the  International 
Electric  Protection  Company  of  New  York  is  a  visitor  in  San 
Francisco.  The  company  has  just  completed  a  thoroughly 
modern  and  efficient  installation  of  their  system  at  the  Pre- 
sidio and  most  satisfactory  tests  were  put  through  during 
the  past  week. 

Harry  A.  Mitchell,  formerly  auditor  of  the  Central  Cali- 
fornia Traction  Company,  has  been  made  superintendent  to 
succeed  S.  L.  Naphtaly,  who  recently  became  general  super- 
irtendent  of  the  Great  Western  Power  Company.  The  offices 
ol  the  Traction  Company  and  of  the  Sacramento  Valley  Power 
Company  have  been  removed  to  Room  702  Shreve  Building. 

H.  W.  Jackson,  assistant  general  manager  of  the  Sierra 
and  San  Francisco  Power  Company,  recently  visited  the  hy- 
droelectric plant  at  Vallecito  in  connection  with  the  starting 
of  actual  work  on  their  second  impounding  dam  on  the  Stan- 
islaus River.  A  moderate  force  of  men  will  be  employed  by 
the  company  on  construction  this  season,  under  the  engineer- 
ing supervision  of  Ford,  Bacon  &  Davis.  The  new  dam  will 
be  below  and  of  about  the  same  size  as  the  "relief"  dam  and 
about  60  miles  above  the  power  station. 

Dr.  Frederick  G.  Cottrell,  assistant  professor  in  the  de- 
partment of  physical  chemistry  in  the  University  of  Califor- 
nia at  Berkeley,  has  sent  in  his  resignation,  in  order  to  ac- 
cept a  position  with  the  United  States  government  as  phys- 
ical chemist  in  the  Bureau  of  Mines.  Cottrell  is  the  inventor 
of  an  electrical  smoke-condenser  for  smelters  and  has  done 
much  to  solve  the  problem  of  removing  injurious  acid  fumes 
from  smelter  smoke.  He  also  invented  a  process  for  remov- 
iiig  the  water  from  crude  petroleum  in  tanks  or  reservoirs. 

George  Pancoast,  mechanical  engineer  for  the  Hearst 
newspapers,  is  at  San  Francisco,  superintending  the  installa- 
tion of  a  number  of  large  presses  and  other  machinery  of  the 
plant  of  the  Daily  Examiner,  in  the  new  twelve-story  building 
on  Stevenson  street,  near  Third.  The  first  papers  will  be 
printed  in  the  new  pressroom  on  the  29th  of  July.  Each  of  the 
seventy  machines  of  all  kinds  will  have  an  individual  direct- 
connected  motor.  The  five  big  presses,  which  require  variable 
speeds,  will  be  driven  by  d.c.  motors,  the  Koehler,  Janney  and 
General  Electric  systems  of  control  being  used.  A.c.  motors 
are  used  with  those  machines  which  require  constant  speed. 
The  new  five-roll  press  will  be  capable  of  printing  72,000 
twelve-page  or  50,000  twenty-page  papers  an  hour.  All  of  the 
a.c.  motors  were  purchased  from  the  General  Electric  Com- 
pany. 


ANNUAL  "JOLLYUP"   BASEBALL  GAME. 

Great  interest  was  shown  in  electrical  circles  in  the  base- 
ball game  on  the  St.  Ignatius  diamond  last  Saturday  between 
two  teams  composed  of  the  hiyu-muck-a-mucks  of  the  Pacific 
Gas  &  Electric  Company  and  the  San  Francisco  Gas  &  Elec- 
tric Company.  The  score  was  19  to  8  in  favor  of  the  Pacifies, 
showing  that  there  is  some  advantage  in  being  with  the  hold- 
ing company.  Chief  of  Police  "Gus"  White  was  available 
to  prevent  possible  hostilities.  The  teams  lined  up  as  fol- 
lows : 

San  Francisco — F.  H.  Varney,  third  base;  F.  E.  Oldis,  left 
field;  H.  Bostwick,  shortstop;  G.  C.  Holberton,  right  field; 
Gus  White,  first  base;  H.  P.  Pitts,  center  field;  E.  E.  Kep- 
pleman,  catcher;  A.  R.  Thompson,  second  base;  J.  D.  Butler, 
pitcher. 

R.  J.  Cantrell,  third  base;  J.  H.  Wise,  left  field;  C.  J. 
Wilson,  shortstop;  P.  M.  Downing,  catcher;  E.  B.  Henley, 
center  field;  L  J.  Newbert,  first  base;  A.  H.  Caine,  right  field 
and  pitcher;  S.  J.  Lisberger,  second  base;  Charles  Lusk, 
pitcher. 
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998,493.  Lock  for  Fire-Alarm  Boxes.  Anton  Clock,  San 
Francisco,  Cal.  Filed  Sept.  13,  1910.  Serial  No.  581,825.  The 
combination  with  a  flre  alarm  hox  and  the  door  thereof,  said 
door  having  a  pocket  with  a  glass  plate  forming  a  guard  to 
the  interior  of  the  pocket,  of  a  lock  casing  secured  inside  the 
door,  a  latch  bolt  mounted  in  the  casing,  a  permanent  key 


carried  by  the  door  at  one  side  of  the  center  thereof,  said 
latch  bolt  having  projections  from  each  side  of  its  center,  one 
of  said  projections  extending  into  the  range  of  action  of  the 
permanent  key,  and  a  removable  key  insertible  into  the  cas- 
ing at  the  other  side  of  the  center  of  said  latch  bolt  and 
adapted  to  engage  the  other  extension  thereof  whereby  the 
bolt  may  be  operated  independently  of  the  permanent  key. 

998,076.  Pump  for  Oil  Wells.  Daniel  Daniels.  Los  An- 
geles, Cal.  Filed  Aug.  22,  1908.  Serial  No.  451,102.  In  a 
pump  for  oil  wells,  a  casing  having  its  ends  externally  screw- 
threaded,  a  coupling  screwed  upon  each  end  of  said  casing, 
and  a  lining  within  the  casing  consisting  of  a  plurality  of 
liner  sections,  each  section  having  at  each  end  a  portion  of 


reduced  exterior  diameter  with  a  smooth  exterior  surface, 
and  such  portion  being  provided  with  a  shoulder,  and  a  band 
fitting  upon  the  reduced  portions  of  adjacent  ends  of  the  sec- 
tions at  each  Joint  between  the  respective  sections,  thereby 
holding  the  sections  in  alinement,  the  sections  being  sup- 
ported in  position  within  the  casing  by  their  engagement  with 
the  counterbored  portion  and  shou'ders  of  the  couplings. 


tor  said  tube,  a  coiled  spring  around  said  tube,  and  a  device 
secured  upon  the  end  of  said  tube  against  which  said  coiled 


spring   presses   to   close   said    valve   against   the   end   of   the 
steam  conduit,  substantially  as  described. 

998,378.  Loading  Device.  Isaac  Newton  Myers,  Los 
.\ugeles,  Cal.  Filed  Aug.  17,  1909.  Serial  No.  513,221.  A 
pivoted  steam  chest  or  cylinder,  guide  ways  upon  the  sides 
of  the  cylinder,  slides  carried  by  the  guides,  shovel  members 


carried  by  the  slides  and  depending  therefrom,  means  upon 
the  slides  for  preventing  the  swinging  of  the  shovels  in  one 
direction,  means  for  tilting  the  cylinder  to  elevate  the  slides 
and  shovels,  means  for  lowering  the  slides  and  for  returning 
the  slides  and  shovels  to  their  initial  position. 

998,494.  Guard  for  Fire-Alarm-Box-Door  Keys.  Anton 
Clock,  San  Francisco,  Cal.  Filed  Sept.  13.  1910.  Serial  No. 
581,826.  The  combination  with  a  fire  alarm  box,  of  a  suit- 
able pocket  formed  therein  and  housing  a  key,  a  casing 
formed  on  the  outside  of  the  door  and  around  the  pocket, 
said   casing  being  opened   from   below,  a  glass   plate  closing 


997,981.  Oil  Burner.  Milton  A.  Fesler,  San  Francisco, 
Cal.  Filed  Nov.  2,  1909.  Serial  No.  .^25,8S1.  In  an  oil  burner, 
the  combination  of  a  steam  conduit,  an  oil  conduit  within  the 
steam  conduit,  discharging  into  one  end  thereof,  a  valve 
tube  within  the  oil  conduit  and  projecting  beyond  said  oil 
conduit  to  the  end  of  the  steam  conduit,  a  valve  on  said 
tube  adapted  to  close  the  end  of  the  steam  conduit,  a  guide 


said  packet  and  inserted  into  the  casing  from  below,  into  a 
pivoted  latch  acting  on  the  bottom  edge  of  the  glass  plate 
for  supporting  said  plate  against  gravity  and  to  hold  the 
plate  in  place,  said  latch  adapted  to  swing  in  a  plpne  parallel 
with  the  face  of  the  glass  and  to  a  point  beyond  the  plane 
of  the  vertical  edge  thereof. 
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SHUNTING  VERSUS  BRIDGING  OF  RAILWAY  MOTORS. 
Railway     Engineering. 

By  referring  to  Fig.  1,  which  shows  a  schematic  diagi-ain 
for  a  typical  Westinghouse  type  HL  control  equipment,  the 
details  of  the  K  type  arrangement  may  be  more  readily 
understood.  With  the  controller  on  the  fifth  notch,  which  is 
the  full  series  position,  the  current  comes  from  the  trolley 
through  switches  LS,  Rl  and  R3,  then  divides  through  Nos. 
1  and  3  motors,  next  goes  through  switch  S,  and  finally 
divides  through  Nos.  2  and  4  motors  to  ground. 

When  the  controller  handle  is  moved  toward  the  sixth 
notch,  switch  Rl  first  drops  out.  Current  then  enters 
through  switch  R2,  part  of  it  going  to  the  motors  through 
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Fig.    1. 

one  section  of  the  resistance  and  the  remainder  through 
the  other  section  and  through  switch  R3,  after  which  its 
path  is  as  before.  The  result,  therefore,  has  been  to  in- 
sert resistance  in   the  circuit. 

As  the  handle  is  moved  further,  switch  G  next  closes, 
This  allows  the  current  to  go  direct  to  ground,  after  dividing 
through  Nos.  1  and  3  motors,  without  passing  through  Nos. 
2  and  4;    that  is,  this  short-circuits   Nos.   2  and  4   motors. 

As  the  handle  is  moved  still  further,  switch  S  then  opens 
cutting  off  Nos.  2  and  4  motors  from  the  series  connection 
and  switch  P  closes,  connecting  them  in   parallel   with  Nos. 
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1  and  3.  The  change  to  parallel  is  then  complete.  It  will 
thus  be  seen,  that  this  sequence  of  changes  (which,  although 
requiring  many  words  to  describe,  takes  place  in  a  small 
fraction  of  a  second)  maintains  a  current,  whose  value  de- 
pends on  the  design  of  the  resistance,  through  Nos.  1  and 
3  motors  during  the  .-jntire  time  and  thus  maintains  the 
speed  of  the  car,  instead  of  allowing  it  to  fall  off,  as  with 
the  L  type  connection. 

The  shutting  off  of  power  from  even  one-half  of  the 
motors  while  changing  from  series  to  parallel,  can  be 
avoided  and  current  maintained  in  all  of  them,  if  desired, 
by  the  use  of  the  somewhat  more  complicated  arrangement 
of  circuits  shown  in  Fig.  2.  With  this  arrangement,  in  the 
series  position,  current  flows  from  the  trolley  through 
switches  LS2  and  Ml,  divides  through  Nos.  1  and  3  motors. 


pa.sses  through  switch  J,  and  thn  divides  through  Nos.  2  and 
4  motors  to  ground.  In  changing  to  parallel,  switches  M2 
and  G  are  first  closed,  giving  a  second  path  for  current 
from  the  trolley  through  the  switches  LSI  and  M2  through 
the  first  set  of  resistance,  through  switch  J  in  opposite 
direction  to  the  motor  current,  through  the  second  set  of 
resistance  and  finally  through  switch  G  to  giound.  Switch 
J  is  then  opened,  leaving  the  motors  connected  in  parallel 
instead  of  in  series  and  with  the  first  set  of  resistance  in 
circuit  with  Nos.  2  and  4,  and  the  second  set  in  circuit  with 
Nos.  1  and  3.  It  will  thus  be  seen  that  the  change  has  been 
made  without  interrupting  the  current  to  any  of  the  motors. 
This  arrangement  is  called  the  "bridging  connection." 
It  was  first  put  out  with  the  automatic  type  of  unit  switch 
control  and  more  recently  it  is  used  in  some  of  the  latter 
types  of  controllers  such  as  K-34,  etc. 

Comparing  the  three  general  schemes  of  changing  from 
series  to  parallel,  the  obvious  advantages  of  the  K  type  over 
the  L  type  are  obtained  with  no  additional  switches  and 
no  added  complication  of  circuits,  so  that  the  perfection 
of  the  former  method  leaves  no  logical  reason  for  any 
further  use  of  the  latter.  The  much  less  important  ad- 
vantages of  the  bridging  connection  over  the  K  type,  how- 
ever, can  be  obtained  only  at  the  cost  of  a  considerable 
number  of  additional  switches  to  give  the  same  number 
of  controller  notches  as  well  as  greater  complication  of  the 
circuits.  For  instance,  to  obtain  the  same  number  of 
notches  with  the  bridging  connection  as  are  obtained  in 
Fig.  1  with  eight  switches,  there  would  be  required  the 
thirteen  switches  shown  in  Fig.  2.  On  this  account,  sim- 
plicity being  so  essential  an  element  in  all  matters  relating 
to  railway  equipments,  the  bridging  connection  cannot  be 
regarded  as  superseding  the  K  type,  but  merely  as  a  refine- 
ment for  application  in  certain  particular  cases. 

Theoretically,  the  bridging  connection  gives  smoother 
acceleration,  but  practically,  the  K  type  with  a  properly  pro- 
portioned resistance,  leaves  so  little  to  be  desired  in  this 
respect  that  it  is  impossible  to  tell  by  riding  on  a  car 
which  form  of  control  is  employed. 

For  controlling  large  motors  operated  from  a  power 
system  with  close  regulation  and  large  capacity,  the  ability 
to  maintain  the  load  on  all  motors  throughout  the  accelerat- 
ing period,  together  with  the  inherent  possibilities  of  better 
acceleration,  makes  the  bridging  connection  preferable. 
Where  automatic  acceleration  is  employed  also,  it  is  some- 
what easier  to  provide  a  system  of  interlocks  to  produce 
the  particular  sequence  of  switches  required  for  the  bridging 
connection  than  it  is  for  the  K  type.  For  this  reason, 
automatic  unit  switch  control  equipments,  since  they  are 
usually  employed  with  powerful  motors  on  large  third-rail 
systems,  are,  except  in  the  very  smallest  sizes,  designed 
with  the  bridging  connection.  Westinghouse  type  HL 
equipments,  however,  which  are  as  a  rule  employed  for 
city  or  interurban  service,  have  been  designed  with  the  K 
type  connection  in  order  to  secure  that  simplicity  and  relia- 
bility which  has  made  them  so  remarkably  successful  and  satis- 
factory, even  in  the  hands  of  inexperienced  men. 


TRADE  NOTE. 

The  "Northwest  Electrical  Equipment  Company,  formerly 
at  530  Lumber  Exchange,  Portland,  Oregon,  manufacturers' 
agents,  have  moved  to  No.  7  North  First  street,  where  they 
have  a  groimd  floor  office.  Mr.  Banes,  formerly  with  the  J.  C. 
English  Company,  is  manager  of  the  firm. 
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NEW   HOUSEHOLD  GENERATING   UNIT. 

The  advantages  of  electricity  for  illumination  and  power 
rcake  it  indispensable  to  tliis  enlightened  age,  yet  many  people 
who  would  like  to  use  it  are  not  within  the  zone  o£  distribu- 
tion of  an  electrical  system  and  so  to  enjoy  the  advantages 
of  electricity  must  install  their  own  plants. 

The  General  Electric  Company,  who  manufacture  gaso- 
lene electric  generating  sets  of  capacities  3,  5,  10  and  25  kw. 
have  added  to  this  line  a  1  kw.  set  which  is  designed  for  fur- 
nishing electricity  for  power  and  lighting  in  private  resi- 
dences, small  hotels,  rural  railroad  stations,  etc.,  not  now 
served  by  central  stations,  and  on  board  boats.  This  set  com- 
prises a  single  cylinder,  vertical,  2-cycle  water  cooled  gaso- 
lene engine  direct  connected  to  a  1  kw.  d.c.  generator.  The 
regulation   and   steadiness   of   the   voltage   of   this   set   is   so 


The  combination  generator  and  battery  switchboard  is  so 
arranged  that  the  battery  can  be  charged  at  the  same  time 
that  the  generating  set  furnishes  power  for  lights  or  motors, 
without  affecting  the  operation  of  those  appliances,  while 
when  the  battery  is  fully  charged  it  can  be  connected  with 
the  system  so  that  the  generating  set  can  be  shut  down  with- 
out interrupting  the  service. 


NEW  CATALOGUES. 

A  small  folder.  No.  4206,  on  Westinghouse  Automatic 
Section  Insulators,  has  just  been  sent  out  by  the  Westing- 
house  Electric  &  Mfg.  Company,  East  Pittsburg,  Pa.  The 
folder  gives  the  applications  with  style  numbers,  sizes  of 
wire,  and  cross-section  views,  and  will  be  sent  to  anyone 
interested   on   application. 


Now  One  Kw.  Gas  Electric  Generator. 


good  that  it  is  possible  to  supply  current  direct  from  the 
generator,  thus  avoiding  the  expense  of  installing  and  main- 
taining a  large  battery  and  the  loss  of  power  and  troubles 
incidental  to  the  operation  of  the  latter. 

The  engine  is  provided  with  a  suction  gasolene  pump  for 
lifting  fuel  from  a  tank  placed  under  ground  and  located  at 
some  distance  from  the  engine,  thus  fulfilling  the  require- 
ments of  the  National  Board  of  Fire  Underwriters. 

The  cooling  is  by  thermo  siphon,  thus  doing  away  with 
the  necessity  of  a  pump  to  provide  forced  circulation  of  the 
cooling  water. 

The  governor  is  located  in  the  engine  fly  wheel  and  oper- 
ates a  throttle  valve,  giving  very  close  regulation  and  satis- 
factory operation  at  all  loads. 

The  dimensions  of  this  1  kw.  set  are:  Length,  2  ft.  6%  in.; 
height,  2  ft.  2  in;  and  width,  17%  in,  and  the  total  weight 
is  350  lbs. 

Recognizing  the  fact  'hat  it  is  frequently  desirable  to 
install  a  small  storage  battery  to  provide  a  few  lights  on 
occasions  when  the  generating  set  is  not  running,  the  General 
Electric  Company  manufactures  for  use  with  these  sets  a  suit- 
able board  for  controlling  both  the  generating  set  and  such 
a  battery,  as  well  as  two  types  of  switchboard  for  controlling 
the  set  alone. 


The  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburg,  Pa.,  has  issued  Folder  No.  4301,  "Charging 
the  Automobile  Battery  with  Westinghouse-Cooper  Hewitt 
Rectifier  Outfits."  The  folder  is  well  illustrated  and  describes 
outfits  and  accessories.  It  will  be  sent  to  cnyone  interested 
on  application  to  the  Westinghouse  Department  of  Publicity, 
East  Pittsburg,  Pa. 

The  General  Electric  Company  has  just  issued  Bulletin 
No.  4845  containing  illustrations  and  descriptive  matter  in 
considerable  detail  of  its  horizontal  steam  turbine  generators 
of  from  100  to  1000  kw.  capacity  at  3600  r.p.m.,  which  is  the 
maximum  speed  possible  for  use  with  60  cycle  alternating  cur- 
rent generators.  These  units  are  particularly  adapted  to  in- 
dustrial and  lighting  plants  requiring  the  economical  gener- 
ation of  a  moderate  amount  of  power. 

The  engineering  department  nf  the  National  Electric 
Lamp  Association  have  recently  jjublished  two  bulletins  of 
much  interest  to  the  consumer.  The  bulletin  on  the  eco- 
nomical .  operation  of  incandescent  lamps  goes  into  these 
features  from  the  standpoint  of  both  consumer  and  central 
station  and  is  interesting  and  instructive.  The  second  bul- 
letin is  on  "Mazda"  incandescent  street  lighting  and  is  re- 
plete with  information  covering  this  particular  phase  of  illum- 
ination. 
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NEWS  NOTES 


FINANCIAL. 

TACOMA,  WASH. — Caldwell  Brothers  received  the  con- 
tract for  installing  a  lighting  system  in  the  court  house  at 
a  cost  of  about  $3000. 

OXNARD,  CAL. — The  City  Trustees  are  considering  the 
advisability  of  issuing  bonds  for  the  installation  of  a  municipal 
water  system.  It  is  estimated  that  an  issue  of  $100,000  will 
cover  the  expense. 

SAN  FRANCISCO,  CAL.— Stone  &  Webster  announce  that 
a  quarterly  dividend  of  $1.50  per  share  has  been  declared  on 
the  preferred  capital  stock  of  the  Sierra  Pacific  Electric  Com- 
pany, payable  August  1,  1911,  to  stockholders  of  record  at 
the  close  of  business,  July  20,  1911. 

LAS  CRUCES,  N.  M.— The  Board  of  Directors  of  the  Las 
Cruces  Electric  Light  &  Ice  Company  have  received  a  mes- 
sage that  their  bond  issue  of  $75,000  of  6  per  cent  bonds  has 
been  sold.  The  proceeds  are  to  be  used  to  retire  present 
indebtedness  and  to  furnish  additional  equipment  and  exten- 
sions. 

VALLEJO,  CAL.— With  the  ending  of  the  fiscal  year  on 
June  30  it  has  developed  that  the  receipts  for  the  municipal 
water  supply  of  this  city  amounted  to  $78,753.99,  which  is  an 
increase  of  close  to  $8000  a  year  over  the  record  of  a  year 
ago.  This  will  mean  a  net  profit  to  the  city  of  something 
like  $60,000. 

NORTH  BEND,  ORE.— T.  B.  Nolan  of  Omaha,  Neb.,  has 
negotiated  for  the  purchase  of  the  Flanagan  &  Bennett  Water 
Power  Co.,  which  furnishes  power  for  North  Bend.  The  deal 
is  held  up  pending  receiving  a  franchise.  If  the  deal  is  closed 
the  purchaser  will  build  a  new  reservoir  and  nialce  extensive 
improvements. 

RANDALL,  WASH.— The  Valley  Improvement  Company 
of  Portland,  Ore.,  Mr.  Green,  manager,  is  getting  camps  estab- 
lished and  other  preliminary  work  in  shape  to  begin  active 
construction  of  the  power  plant  near  here.  It  is  reported  that 
some  $15,000,000  will  be  spent  in  developing  the  water  power 
and  transmitting  it  to  Portland. 

LOS  ANGELES,  CAL.— The  City  Council  has  adopted  an 
ordinance  authorizing  the  Issuance  and  sale  of  the  power 
bonds  in  the  sum  of  $3,500,000.  They  will  not  begin  to  ma- 
ture until  1917.  The  Council  will  yet  have  to  pass  on  the 
policy  of  selling  all  the  bonds  in  the  open  market  or  selling 
only  part  of  them  to  the  city  sinking  fund. 

SAN  FRANCISCO,  CAL.— The  Supervisors  sitting  as  a 
board  of  equalization,  have  denied  the  application  of  the 
Spring  Valley  Water  Company  for  a  reduction  of  several  mil- 
lions of  dollars  in  its  assessment.  Assessor  Washington 
Dodge  filed  a  written  statement  justifying  the  assessment, 
and  the  board  unanimously  sustained  his  figures.  The  basis 
of  the  company's  plea  for  a  reduction  was  that  the  State  Board 
of  Equalization  this  year  assessed  the  Spring  Valley  fran- 
chise under  the  new  State  revenue  law,  fixing  its  value  at 
more  than  $3,600,000,  and  that  the  franchise  element  of  the 
company's  property,  which  Assessor  Dodge  in  previous  years 
assessed  at  $2,500,000,  was  taken  into  account  by  him  this 
year  and  assessed  under  another  name,  being  included  in  the 
company's  personal  property  valuation.  The  company  con- 
tended that  it  was  thus  being  taxed  twice  on  its  franchise. 
Under  the  new  State  tax  law  the  State  Board  of  Equalization 
alone  is  authorized  to  assess  corporate  franchises.  Spring 
Valley  applied  to  the  State  Board  for  a  reduction  of  its  fran- 
chise assessment  but  was  refused. 


SAN  FRANCISCO,  CAL.— City  Attorney  Percy  V.  Long 
has  petitioned  the  finance  committee  of  the  Supervisors  to  set 
aside  $15,000  out  of  the  fund  of  the  sale  of  the  water  bonds 
to  defray  the  expenses  of  the  preparation  of  data  in  regard 
to  the  Hetch  Hetchy-Lake  Eleanor-Cherry  Creek  water  site. 
The  data  is  being  prepared  by  Engineer  C.  E.  Grunsky  and 
is  to  be  presented  to  the  Board  of  U.S.A.  Engineers  now  mak- 
ing a  study  of  the  situation  for  the  Government. 

RIVERSIDE,  CAL.— The  committee  appointed  by  the 
Council  to  investigate  the  matter  of  a  municipal  water  system 
for  Riverside  reports  that  the  Riverside  Water  Company  is 
to  refund  its  bonded  indebtedness  in  the  sum  of  $750,000.  It 
is  urged  that  the  city  proceed  to  establish  a  system  and  is 
suggested  that  the  stock  of  the  Riverside  Water  Company  be 
turned  over  to  the  city.  The  committee  also  suggests  a  plan 
by  which  an  entirely  new  company  may  be  formed  at  a  cost 
of  $225,000. 

WOODLAND,  CAL.— President  Thomas  T.  C.  Gregory 
of  the  proposed  Sacramento- Woodland  electric  line,  states  that 
$750,000  of  the  million  dollar  bond  issue  of  the  company  had 
been  subscribed.  The  fund  thus  raised  will  be  used  in  the 
construction  of  the  line,  work  to  commence  within  a  few  days 
and  the  line  to  be  in  operation  before  the  end  of  the  year. 
The  balance  of  the  bond  issue,  $250,000,  will  be  floated  after 
the  road  has  been  completed  to  raise  a  fund  for  the  extension 
of  the  line  to  Winters.  Of  the  $750,000  bonds  sold,  the  banks 
of  Woodland  have  taken  $215,000,  the  Natomas  Consolidated 
Company  and  the  West  Sacramento  Company  have  taken 
$250,000,  and  the  Sacramento  Bank  and  individuals  connected 
with  that  institution  subscribed  the  balance  making  up  the 
three-quarters  of  a  million  dollars  of  bonds  floated.  The 
bridge  of  the  lines  over  the  Sacramento  River  will  be  com- 
pleted by  September  1.  All  the  piers  are  in  and  the  steel 
has  been  placed  between  two  of  the  piers.  Forty-two  car- 
loads of  steel  have  arrived  to  be  used  in  the  completion  of  the 
bridge.  An  effort  is  being  made  to  have  the  State  enter  into 
an  agreement  with  the  new  line  to  construct  a  joint  grade 
for  the  railway  and  the  State  highway  between  Woodland 
and  Sacramento. 


INCORPORATIONS. 


BRAWLEY,  CAL.— The  Schenck  Project  Water  Users' 
Association  of  Holtville  has  been  incorporated  with  a  capital 
of  $500,000  The  directors  are  W.  J.  Seat,  C.  J.  Schenck,  M. 
A.  Kendall. 

SAN  BERNARDINO,  CAL. — Amended  articles  of  incor- 
l)ortation  of  the  East  Redlands  Water  Company  have  been 
flled.  The  capital  is  $100,000.  The  place  of  business  is  Red- 
l.inds.  The  original  incorporators  were  H.  L.  Drew,  Lewis 
Jacobs,  H.  M.  Barton. 


ILLUMINATION. 
EUGENE,  ORE. — The  city  water  board  will  at  once  adver- 
tise for  bids  on  furnishing  poles  for  the  city's  projected  light- 
ing system. 

ELLENSBURG,  WASH.— This  place  is  circulating  peti- 
tions urging  the  immediate  installment  of  additional  cluster 
lights  on  streets. 

PHOENIX,  ARIZ. — A  thunder  storm  raging  above  the 
Roosevelt  storage  dam  recently  broke  the  intake  canal  of  the 
government  electric  plant  which  furnishes  Phoenix  with  light 
and  power. 
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ADAMS,  ORE.— W.  B.  Salt,  representing  the  Pacific  Power 
&  Light  Company,  of  Portland,  is  considering  the  installation 
of  an  electric  light  system  at  this  place. 

BAKERSFIELD,  CAL. — A  movement  Is  being  agitated  by 
local  merchants  looking  toward  the  installation  of  an  electric 
plant  to  supply  the  business  section  of  the  city  with  lights. 

CONCONCULLY,  WASH.— Within  the  next  six  weeks  this 
city  is  to  be  electrically  lighted,  according  to  the  statement 
of  J.  D.  Morton,  owner  of  the  franchise  gi-anted  by  the  Council. 

WALLA  WALLA,  WASH.— The  city  clerk  has  been  in- 
structed to  advertise  for  bids  for  furnishing  electric  power 
for  the  arc  and  cluster  lights  in  the  city  for  both  five  and  ten- 
year  periods. 

ANAHEIM,  CAL.~J.  H.  Ahlborn  has  reported  to  the 
Board  of  Trade  on  the  installation  of  lights  for  the  business 
streets  and  has  been  appointed  a  committee  of  one  to  take 
up  the  matter  with  the  business  men. 

CHICO,  CAL. — At  a  recent  meeting  of  the  City  Trustees 
the  matter  of  an  electrolier  street  lighting  system  In  the  busi- 
ness district  was  informally  discussed.  As  a  result  the  board 
will  obtain  figures  on  the  cost  of  installing  the  system. 


TRANSMISSION. 


COLTON,  CAL.— The  Edison  Electric  Company  is  to  build 
a  new  power  house  at  M  and  Eleventh  streets. 

EUREKA,  NEV.— The  power  plant  located  at  Jack  Creek 
about  21  miles  from  Tuscarora,  Elko  County,  was  struck  by 
lightning  last  week  and  burned  to  the  gi'ound. 

WEAVERVILLE,  CAL.— The  Trinity  Dredging  Company 
has  made  application  to  the  Board  of  Supervisors  for  a  fran- 
chise for  a  transmission  line  in  the  county  of  Trinity. 

SANTA  ROSA,  CAL.— The  contract  for  the  erection  of  the 
new  power  house  at  the  county  farm  has  been  formally 
awarded  to  Hoyt  Bros,  of  this  city,  the  lowest  bidder. 

LOS  ANGELES,  CAL.— An  ordinance  has  been  adopted 
granting  the  Pacific  Light  &  Power  Company  a  franchise  to 
operate  and  maintain  an  electric  pole  and  wire  system  in  the 
County  of  Los  Angeles. 

NORTH  YAKIMA,  WASH.— The  Pacific  Power  &  Light 
Company  has  made  application  to  the  Commissioners  of  Yak- 
ima County  for  a  franchise  tor  a  period  of  50  years,  author- 
izing the  county  to  operate  transmission  lines  within  the 
County  of  Yakima. 

EUREKA,  CAL.— Sealed  bids  will  be  received  by  the 
Clerk  of  the  Board  of  Supervisors  at  his  office,  in  the  Court 
House,  up  to  August  14th,  1911,  for  a  50-year  franchise  to  erect 
and  maintain  poles  and  string  wires  for  transmitting  electric 
power  along  the  public  roads  in  district  No.  5. 

BUTTE  CITY,  CAL.— The  Northern  California  Power 
Company,  which  is  constructing  a  60,000  volt  power  line  from 
Hamilton  City  to  Princeton,  is  now  within  a  short  distance 
of  Princeton.  The  crew  is  erecting  about  half  a  mile  of  line 
and  poles  daily.  Copper  and  aluminum  wire  is  being  used. 
The  sub-station  has  been  erected  on  the  river  bank  near  the 
bridge.  It  is  stated  here  that  the  company  plans  to  extend 
its  line  south  to  Maxwell,  Williams  and  other  points,  and 
that  the  plant  at  Williams  has  been  taken  over. 

SACRAMENTO,  CAL.— The  Citizens'  Light  &  Power  Com- 
pany has  closed  a  contract  with  J.  W.  Hornuug,  representing 
the  Great  Western  Power  Company  by  which  the  Great  West- 
ern Power  Company  is  to  furnish  the  local  company  with  elec- 


tricity tor  local  consumption.  George  W.  Peltier  has  been 
elected  president  and  it  is  given  out  that  the  stock  had  all 
been  subscribed.  Part  of  the  electricity  will  be  generated  at 
the  Big  Meadows  plant  and  the  remainder  will  be  generated 
at  a  steam  auxiliary  plant  to  be  erected  near  this  city. 

GOLDENDALE,  WASH.— N.  B.  Brooks,  local  attorney  for 
the  Northwestern  Electric  Company,  states  that  the  company 
has  advertised  for  bids  on  a  $100,000  dam,  to  be  constructed 
on  the  power  site  on  the  Big  Klickitat  River,  between  this  city 
and  Lyle.  The  company  will  also  install  a  $500,000  electric 
plant  at  that  place. 

PORT  ANGELES,  WASH.— The  Olympia  Power  Com- 
pany has  awarded  the  contract  to  P.  J.  Woods  for  constructing 
the  right  of  way  for  a  transmission  line  from  this  place  to 
Irondale.  The  contract  comprises  clearing  and  furnishing 
cedar  poles  at  a  cost  of  $18,000.  The  company  will  itself 
erect  the  transmission  line. 

NORTH  COLUMBIA,  CAL.— The  St.  Gothard  Consoli- 
dated Gold  Mining  Company,  operating  the  Delhi  mine,  is 
planning  to  put  in  an  electric  plant.  The  company  owns  a 
valuable  water  right  in  Bloody  Run,  and  it  is  believed  that 
enough  power  can  be  developed  to  operate  the  Delhi  mine, 
which  has  been  without  water  the  present  season,  owing  to 
the  damaged  fiumes  of  the  Northern  Water  &  Power  Company, 
which  have  heretofore  supplied  water  to  the  mine.  An  engi- 
neer is  now  on  the  ground  making  the  necessary  surveys. 


TRANSPORTATION. 


MEYERS  FALLS,  WASH.— The  Stevens  County  Power  & 
Light  Company  is  surveying  preparatory  to  extending  its 
electric  line  to  Marcus. 

PORTLAND,  ORE.— The  Portland  Railway,  Light  &  Power 
Company  has  purchased  lots  in  Etna  addition  in  the  vicinity 
of  East  28th  and  Burnside  streets  as  a  site  for  a  car  house. 

SAN  BERNARDINO,  CAL.— Assistant  Engineer  Fowler  of 
the  Pacific  Electric  is  here  with  a  force  of  eight  men  to  take 
up  surveys  in  connection  with  the  proposed  electric  line  ex- 
tension west  and  southwest  of  San  Bernardino. 

SAN  RAFAEL,  CAL. — The  Trustees  have  received  a  pe- 
tition from  George  D.  Shearer,  asking  that  a  franchise  be 
granted  him  for  a  term  of  49  years  to  operate  an  electric  road 
over  certain  streets  within  the  city  limits  of  San  Rafael. 

STOCKTON,  CAL.— The  San  Jose  Electric  Railway  Com- 
pany has  commenced  laying  rails.  Ground  was  broken  in 
Modesto  Fi-iday  for  the  90-pound  rails.  There  are  about  IVi 
miles  of  track  to  lay  at  Modesto. 

SACRAMENTO,  CAL. — Commencing  next  Wednesday  the 
Central  California  Traction  Company  will  tighten  up  its  train 
schedule  between  Sacramento  and  Stockton,  "clipping  15  min- 
utes from  the  schedules  of  all  trains.  Trains  which  now  re- 
quite one  hour  and  55  minutes  to  make  the  run  will  make 
it  in  one  hour  and  40  minutes.  Additional  trains  will  be  added 
to  the  Lodi  service.  Sacramento  trains  will  make  better 
connections  at  Stockton  with  the  Santa  Fe  to  and  from  Fresno 
and  San  Joaquin  Valley  points,  at  Herald  with  Southern  Pa- 
cific trains  to  and  from  lone,  Jackson,  Sutter  Creek  and  Ama- 
dor County  points,  and  at  Sacramento  with  the  Northern  Elec- 
tric Railway  to  and  from  Marysville,  Oroville  and  Chico. 

OAKiJanD,  CAL.— The  precedent  established  by  the  Oak- 
land Traction  Company  several  weeks  ago  in  installing  a 
through  service  of  coupled  cars  on  Twelfth  street  to  the  Key 
Route  pier,  is  soon  to  be  followed  up  in  various  portions  of 
the  city,  according  to  an  announcement  made  to  the  commis- 
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sioners  by  W.  R.  Alberger,  vice-president  of  the  company.  Al- 
beiger  states  that  within  a  few  days  the  company  will  install 
a  special  service  from  Twelfth  street  and  Broadway  to  Hay- 
ward.  Coupled  cars  will  be  used,  and  stops  will  be  made  only 
at  San  Leandro  and  Elmhurst.  The  schedule  of  regular  car 
service  on  the  line  will  not  be  curtailed.  Similar  changes 
will  be  made  on  the  Oakland  Traction  Company  lines  to  Rich- 
mond and  Albany,  in  order  to  regain  business  taken  away 
from  the  local  concern  by  the  Santa  Fe.  Alberger  states  that 
sixty  new  cars  have  been  ordered.  Ten  cars  are  expected 
next  week  and  twenty  have  already  been  received. 

RIVERSIDE,  CAL.— Officials  of  the  Pacific  Electric  Rail- 
way Company  are  going  over  the  Magnolia  avenue  extension 
plan.  The  company  is  ready  to  build  a  line  along  Colton  ave- 
nue, through  Colton  to  San  Bernardino.  The  company  will 
also  build  from  here  to  Los  Angeles. 


NAPA,  CAL. — The  application  of  W.  H.  Simmons  and  oth- 
ers for  permission  for  the  period  of  20  years  to  build  and 
maintain  a  'telephone  line  near  St.  Helena  has  been  granted. 
The'  work  of  constructing  the  telephone  line  will  be  under 
the  direction  of  K.  Bruck,  supervisor  of  Hot  Springs  township. 


TELEPHONES. 


CAREY,  IDAHO. — The  Carey  Telephone  Company,  capital 
$2100,  has  been  incorporated  by  C.  C.  Shelter  and  Thos.  C. 
Stanford. 

LIVERMORE,  CAL.— The  Stockmen's  Protective  Associa- 
tion is  making  efforts  to  secure  better  communication  with 
the  mountain  section  southeast  of  here. 

EVERETT,  WASH.— The  Cedarhome  Telephone  Com- 
pany, capital  $10,000,  has  been  incorporated  by  Peter  Hanson, 
H.  Neilson,  O.  A.  Prestrud  and  others. 

NEVADA  CITY,  CAL.— The  Tahoe  national  forest  has  let 
the  contracts  for  constructing  telephone  lines  in  various  parts 
of  the  forest.     Work  will  commence  immediately. 

VANCOUVER,  B.  C— It  is  announced  that  the  British 
Columbia  Telephone  Company  will  shortly  install  a  new  calile 
CLnnecting  this  place  with  Nanaimo,  on  Vancouver  Island. 

PENDLETON,  ORE.— An  effort  will  be  made  to  have  the 
city  attorney  to  draw  up  an  ordinance  compelling  telephone 
companies  to  install  all  telephone  and  electric  light  wires 
underground  hereafter. 

VENTURA,  CAL.— The  Pacific  Teleiihcne  &  Telegraph 
Company  is  about  to  commence  construction  of  three  addi- 
tional trunk  lines  from  Ventura  to  Santa  Barbara  and  an  extra 
line  from  Ventura  to  Oxnard. 

WILLOWS,  CAL.— The  Pacific  States  Telephone  &  Tele- 
graph Company  is  planning  numerous  improvements  in  the 
service  here.  It  is  declared  that  an  expenditure  of  $15,000 
will  be  required  to  carry  out  the  plans. 

CHELAN,  WASH. — The  Knapps  Coulee  Telephone  Com- 
pany has  decided  to  proceed  at  once  with  the  construction 
of  the  proposed  rural  telephone  line  through  Knapps  coulee. 
The  trustees  were  instructed  to  purchase  the  necessary  equip- 
ment. 

MANILA,  P.  I. — The  joint  board  on  wireless  telegraphy, 
appointed  some  time  ago  in  the  Philippines,  has  held  its  first 
meeting.  It  is  underotood  that  the  re|]ort  contains  recom- 
mendations which  will  probably  result  in  the  early  establish- 
ment of  a  wireless  system  in  the  islands. 

.\.\PA,  CAL. — The  application  of  H.  Voorman  Du  Bois  for 
permission  for  the  period  of  20  years  to  build  and  maintain 
a  telephone  line  near  Napa,  on  the  county  road  leading  to 
Sonoma,  has  been  granted.  The  line  will  be  constructed  un- 
der the  supervision  of  .Jasijer  Partrick,  suijervisor  of  West 
Napa  township. 


WATERWORKS. 

GRESHAM,  ORE.— The  Gladstone  City  Council  has  de- 
cided to  employ  H.  C.  Kelsey,  an  en.gineer  of  Portland,  to 
draw  up  plans  and  specifications  for  a  waterworks  plant  to 
be  installed  by  the  city.  The  Council  has  decided  upon  an 
appropriation  of  not  more  than  $20,000  for  the  work. 

SAN  LUIS  OBISPO,  CAL.- The  Pine  Mountain  Water 
Company  has  let  a  contract  for  a  40-mile  pipe  line  from  the 
Cuyama  to  the  town  of  Maricopa. 

WILLITS,  CAL.— The  Board  of  Trustees  will  take  imme- 
diate steps  for  the  acquisition  or  construction  of  a  municipal 
water  system  in  the  town  of  Willits. 

TACOMA,  WASH.— The  Council  has  provided  for  the  in- 
stallation of  a  6  inch  wooden  water  main  in  East  B  street 
from  South  Sixty-fourth  street  to  South  Seventy-second  street. 

PORTLAND,  ORE.— Steps  towards  the  installation  of 
water  meters  throughout  the  city  will  be  taken  by  the  mayor 
at  a  meeting  of  the  water  board.  The  cost  is  estinjated  at 
$300,000. 

TOLEDA,  ORE. — .lacobson-Bade  Company  of  Portland  has 
been  awarded  the  contract  for  the  construction  of  the  water 
system.  Six  miles  of  pipe  will  be  laid  and  the  contract  was 
awarded  for  $20,000. 

PRESCOTT,  ARIZ. — Business  men  of  the  city  have  begun 
an  effort  to  secure  a  better  and  less  expensive  water  supply 
lor  the  city.  The  Council  has  been  asked  to  appropriate 
a  sum  for  drilling  an  experimental  well. 

FRESNO,  CAL. — The  Supervisors  have  ordered  the  sur- 
veyor to  draw  plans  and  specifications  for  the  erection  of  a 
45  foot  water  tower  at  the  alms  house.  An  additional  steel 
tank  of  70OO  gallons  capacity  will  be  erected. 

GLADSTONE,  ORE.— Louis  C.  Kelsey,  has  been  employed 
by  this  place  as  engineer  to  prepare  specifications  and  esti- 
mates for  a  pumping  plant  and  water  works  system.  An  elec- 
tion to  vote  $20,000  bonds  for  construction  will  be  held  .luly 
31st. 

PHOENIX,  ARIZ.— Application  for  a  patent  has  been 
made  for  the  new  townsite  of  Superior.  That  mining  camp 
is  to  have  a  water  system.  The  lakes  on  Queen  Creek  above 
Supartor  have  been  located  for  the  purpose  and  water  will  be 
piped  to  town  for  minii      and  domestic  use. 

ONTARIO,  CAL.—  The  general  water  committee  has  re- 
commended to  the  Com  1  'nat  an  extension  of  200  feet  of 
4  inch  pipe  be  made  fcr  evv  i  customer  outside  of  the  limits 
of  the  system  as  plann  !d  by  F.  E.  Trask  of  Los  Angeles.  The 
water  system  for  the  city  is  now  under  construction. 

IRVINGTO.N,  CAL.— Through  the  efforts  of  the  chamber 
of  commerce  the  fire  protection  system  of  Irvington  will  be 
improved  by  the  installation  of  a  75,000  gallon  water  tank  en 
the  hill  near  the  Palmdale  winery.  A  six-inch  i)ipe  will  he 
run  from  the  reservoir  to  the  water  main  in  First  street. 

HAYWARD.  CAL.— Sealed  bids  will  be  received  by  the 
Hoard  of  Supervisors  at  the  clerk's  office  up  to  10  a.  ni.  ,Iuly 
24th,  1911.  for  the  construction  of  a  water  plant  on  the  Lake 
Chabot  road  from  Castro  Valley  road  to  the  County  road  No. 
2730.     Plans  and  specifications  are  on   file  with   the  clerk. 
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Birdseye  View  of  Panama-Pac'lic  Exposition  Site 


EXPOSITION  SITE  TRANSPORTATION  FACILITIES 


On  Jul}"  25th  the  Directors  of  the  Panama-Pacific 
International .  Exposition  Company  came  to  a  unani- 
mous decision  in  the  selection  of  a  site  for  the  great 
world's  fair  to  be  held  at  San  I'^ancisco  in  1913. 
I'.riefly,  the  site  comprises  lands  between  Fort  Mason 
and  the  Presidio,  thence  by  ocean  boulevard  around 
the  Presidio  to  and  including  Lincoln  Park,  adjoining 
I'ort  Miley,  thence  to  Golden  Gate  Pa-k,  thus  assuring 
ample  space  for  all  -^  ^position  purposes.  This  plan 
including  parks,  and  .inning  from  bay  to  ocean,  giv- 
ing four  miles  of  .frontage  along  the  Golden  (iate,  as 
C.  C.  Moore.  Prf";'''!.nt  of  the  Exposition  aptly  put  it. 
offers  unlimited  scenic  beauties  and  architectural  pn-,- 
siliilities,  and  is  particularly  appro])riate  tor  the  cele- 
hralidu  of  the  greatest  maritime  e\ent  of  the  age  in 
a  great  seaport. 

As  added  features  to  the  above  scheme,  it  is 
jilanned  to  make  use  of  Telegraph  Hill  and  erect  upon 
it  the  largest  wireless  telegraph  station  possible,  by 
means  of  which  the  passage  of  the  fleet  through  the 
canal  can  be  continually  signalled.  The  city  park  ad- 
joining this  monster  monument,  is  to  be  improved  with 


a  permanent  observatory  and  the  sides  of  the  hill  beau- 
tifully terraced. 

To  finally  cap  the  entire  plan,  a  civic  center  with 
its  convention  hall  and  opera  house,  is  planned  for  the 
heart  of  San  Francisco,  and  it  is  suggested  to  locate 
the  center  near  Van  Ness  avenue  and  Market  street. 

In  reviewing  this  clever  inspiration  of  the  com- 
mittee approval  is  voiced  on  all  sides:  The  perma- 
nent buildings  in  the  parks,  the  beautification  of  the 
])arks  themselves:  the  wonderful  marine  boulevard,  and 
the  suggested  civic  center — surely  a  city  never  had 
such  a  vision  l)efore  in  immediate  prospect  of  realiza- 
tion. 

.\s  to  the  financial  outlook  $7,500,(X)0  have  been 
raised  Ijy  subscription;  $5,000,000  voted  in  city  bonds: 
$5,000,000  raised  by  State  tax :  and  many  more  mil- 
lions will  be  contributed  by  the  counties  of  California 
in  their  exhibit  taxes.  With  this  huge  sum  in  view 
from  home  enterprise  it  is  anticipated  that  an  equal 
amount  will  be  contributed  by  foreign  countries  and 
other  States  of  the  union.  ,\  contribution  of  $5,000,000 
is  confidently  looked  to  from  the  national  government 
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for  building  sucli  buildings  as  may  afterward  be  turned 
over  for  permanent  barracks  at  the  Presidio.  This  is 
in  addition  to  the  $10,000,000  available  in  the  way  of 
harbor  bonds.  Hence  $50,000,000  is  put  as  the  amount 
that  will  be  available  as  a  financial  enterprise. 

John  Barrett,  Director-General  of  the  Pan- 
American  Union,  has  recently  come  to  San  Francisco 
after  representing  President  Taft  at  the  ground-break- 
ing ceremonies  of  the  San  Diego  Exposition,  and  aptly 
expressed  a  few  words  of  comment  as  follows : 

"All  the  world  is  preparing  to  reap  the  commercial 
benefits  of  the  Panama-Pacific  canal — all  except  the 
United  States. 


as  a  celebration  of  the  fact  that  the  L'niteil  States,  and 
particularly  California,  is  ready  for  the  opening  and 
ready  to  reap  its  immense  advantages.  I  believe  thai 
the  whole  question  of  the  success  of  the  Exposition 
is  up  to  San  Francisco.  The  world,  especiallj'  foreign 
countries,  will  accept  the  invitation  to  participate,  for 
they  are  fully  convinced  that  San  Francisco  intends  to 
make  this  the  greatest  Exposition  the  world  has  ever 
seen. 

"The  foreign  countries  can  best  be  interested  to 
contribute  generously  to  the  success  of  the  Exposition 
by  being  assured  that  it  will  be  a  fitting  celebration  of 
what  is  everywhere  considered  the  physical  accomplish- 


.^aii    L'l'ancisco  Street   llail\v;iy   Systems 


"Every  other  great  nation  has  long  since  begun 
to  evolve  the  practical  problems  which  will  arise  with 
the  readjustment  of  the  world's  commerce  when  the 
canal  is  opened."  continued  Barrett.  "But  the  United 
States  has  done  nothing.  Congress  has  a  great  task 
before  it,  in  the  settlement  of  tolls,  canal  administra- 
tion, the  relation  of  the  canal  to  the  Canal  Zone  Rail- 
road, and  in  fact  the  whole  of  the  vast  machinery 
necessary  for  operating  the  big  ditch. 

"Merchants  all  over  the  country  must  begin  to 
study  the  canal  and  the  effect  it  will  have  upon  their 
business ;  importers  and  exporters  must  be  ready  with 
facilities  and  arrangements  for  meeting  the  new  condi- 
tions of  world  commerce.  Otherwise,  the  United 
States  will  be  in  the  position  of  the  man  who  builds 
a  magnificent  house  and  moves  in  before  it  is  finished, 
before  the  plumbing  is  installed  and  before  the  glass 
is  put  in  the  windows. 

"The  great  Panama-Pacific  Exposition  should  not 
be  a  celebration  of  the  opening  of  the  canal  so  much 


ment  of  a  marvelous  engineering  feat  and  the  greatest 
single  achievement  in  the  interest  of  world  commerce — 
in  fact,  the  doing  by  the  hand  of  man  what  God  himself 
forgot  to  do  in  the  busy  creation  of  the  earth." 

Four  years  of  time  and  thought  in  carefully  jjlan- 
ning  to  handle  the  mammoth  crowds  to  be  expected 
at  the  great  exposition  is  none  too  little  to  have  in  view. 
Much  thought  can  profitably  be  given  to  every  i^hase 
of  transportation.  The  proper  supply  of  cars  and  the 
avoidance  of  confusion  in  their  handling  are  items  of 
extreme  importance.  The  proposed  plan  simplifies 
congestion  to  a  great  extent  in  that  more  car  lines  are 
available  for  transportation  and  the  choice  of  Harbor 
\'iew  will  give  to  sight-seers  a  ready  access  to  the 
Fair  grounds  by  ferry-boat  from  Oakland,  Berkeley 
and  Marin  county. 

It  will  be  well  at  this  time,  however,  to  go  into 
the  details  of  the  make-up  of  San  Francisco's  street 
railways  and  far  in  advance  spread  knowledge  as  to 
difficulties   to   be   encountered   and   thus   allow   ample 
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time  for  the  planiiiiif;-  out  of  jjroper  care  for  tlie  antici- 
pated congestion. 

The  T.  G.  Brill  Company  of  I'hiladelphia  have 
furnished  many  of  the  cars  now  in  use  in  the  city  of 
San  Francisco  and  as  much  valuable  information  has 
been  compiled  by  them  relative  to  the  transportation 
facilities  of  the  city,  through  courtesy  of  the  company 
much  of  our  information  has  been  compiled. 

It  will  be  well  at  this  time  to  look  into  the  general 
geographical  considerations  of  the  exposition  city.  San 
Francisco,  the  largest  city  of  the  western  half  of  the 
United  States,  is  built  at  the  upper  end  of  a  peninsula 
enclosing  the  southern  part  of  a  bay  of  the  same  name 
and  is  at  the  center  of  the  long  coast  line  of  California. 
The  city  is  nearly  square  in  shape,  about  7y>  miles 
each  way,  with  most  of  the  streets  running  at  right 
angles  and  the  main  business  thoroughfare,  Market 
street,  bisecting  it  from  the  northwest  corner  to  the 
southwest.  The  city  has  a  population  of  420,000  and 
the  railway  lines  serve  about  450,000.  Across  the 
bay  is  Oakland,  with  a  population  of  225,000  and  a 
string  cf  populous  towns  on  each  side  and  at  different 
points  on  the  bay,  all  connected  with  San  Francisco 
by  an  extensive  system  of  ferries  and  steamboat  lines 
and  contributing  a  large  amount  of  traffic  to  the  lines 
which  converge  at  the  Ferry  Building,  foot  of  Market 
street.  At  this  point  and  at  Third  and  Market  streets 
occur  the  greatest  congestion  during  the  rush  hours, 
which  are  from  6  to  8:30  in  the  morning  and  from  4:30 
to  6:15  in  the  evening.  The  congestion  is  severe  all 
along  Market  street  through  the  business  section,  as 
it  is  the  main  artery  of  travel  of  the  city  and  carries 
the  bulk  of  the  street  car  traffic.  Parallel  to  Market 
and  one  block  south  is  Mission  street,  which  is  next 
in  importance  as  a  business  and  traffic  thoroughfare 
and  which  turns  after  leaving  the  business  district  and 
traverses  the  populous  central  section  known  as  the 
Mission  and  continues  to  a  short  distance  beyond  the 
southern  boundary  line ;  the  Mission  street  line  ex- 
tending the  whole  distance,  about  lYi  miles.  An- 
other long  line,  but  nearer  to  the  bay,  serves  this  part 
of  the  city ;  and  running  to  Ocean  Beach,  on  the  west 
side,  are  several  long  lines.  The  development  of  the 
outlying  portions  of  San  Francisco  is  therefore  chiefly 
in  these  directions,  and  while  the  city  belongs  to  the 
peninsular  class,  it  will  be  many  years  before  the  lim- 
iting effect  of  the  peninsula  is  felt,  and  in  the  mean- 
time the  development  will  proceed  on  the  radiating 
plan. 

The  topography  of  San  l-'rancisco  makes  the  street 
railway  problem  about  as  difficult  as  it  is  in  any  large 
city  in  the  country.  Generally  speaking,  the  residence 
district  consists  of  a  series  of  hills  involving  very  steep 
grades.  The  business  section  of  the  city  lies  along  the 
bay  shore  and  is  fairly  level.  These  lines  in  the  ma- 
jority of  cases  require  operation  on  grades  all  the  way 
from  27  per  cent  down.  For  this  reason  San  Franciscn 
was  less  inclined  to  take  up  electric  traction  than  it 
might  have  been  otherwise.  Cable  roads,  in  spite  of 
their  expensive  operation,  were  generallv  used  up  to 
the  early  nineties,  and  suburban  traffic  at  that  time 
was  handled  with  small  steam  locomotives.  Gradually 
a  few  crosstown  lines,  whose  grades  were  not  heaw. 
were  equipped  with  electricity  and  the  only  interurban 


line  ilown  the  peninsular  to  San  Mateo  was  built.  .\'at- 
iirally  these  conditions  had  a  marked  inlluence  on  tin- 
type of  rolling  stock.  The  early  cable  cars  consisteil 
of  two  parts,  the  small  framework,  carrying  the  cable 
grip — known  as  the  dummy — followed  by  a  small 
trailer.  Subsequently  the  dummy  and  trailer  were 
combined  in  the  same  frame-work,  making  substan- 
tially a  double-truck  car.  When  electrical  operation 
commenced,  a  car,  which  has  since  Iieen  known  as  the 
California  type,  was  developed.  This  consisted,  .gen- 
erally speaking,  of  a  central  closed  portion  with  two 
I  pen  ends.  In  some  of  the  cars  the  open  ends  had 
transverse  seats,  and  in  some  the  transverse  seats  faced 
outward.  This  car,  having  double  trucks,  was  simply 
a  growth  of  the  original  cable  car  idea,  the  climate  of 
San  Francisco  being  somewhat  responsible  for  retain- 
irjg  the  open  section.  During  eight  or  nine  months  of 
the  year  it  is  sufficiently  mild  for  outside  riding,  as  a 
matter  of  preference,  though  heavy  fogs  and  sudden 
chill  winds  require  a  closed  portion  for  some  of  the 
passengers. 

With  the  great  fire  of  1906,  a  conqjlete  rebuildiuL; 
of  the  track  within  the  burned  area  was  necessary. 
While  a  gradual  transition  from  cable  to  electric  oper- 
ation would  probably  have  come  about  normally  on 
account  of  the  increased  cost  of  operation  of  the  cable 
road,  the  fire  gave  the  opportunity  for  a  complete 
change  immediately.  With  an  area  of  four  square 
miles  in  ruins,  the  rebuilding  was  permanent  and  sub- 
stantial. The  total  mileage  of  single  track  within  the 
burned  area  was  60  operated  by  overhead  trolley  and 
40  by  cable.  With  the  rebuilding,  only  two  or  three 
comparatively  short  lines  were  rehabilitated  as  cable 
lines,  and  these  only  because  the  grades  were  prohibi- 
tive from  the  standpoint  of  electric  operation.  The 
steepest  grade  in  actual  electrical  operation  at  the  jires- 
ent  time  is  known  as  the  Fillmore  street  hill,  which 
is  two  blocks  long,  27  per  cent.  This  piece  of  track  is 
operated,  however,  with  a  weight  balance  in  addition 
to  the  trolley.  There  are  in  regular  operation,  without 
weight  balance,  grades  several  blocks  long,  13  per  cent, 
and  a  block  each,  14  per  cent  and  16  per  cent. 

As  an  item  of  interest,  while  the  combined  electric 
and  cable  system  of  the  city  is  now  up-to-date  and  well 
operated,  it  is  a  peculiar  fact  that  there  is  at  present 
practically  every  type  of  traction  lines  actually  in  serv- 
ice, with  the  exception  of  the  old  steam  dummy,  which 
originally  carried  suburban  traffic.  Owing  to  a  fran- 
chise dispute,  a  short  section  is  still  operated  with 
horse  cars.  One  short  line,  owing  to  property  owners' 
dislike  for  overhead  trolley,  has  the  original  cable 
(lummy  and  trailer  with  cal^le  operation.  .\  few  heavy 
grade  lines  are  still  o])erated  with  up-to-date  doultle- 
truck  cable  cars,  and  the  successive  steps  in  tyjies  of 
traction  and  rolling  stock  are  still  re])resente(l  up  t<>  the 
modern  closed  doul)le-truck  car  arranged  for  fare  pre- 
payment. 

With  the  exception  of  ll'j  miles  of  cable  railwa\s 
of  the  California  .Street  Cable  Railroad,  7)''^  miles  of 
the  Geary  Street,  Park  &  Ocean  Railroad,  also  cable, 
and  8  miles  of  electric  lines  of  the  Presidio  &  Ferries 
Railroad,  all  the  street  railways  are  operated  bv  the 
L'nited  Railroads  of  .San  Francisco  and  consist  of  261 
miles  electric  and    14  miles  cable.     The  United  Rail- 


August    5,    1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


117 


roads  has  three  different  types  of  cars  which  might 
be  considered  standard,  which  are  the  CaHfornia  com- 
bination open  and  closed  type  which  is  operated  on  a 
number  of  the  divisions;  the  cross-seat  closed  car, 
which  is  most  prominent  on  the  Market  street  and  trib- 
utary hnes :  and  the  new  P-A-Y-E  cars,  of  which  the 
first  lot  were  put  in  operation  five  months  ago  on  the 
Sutter-Jackson  street  and  Cliff'  House  lines,  running 
across  the  northern  part  of  the  city.  It  is  expected 
that  there  will  be  80  of  the  latter  cars  in  operation 
before  the  end  of  summer.  The  United  Railroads 
system  has  in  all  approximately  600  electric  motor  cars 
and  50  cable  cars.  The  three  other  railway  companies 
together  have  about  100  cars. 

Much  forethought  has  been  used  in  planning  the 
handling  of  great  crowds  in  other  cities.  The  greatest 
problem  to  be  solved  in  San  Francisco  is  the  question 
of  constructing  safe  terminal  facilities  at  the  Fair 
gates  which  will  permit  a  ready  and  safe  means  of 
transportation  to  and  from  the  Fair  for  the  thousands 
of  visitors  confidently  expected.  The  experience  gath- 
ered from  similar  Fairs  will  aid  much,  but  after  all, 
due  to  the  peculiar  topographic  location  of  San  Fran- 
cisco new  and  original  schemes  will  largely  have  to  he 
contrived. 


ANNUAL  REPORT— COMMISSIONER  OF  PAT- 
ENTS. 

The  annual  report  of  the  Commissioner  of  Pat- 
ents, for  year  ended  December  31,  1910,  shows  that  the 
receipts  of  the  office  total  over  two  million  dollars. 
The  applications  numbered  nearly  65,000;  those  issued, 
36,000. 

In  more  detail  the  report  shows  the  total  receipts 
were  $2,025,536.69;  the  expenditures,  $2,005,711.94,  and 
the  surplus  of  receipts  over  expenditures,  $19,824.75. 
The  total  balance  to  the  credit  of  the  Patent  Office  in 
the  Treasury  of  the  United  States  on  December  31, 
1910.  was  $6,998,227.64.  This  is  the  smallest  annual 
surplus  in  the  Patent  Office,  with  but  one  exception, 
for  thirty-five  years. 

Previous  to  this  period  the  salaries  of  the  exami- 
ners had  not  been  increased  since  1848,  or  for  a  period 
of  sixty  years,  which  necessarily  resulted  in  the  loss, 
by  resignation,  of  a  large  percentage  each  year  of  these 
highly  educated  and  experienced  men.  At  the  present 
time,  since  the  increase  of  salaries,  the  Commissioner 
has  been  able  to  retain  a  much  larger  percentage  of 
these   technically   trained   employes. 

In  proportion  to  population  more  patents  were 
issued  to  citizens  of  Connecticut  than  to  those  of  any 
other  State — 1  to  every  1126.  Next  in  order  are  the 
following:  District  of  Columbia,  1  to  every  1329;  Cali- 
fornia, 1  to  every  1616;  Massachusetts,  1  to  every  1623: 
New  Jersey,  1  to  every  1727. 

The  fewest  patents  granted  in  proportion  to  the 
number  of  inhabitants  were  in  the  following  States  and 
Territory:  South  Carolina,  1  to  every  17.620;  ^lissis- 
sippi,  1  to  every  14,975;  Hawaii,  1  to  every  13.707; 
Georgia,  1  to  every  12,192;  North  Carolina,  1  to  every 
12,056;  Alabama,  1  to  every  11,812;  and  Arkansas,  1 
to  everv  11,662. 


COSTS    PER    ACRE    FOOT    OF    SMALL    ELEC- 
TRICALLY DRIVEN  PUMPING  PLANTS. 

BY    E.    C.    METZ    AND    CL.aiRENCE    L.    FR.\SER. 

Much  interest  attaches  to  actual  costs  of  operation 
in  small  pumping  plants.  Many  reports  of  efficiencies 
high  in  value  or  of  cheap  costs  of  operation  are  rife. 
The  data  herewith  presented  represents  average  con- 
ditions, nevertheless,  and  it  is  hoped  may  serve  its 
purpose  in  the  way  of  creating  a  desire  on  the  part  of 
the  small  user  to  study  conditions  of  operation  and 
maintenance  with  greater  care.  A  large  field  for 
improvement  is  open  to  the  thoughtful  user,  as  may 
be  gleaned  from  the  data  herewith  presented.  Every 
step  in  the  necessary  calculations  is  put  in  print  in 
this  article  so  that  anyone  not  versed  technically  can 
perform  them  on  their  own  installation. 


•Starting 
<3  witch 


Wafer  L  ey'el 


Fig.    1.     Diagram    Showing   Motor    Connections. 

Irrigation  by  means  of  electrically  operated 
pumps  has  only  recently  come  into  general  use.  The 
only  near  competitor  of  the  electric  motor  is  the  gaso- 
line engine.  The  advantages  <if  the  induction  motor 
over  other  sources  of  power  are,  (1)  the  initial  cost  is 
low,  (2)  hardly  any  attendance  is  required  even  in 
])umping  plants  of  large  capacity  and  (3)  the  cost 
of  repairs  is  much  less. 

The  motors  are  generally  direct-connected  to  the 
pumps  and  the  combination  put  on  one  foundation, 
making  a  very  small  compact  unit.  In  most  cases 
the  whole  unit  is  put  down  in  a  shaft  just  above  the 
water  level.  This  is  so  the  pump  will  have  a  very  low 
suction  head,  generally  not  over  fifteen  feet. 

Th?  plants  tested  and  studied  in  preparing  this 
paper  were  situated  at  Exeter.  Tulare  County,  Cali- 
fornia, and  were  selected  with  a  view  of  getting 
plants  that  were  representative  of  the  above  type  in 
this  district.  Most  of  the  water  pumped  is  used  to 
irrigate  citrus  groves,  although  some  is  used  to  irri- 
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gate  orchards  and  vineyards.  I'lie  pumping  season 
begins  in  March  and  lasts  through  November.  It 
was  hoped  to  make  the  tests  on  these  plants  during 
the  pumping  season,  but  instead  the  tests  were  made 
in  the  early  part  of  January.  At  this  time  the  water 
level  was  probably  a  little  higher  than  it  would  be 
during  the  pumping  season. 

The  usual  method  of  installing  these  plants  is  first 
to  bore  the  required  size  of  well  to  the  necessary  depth. 
Then  a  shaft  about  six  feet  square  is  excavated  around 
the  well  to  a  depth  of  about  thirty  feet.  The  sha'ft 
is  dug  so  the  well  will  be  in  one  corner.  The  shaft 
is  then  boarded  up  on  the  sides  or  curbed  up  with  brick. 
The  pump  and  motor,  direct-connected,  are  then  put 
in  the  bottom  of  the  shaft. 

The  capacit}'  of  the  motors  vary  from  five  horse- 
power to  seventy  horse-power  but  the  average  size 
of  the  motors  is  about  seven  and  one-half  horse-power. 
The  average  discharge  head  or  lift  is  about  thirty  feet 
and  the  suction  head  varies  from  eight  to  fifteen  feet. 
The  starting  switches,  circuit-breakers  and  fuses  are 
located  in  a  small  housing  on  the  surface,  so  that  the 
motor  can  be  started  without  having  to  go  down  the 
shaft. 


^ 


rti/rroee. 


<~zx> 


,v5^//ia» 


fa 


Fig.  2.     Diagram  Showing  Connections  Made  in  Test. 

The  secondary  transformers  that  supplj'  the  power 
to  the  motors  are  owned  by  the  consumers  and  arc 
placed  outside  either  on  a  pole  or  on  a  raised  platform. 
The  owner  pays  for  the  power  loss  in  the  transformers. 
The  power  circuits  are  two-phase  three-wire  and  the 
power  is  supplied  at  220  volts  to  the  motors.  Most  of 
the  plants  are  arranged  with  a  double-throw  switch  so 
that  when  the  pump  is  not  being  used  the  consumer 
has  the  privilege  of  using  the  power  for  lighting  pur- 
poses. The  consumer  pays  a  flat  rate  of  fifty  dollars 
($30.00)  per  horsepower  per  year,  with  the  privilege 
of  using  the  power  for  lighting  purposes. 

The  tests  herein  recounted  were  made  in  Janu- 
ary, 191 1,  and  were  carried  out  as  follows.  The  in- 
struments were  connected  in  between  the  starting 
switch  and  the  motor  as  shown  in  Fig.  2  •  Since  the 
circuits  are  two-phase,  a  wattmeter  and  an  ammeter 
were  connected  in  each  phase.  A  voltmeter  switch  was 
used  and  the  voltage  across  each  phase  was  obtained. 
The  weir-box  was  set  up  as  near  the  pump  as  practi- 
cal and  properly  leveled. 

Before  any  readings  were  taken  a  run  of  from 
thirty  to  forty  minutes  was  made.  By  this  time  every- 
thing was  running  smoothly  and  the  water  seemed  to 
be  pumped  down  to  a  constant  level.  Readings  were 
taken  on  the  instruments  and  the  hook-gauge  read 
simultaneously.  The  static  head  remained  constant 
throughout  the  test  and  was  measured  at  the  end  of 
the  test.  The  power  input  remained  practically  con- 
stant so  that  it  was  only  necessary  to  take  readings 
every  fifteen  or  twenty  minutes. 


The  instruments  used  in  this  test  were  two  indi- 
cating 7^  kw.  Weston  Wattmeters,  Nos.  3950  and 
3026,  and  two  Weston  .Vmmeters,  Nos.  62840  and 
78025,  and  a  Weston  Voltmeter  No.  6270.  The  watt- 
meters and  ammeters  were  calibrated  both  before  and 
after  the  tests  were  made.  The  voltmeter  was  cali- 
brated after  the  tests  were  made  and  was  found  to  be 
fairl}'  accurate. 

For  measuring  the  water  discharge  a  rectangu- 
lar weir  was  made.  The  weir-box  made  of  I  inch 
boards  was  one  foot  deep  by  four  feet  wide  by  six  feet 
long  with  the  weir  in  one  end.  Boards  were  fastened 
in  the  box  to  check  the  velocity  of  the  water.  The 
weir  was  made  of  galvanized  iron  and  was  eighteen 
inches  long.  A  hook-gauge,  graduated  to  hundredths 
of  feet,  was  placed  2j/<  feet  back  from  the  weir. 

Four  pumping  plants  in  all  were  tested  but  the 
results  of  one  test  were  rejected  because  sufficient  data 
could  not  be  obtained.  In  this  paper  the  different 
plants  will  be  known  as 

(1)  Plant  No.  1. 

(2)  Plant  No.  2. 

(3)  Plant  No.  3. 

Plant  No.  1  is  owned  by  T.  C.  Ostrander  and  is 
located  about  one  quarter  of  a  inile  east  of  Exeterr  The 
])um])  is  used  to  irrigate  fifty  acres  of  oranges  but  is 
large  enough,  according  to  the  owner  to  irrigate  one 
hundred  acres.  The  shaft  is  aliout  thirty  feet  deep 
and  is  six  feet  square.  The  bottom  has  a  floor  of 
concrete  and  the  sides  arc  lined  with  concrete  for  five 
feet  and  the  remainder  with  boards.  The  motor  and 
pump  are  direct-connected  and  are  placed  down  in  the 
sliaft.  .\  small  house  is  built  over  the  shaft  contain- 
ing the  starting  switches  and  circuit-breaker.  The 
discharge  and  suction  pipes  are  six  inches  in  diameter. 
Ihe  discharge  i)i])e  is  brought  up  the  side  of  the  shaft 
and  the  water  is  discharged  at  the  level  of  the  ground 
into  a  wooden  flume.  The  flume  was  about  one  hun- 
dred feet  long  and  empties  into  a  ditch.  The  weir 
was  placed  at  the  end  of  the  flume  and  leveled  up. 
The  instruments  were  connected  in  as  follows :  Phase 
1-Watt.  No.  3950  and  Am.  No.  62840;  Phase  2-Watt. 
No.  3026  and  Am.  No.  78025.  The  summary  of  de- 
tails of  Plant  No.  1  and  data  compiled  from  test  is 
as  follows : 

PL.ANT  NO.   ]. 
MOTOR— 

Westingliouse    Type    "C"    Induction   Motor. 
H.P.    7.5. 
Volts,    200. 

Constant   Speed.      2-Phase. 
Speed.   1120   r.p.m. 
Amperes  per  terminal,   19.5. 
No.  121838.     60  Cycles. 
PI.TMP— 

3.5   inch  Single   Horizontal  Cent.   Pump. 
Number  of  acres  irrigated — 50  A. 
Cost   per   H.P.    per   year,    $50. 
Cost    of   installation — 

Well   complete  "n'ith   curbing 

Motor   and    transformers 


.$180 
.  800 


Total  cost  $980 

TABLE    I. 
TEST   ON   PLANT   NO.    1. 
DATA. 
Time  Output  Input  to  Motor 

of  Weir  Phase   1  Phase  2 

Read.  h"  h'  W,  I,  E,  W„  I^  E. 

9;30       0.195       0.47S        1.50        15.25        223.2        1.620        16.10        223:8 
9:45        0.195        0.478        1.47        15.00        223.3        1.650        16.30       223. .8 
10;00        0.195        0.478        1.45        15.00        223.1        1.625        16.25        223.8 
10:15       0.195        0.478        1.45       14.80        222.5        1.620        16.40        223.0 
10:30       0.195       0,478       1.50        15,20        222.5        1,600        16.50        223.0 
h"   is  the  zero  reading  on   the  weir   in   feet, 
h'   i.=i   the  final   reading  on   the  weir   in   feet. 
h„^40.5   feet  ;=  The   Static   Head. 
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TABLE  II.  TABLE  IV. 

COKRKCTED  DATA  AND  CALCULATIONS.  CORRECTED  DATA  AND  CALCULATIONS. 

■^Y-eir                                                                                     Input  to   Motor.  Weir                                                                                      Input   to  Motor. 

Effective                        Pliase    1                                              Pliase   2  Effective                       Phase   1                                              Pliase   2 

head        Multiplier  =:  2                              Multiplier  ^2  head        Multiplier  ^  2                              Multiplier  =  2 

h               W,                   I,                   E,               W,                   I,                   E,  h                W,                   I,                   E,              W,                   I.                   E, 

ft               icTif                Amp           Volts            kw.               Amp.            Volts  ft.              k\v.              Amp.          Volts            kw.              Amp.            Volts 

„"               ,  ,^rL             n  tq"             •)■>•!  "              IK''-              I'ifi';             '>2'?  95  0.195              0.939                ,8. fin             249.0             O.SSO                S.77              248.70 

"■Ti              J-x-n             Ait             fol'l             \iV-             15S3             "395  "-IS^^              «-9^^               '^•60             249.0             0.S60               S.77             249.00 

0.283             1.4i0            14.52            223.4            l.bS.            1d.8o            -.3.95  ^^^^ 

g-   II             ittl            nil            llh            iieii            Ids            i'hs  0.193             0.939              S.70            249.0            0.860              S.87            249.5 
o!283             l!499            14.73            222.6            1.602            16.07            223.15  Average- 
Average—  U-194             1.873              S.65            249.0            0.865              8. 82            249.05 
0-83             2.946            14.57            223.02          3.250            15.86            223.63  W„  =  Total  Input. 

W„  =  W, +  W„  =  2.946  4- 3.250  =  6.196   K.W.  =  Input  =  8.3  h.p.  =  W,  +  W,=  1.S73  4- 1.73  =  3.603   KW.  =  4.83   H.P. 

Bj  I,  =  223.02  X  I'l-a'?^  3249    Volt-amperes.  E,  I^  —  249.0  X  8.65  ^  2154    Volt-amperes. 

Ej  I..=:223.63  X  15.86  =  3547   Volt-amperes.  E,I,  =  249.05  X  8.82  =  2197   Volt-amperes. 

Ej  li-fE,  L=  3249  +  3547  =  6796   Volt-ampere      input.  EJ  l[ -f  E.  I,  =  EI  =  4351    Volt-ampere   input. 

^\        6196  -^V„          3603 

Power  Factor=:: = ^91.2%.  Power  Factor:= =r =  82.9%. 

EI        .6796  EI           4351 

CALCULATIONS  FOR  EFFICIENCY. 

^.     ^„„„„  CALCULATIONS  FOR  EFFICIENCY. 

Discharge —                                                  »..„.....  t^. 

c  —  from  Tables  =  .613   feet.  Discarge — 

b  —  length   of  weir^l.5  feet  c  —  from    Tables  =r. 622. 

h — -effective  head  over  weir  =::  0.283  feet.  b — .length   of  weir  =  1.5   feet. 

Q:=r  0.741    Sec.    Feet.  h  —  effective  head  over  weir  =:  0.194   feet. 

Q=:  0.427   Sec.   Feet. 
Qph„ 

Output  = H.P.  Qph„ 

550  Output  = H.P. 

li„^  Static   Head  =  40.5   Feet.  550 

Q  =  Sec.    Ft.  =0.741.  h„  =  Static  Head  =  3SS.5  feet. 

.741X62.3X40.5  Q  =  Sec.    Ft.  ^0.427 

Output  = —  0.427X62.3X38.5 

*""  Output  = 

=  3.40    H.P.  550 

Output         3.40  =1.86    H.P. 

Input  S.6V  Eff  = = =  38.5% 

Instruments    usfd                             Phase   1                                Phase   2  Input           4.83 

Ammeters                                                62840                                         780,5  instruments  used                             Phase   1                                Phase   2 

Wattmeters                                              3950                                           .iO-b  Ammeters                                               7S025                                         65840 

\oltmeter                                                                               6-'"  Wattmeters                                              3950                                           3026 

Plant  No.  2  is  owned  by  H.  Davis  and  is  situatol  voltmeter  ■  6270 
about  one  quarter  of  a  mile  southeast  of  Exeter.  pj^^^^  ^^•^^  3  that  was  tested  was  owned  by  E.  J. 
The  pump  is  used  to  irrigate  twenty-five  acres.  The  \Torcross  and  was  used  to  irrigate  forty  acres.  It  is 
motor  is  a  5  h.p.  induction  motor  and  is  direct-con-  lo^-^te^  one-half  mile  southeast  of  Exeter.  The  shaft 
nected  to  a  2j4  inch  horizontal  centrifugal  pump.  The  ^^.^^^  thirty-two  feet  deep  and  was  six  feet  in  diameter, 
shaft  is  five  feet  square  and  is  lined  with  boards.  The  ^j^^  bottom  of  the  shaft  was  cemented  and  the  sides 
motor  and  pump  are  placed  diagonally  across  the  bot-  ^^.^^.^  curbed  with  brick.  The  motor  was  /i/  h.p.  and 
tom  of  the  shaft.  The  discharge  pipe  is  five  inches  .^^^^^^  direct-connected  to  a  3i/^  inch  centrifugal  pump. 
in  diameter  and  discharges  into  a  wooden  flume  twenty  -pi^^  water  was  discharged  through  a  six-inch  pipe 
feet  long.  The  weir-box  was  placed  at  the  end  of  the  ^^^^  ^  small  concrete  receiver.  There  were  two 
flume.  The  small  house  at  the  surface  contained  the  gmall  concrete  flumes  by  which  the  water  was  car- 
starting  switch  and  fuses.  Watt.  No.  3950  and  Am.  ^j^^  irom  the  receiver  to  the  groves.  The  weir-box 
No.  78025  were  connected  in  Phase  1  and  Watt  No.  ^^.^^  g^^  ^,p  j^,gj  outside  the  receiver  and  the  water 
3026  and  Am.  No.  62840  were  connected  in  Phase  2.  flowed  directly  from  the  receiver  into  the  weir-box. 
The  suirimary  of  details  of  Plant  No.  2  and  data  com-  ^yIiq  same  system  of  connections  were  used  as  before, 
piled  from  test  is  as  follows:  Watt.  No.  3950  and  Am.  No.  78025  in  Phase  1  and 
PLANT  NO.  2.  Watt.  No.  3026  and  Am.  No.  62840  in  Phase  2.  As 
MOTOR—      ^     ^  .     ^     .^  ^     ^.       ,^  .  in  the  other  plants  the  small  housing  at  the  surface 

General    Electric    Co.    Induction    Motor  _                     '^           .                .                      j     i          •         -^  i.         i 

Type   io-4-5a-i80o.     Form   K  contamcd  the  Starting  switches  and  the  circuit  breaker, 

vou's  ^''0  The  summary  of  details  of  Plant  No.  3  and  data  com- 

spe"eT"i80o''^R''p.ii. ''''"'"  pilcd  from  test  is  as  follows: 

Amperes    per    terminal.    11.0. 

No.    133903.      60    Cycles.  PLANT  NO.  3. 

PUMP—  MOTOR— 

Price,   New   Style.  Westinghouse   Type    C   Induction    Motor. 

2.5   inch  Horizontal   Centrifufal   Pump.  HP     7  5 

Number   of  acres   irrigated — 25   A.  i-'iiL    inn 

Cost  per  H.P.  per  year.   $50.  \  oits.  -uu.           ,„„,,„ 

Cost    of   Installation,    $900.00.  Constant    Speed.       2-Phase. 

Speed,   1120  R.P.M. 

T4.BLE    III  Amperes   per   Terminal,    19.5. 

TEST  ON  plant'  NO.  2.  ^'°-    =«2592.      60   Cycles. 

DATA  PUMP — . 

Time                    Output                                    Input   to  Motor  Single  Horizontal   Centrifugal    Pump. 

of                         Weir                         Phase   1                            Phase   2  size,   3.5  inch. 

Read.               h"              h'          W,            I,              E,          W,         L            E„  Number   of   acres   irrigated,    40   A. 

11  30             0.204        0.399        0.90        9.50        249.0        O.RS        9.50        248.7  Cost   per  H.P.    per   year,    $50. 

11;50              0.204        0.399        0.92        9.50        249.0        0.88        9.50        249.0  Tn^staUation- 

12:10             0.204        0.397        0.95        9.60        249.0        0.86        9.60        249.0  ^°*°  „,*"■,.,   „„.>,;,,<,                                t   -'on 

12-30             0.204        0.397        0.94        9.60        249.0'     0.86        9.60        249.5  Well  complete  with  curbing ?-«0 

h"   is  the   zero   reading  on    the   weir   in    feet.  Motor  and  transformers ■  ■    °"" 

h'  is  the  final  reading  on  the  weir  in   feet.  tinnn 

h.  is  the  static  head  =  38.5  feet.  Total   »^""" 
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Time 

of 

Read. 

4.00 

4.20 

4.40 

5.00 

h' 

h' 


Weir 

Effective  Pliase  1 

head        Multiplier  =:  2 


Output 
Weir 
h"  h' 

0.188  0.380 
0.188  0.3S5 
0.188  0.38.S 
0.188         0.385 


Phase   2 
I. 

K, 

>        11.0 
1         10.8 
r         10.7 
I         10.5 

215.0 
215.0 
215.0 
215.0 

TABLE    V. 

TEST   ON   PI>ANT  NO.   3. 

DATA. 

Input  to  Motor, 
Phase  1 
W,  I,  E,  W 

1.44  16.5         223.0         0.86 
1  42         16.8         224.0         0.83 

1.45  16.5         224.0         0.87 
1.40         16.7         224.0         0.84 

is  the  zero   reading  on   the  weir  in   feet, 
is  the  final   reading  on    the  weir   in   teet. 
is  the  static  head  =  40.0  feet. 

TABLE   VI. 
CORRECTED  DATA  AND  CALCULATIONS. 

Input  to  Motor, 
Phase    2 
Multipliers: 
E, 
Volts 
233.6 
224.6 
224.6 
224.6 


W, 
kw. 

1.438 
1.419 
1.449 
1.399 


I, 
Amp. 
16.07 
16.38 
16.07 
16.28 


W, 
kw. 

0.860 
0.830 
0.870 
0.840 


224.35 


0.850 


h 

ft 
0.192 
0.197 
0.197 
0.197 

Average — • 
0.196  1.426  16.20 

W  =  W   +  Wj  =:  Total    Input. 

=  2.852  +  1.700  =  4.552  KW.  =  6.10    H.P. 
B   I,  =r  224.35  X  16.20  =  3634    Volt-amperes. 
e'i!  =  215.50  X  10.11=:  2178   Volt-amperes. 
e"  i"  -f  E.  Ij  =  EI  =:  5812  Volt-ampere     input. 

"W„        4552 

Power  Factors •  = =  78.4% 

EI         5812 


Amp. 
10.37 
10.16 
10.06 
9.85 


10.11 


E., 
Volt.s 
215.5 
215.5 
215.5 
215.5 

215.5 


CALCITI^TIONS    FOR    KKFICI ENCY. 


Discharge — 


o  — from    Tahles  =  .622. 
b  —  length    of  weir  =  1.5    feet, 
h — -effective  head  over  weirz= 
Q=:  0.433    Sec.    Ft. 


0.196  feet. 


Output  =  - 


Qph. 


H.P. 


550 


Output: 


h„  —  Static  Head  ^40  feet. 
Q_Sec.  Ft.  =  0.433. 

0.433  X  82.3  X  *0.0. 


Eff  =:- 


550 
1.97  H.P. 
Output 


Input 

Instruments   used 
Ammeters 
Wattweters 
Voltmeter 


Plant 

No.    1 

Efficiency   41.0% 

Cost  per  acre-ft.  per  ft.  lift  at  $50  per  h.p. 

per  year    $.102 

Cost  per  acre-ft.  per  ft,  lift  at  $.01  per  kvi-.-lir.$.025 
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ELECTRIC  POWER  FROM  INDIA'S  RAINFALL. 

liV     CO.N.SLI,    KllWIN     S.    IUNNINM,H.\M.  I'.OMIIAV.. 

The  Tata  Hydroelectric  Power  Supply  Company 
lias  been  organized  to  furnish  power  for  industrial 
purposes  to  this  section  of  western  India.  This  power 
will  not  be  derived  from  permanent  streams,  but  it  is 
the  company's  intention  to  gather  in  reservoirs  the 
very  heavy  rainfall,  and  use  it  for  creating  electric 
energy. 

During  the  monsoon  season,  from  the  middle  of 
June  to  the  middle  of  September,  there  is  a  rainfall 
on  the  west  coast  of  India  that  averages  175  inches 
at  Lanouli,  sometimes  greatly  exceeding  this  average. 
In  the  early  part  of  the  present  century  there  was  con- 
ceived the  plan  of  storing  this  water  and  utilizing  it 
for  industrial  purposes.  After  thorough  investigation 
and  reports  of  engineers,  the  money  was  practically 
secured  in  Europe  in  1907,  but  final  arrangements  were 
not  made,  and  as  a  result  the  entire  capital  of  20.000,000 
rupees  ($6,486,666)  has  been  subscribed  in  India,  mak- 
ing the  enterprise  purely  an  Indian  undertaking.  The 
present  company  was  formally  registered  on  Xovem- 
btr  7,  1910.  It  is  the  intention  at  first  to  supply  40,- 
000  horsepower,  which  will  pn>hably  be  increaspd  in 
the  near  future. 

It  is  planned  Id  erect  three  lakes  or  i-eservoirs. 
The  Lanouli  Reservoir,  which  will  store  water  to  be 
used  during  the  three  months  of  the  monsoons,  will 
be  large  enough  to  hold  sufficient  water  during  the 
longest  breaks  in  the  rain  at  that  season.  It  will  ap- 
proximate 1000  acres,  formed  by  a  dam  .MX)  feet  long 
and  26  feet  high,  and  its  cubic  cajjacity  will  be  380,- 
000,000  feet.  The  Walwhan  Lake  is  the  second  reser- 
voir and  is  to  serve  for  the  remainder  of  the  year.  It 
will  be  situated  about  a  mile  and  a  half  from  Lanouli, 
and  will  be  formed  between  two  spurs  of  hills  by  a 
dam  4S0O  feet  long  and  about  68  feet  high.  The  area 
of  the  lake  will  be  approximately  2>^  square  miles, 
with  a  capacity  of  2.600.000,000  cubic  feet.  The  dam 
will  be  of  solid  masonrv'  fitted  with  sluices. 

Later  on  it  is  expected  that  a  third  reservoir  will 
be  constructed  beyond  Walwhan  Lake,  with  which  it 
v.ill  be  connected  by  a  tunnel  nearly  a  mile  long  run- 
ning through  the  dividing  ridges  of  steep  hills  which 
will  form  a  watershed  some  1200  feet  above  the  level 
of  the  valley.  This  reservoir  will  have  an  area  of  3174 
acres,  or  nearly  .^  ^^tiuare  miles,  with  a  capacity  of 
7.000.000.000  cubic  feet  of  water. 

The  water,  traversing  an  aggregate  distance  of 
nearly  4  miles,  will  be  led  through  masonry  ducts 
from  the  lakes  to  the  fore  bay,  situated  2040  feet 
above  sea  level.  Here  it  will  enter  pipes  6  feet  in 
diameter,  which  will  run  down  steep  slopes  and  preci- 
pices to  Khopoli.  The  head  will  be  a  little  over  1730 
feet,  the  static  pressure  being  680  pounds  per  square 
inch.  The  generating  station  will  be  at  Khopoli,  300 
feet  above  the  sea  and  90  miles  from  Bombay,  where 
it  is  planned  to  use  the  energy  for  manufacturing  pur- 
poses. 

The  water  supply,  as  has  been  stated,  is  depend- 
ent entirely  upon  the  rainfall.  This  has  been  made  a 
question  of  study,  and  engineers  who  have  surveyed 
the  grounds  say  that  there  is  no  danger  of  a  shortage 
of  water,  but  that  the  power  is  practically  as  certain 
as  anything  could  be. 


1.97 

=  32.49: 

6.10 

Phase   1 

78025 

3960 


Pliase   2 

62840 

3026 


6270 


Costs. 


In  calculating  the  costs  it  was  assumed  that  two 
acre-feet  of  water  were  required  for  each  acre  of  land 
per  year,  deducting  for  the  rainfall.  Following  are  the 
results  calculated  on  this  basis. 


Plant 

No.   2 
38.5% 

$.125 
$.027 


Plant 
No.  3 
32.49;, 

$.096 
$.032 


Conclusion. 

The  tests  were  made  before  the  i)umping  season 
proper  and  the  water  level  ordinarily  is  high  at  this 
time.  But  as  it  was  an  unusually  dry  season  we  have 
reason  to  believe  that  the  water  level  was  sufficiently 
near  the  average  during  the  pumping  season. 

Taking  the  average  of  the  three  plants  we  have  the 
follow^ing  results : 

(1)  Average  efficiency   37.5% 

(2)  Average  cost  per  acre-foot   per   foot   lift   at 
$50  per  h.p.  per  year $.107 

(3)  Average   cost   per   acre-foot   per    foot   lift   at 
$.01   per  kw.-hr $.028 

In  conclusion  we  wish  to  acknowledge  the  kind- 
ness of  the  owners  of  these  plants  in  allowing  us  to 
make  the  tests.  Special  thanks  are  due  Prof.  Noble 
and  Mr.  Gilcrest  of  the  University  of  California  for 
their  valuable  assistance. 
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CODE  OF  ENGINEERING  ETHICS. 

BV    AMERICAN    INSTITUTE  CtiNSULTlNC   ENGINEERS 

Code  of  Ethics. —  It  sliall  be  ct)nsidered  uiipnifcs- 
sional  and  inconsistent  with  honorable  and  dig'iiitieil 
liearing  for  any  member  of  the  American  Institute  nf 
Consniting  Engineers : 

(1)  To  act  for  his  clients  in  professional  matters 
otherwise  than  in  a  strictly  fiduciary  manner  or  to  ac- 
cept any  other  reiiumeration  than  his  direct  charges  for 
services  rendered  his  clients,  except  as  provided  in 
Clause  4. 

(2)  To  accept  any  trade  commissions,  discounts, 
allowances  or  any  indirect  profit  or  consideration  in 
connection  with  any  work  which  he  is  engaged  to  de- 
sign or  to  superintend,  or  in  connection  with  any  pro- 
fessional business  which  may  be  intrusted  to  him. 

(3)  To  neglect  informing  his  clients  of  any  busi- 
ness connections,  interests  or  circumstances  which 
may  be  deemed  as  influencing  his  judgment  or  the 
quality  of  his  service  to  his  clients. 

(4)  To  receive,  directly  or  indirectly,  any  royalty, 
gratuity  or  commission  on  any  patented  or  protected 
article  or  process  used  in  work  upon  which  he  is  re- 
tained by  his  clients,  unless  and  until  receipt  of  such 
royalty,  gratuity  or  commission  has  been  authorized 
in  writing  by  his  clients. 

(5)  To  offer  commissions  or  otherwise  improp- 
erly solicit  professional  work  either  directly  or  by  an 
agent. 

(6)  To  attempt  to  injure  falsely  or  maliciously, 
directly  or  indirectly,  the  professional  reputation,  pros- 
pects or  business  of  a  fellow  engineer. 

(7)  To  accept  employment  by  a  client  while  the 
claim  for  compensation  or  damages,  or  both,  of  a  fellow 
engineer  previously  employed  by  the  same  client  and 
whose  employment  has  been  terminated,  remains  un- 
satisfied, or  until  such  claim  has  been  referred  to  arbi- 
t'-ation  or  issue  has  been  joined  at  law,  or  unless  the 
engineer  previously  employed  has  neglected  to  press 
bis  claim  legally. 

(8)  To  attempt  to  supplant  a  fellow  engineer  after 
definite  steps  have  been  taken  toward  his  employment. 

(9)  To  compete  with  a  fellow  engineer  for  em- 
ployment-on  the  basis  of  professional  charges  by  re- 
ducing his  usual  charges  and  attempting  to  underbid 
after  being  informed  of  the  charges  named  by  his  com- 
petitor. 

(lOj  To  accept  any  engagement  to  review  the 
work  of  a  fellow  engineer  for  the  same  client,  except 
with  the  knowledge  or  consent  of  such  engineer  or  ini- 
Itss  the  connection  of  such  engineer  with  the  work  has 
been  terminated. 

Schedule  of  Fees. — As  a  general  guide  in  deter- 
mining fees  for  professional  services,  the  American 
Institute  of  Consulting  Engineers  recognizes  the  pro- 
priety of  charging ;  A,  a  per  diem  rate  :  B,  a  fixed  sinii ; 
or  C,  a  percentage  on  the  cost  of  wcjrk,  as  follows: 
A — Per  Diem  Rate. 

(1)  Charges  for  consultations,  reports  and  opin- 
ions should  vary  according  to  the  character,  magnitude 
and  importance  of  the  work  or  subject  involved,  and 
according  to  the  experience  and  reputation  of  the  in- 
dividual engineer,  from  $100  per  day  to  a  higher  figure, 
and  in  addition,  where  expert  testimony  is  required  or 
where  otherwise  conditions  warrant  so  doing,  a  retainer 


varying  from  $i5U  to  $R)OU  and  upward.  .\n  additional 
charge  should  be  made  for  all  actual  expenses  such  as 
traveling  and  general  office  expenses  and  field  assist- 
ants and  materials,  with  a  suitable  allowance  for  in- 
determinate items.  In  such  cases  six  hours  of  actual 
work  should  be  considered  one  day,  except  that  while 
absent  from  the  hoiue  city  each  day  of  twenty-four 
hours  or  part  thereof  should  be  considerad  one  day,  ir- 
respective of  the  actual  hours  of  time  devoted  to  the 
case. 

B— Fixed  Sum. 

(2)  A  fixed  total  sum  for  above-mentioned  services 
may  be  agreed  on  in  lieu  of  per  diem  charges.  A  fixed 
sum  may  also  be  charged  for  a  portion  or  all  of  the 
items  of  preliminary  surveys,  studies,  examinations, 
reports,  detail  plans,  specifications  and  supervision,  in- 
cluding all  of  the  expenses  above  recited  in  (A). 
C — Percentages  on  the  Cost  of  Work. 

{3)  Eor  preliminary  surveys,  studies  and  report 
on  original  project,  or  for  examination  and  report  on 
project  prepared  by  another  engineer,  including  in 
both  cases  all  expenses  of  every  nature  except  those 
that  may  be  specifically  omitted  by  agreement — from 
I3/2  per  cent  to  3  per  cent  on  the  work. 

(4j  Eor  the  preliminary  stage  (3;  and  in  addition 
thereto  detail  plans  and  specifications  for  construction, 
including  all  expenses  of  every  nature  except  those  that 
may  be  specifically  omitted  by  agreement — from  2^ 
per  cent  to  5  per  cent  on  the  estimated  cost  of  the 
work. 

(5)  For  the  preliminary  and  middle  stages  (3) 
and  (4)  and  in  addition  thereto  general  supervision 
during  construction,  including  all  expenses  of  every 
nature  except  those  that  may  be  specifically  oinitted 
by  agreement — 5  per  cent,  but  more  for  work  costing 
comparatively  small  amounts,  and  from  4  per  cent  to 
."i  per  cent  where  the  amount  involved  is  considerable. 

(6)  For  full  professional  services  (3),  (4)  and  (5) 
and  management,  including  the  awarding  of  contracts, 
and  including  all  expenses  of  every  nature  except  those 
that  may  be  specifically  omitted  by  agreement,  10  per 
cent;  but  more  for  work  costing  comparatively  small 
amounts,  and  6  per  cent  to  10  per  cent  where  the 
amount  involved  is  considerable. 

(7)  When  desired,  the  percentage  basis  may  be 
adopted  for  one  or  more  stages,  supplemented  by  a 
daily  or  monthly  charge  or  fixed  sum  for  the  remaining 
stage  or  stages. 

D — General  Provisions. 

(8)  The  perioil  nf  time  should  jjc  designated  dur- 
ing which  the  agreed  percentages  and  daily  or  monthly 
charges  or  fixed  sum  shall  apply  and  beyond  whicli 
period  an  additional  charge  shall  be  made. 

{9)  The  percentages  are  to  be  conipuled  on  the 
entire  cost  of  the  completed  work  or  upon  the  esti- 
mated cost,  pending  e.xecuticiii  or  completion. 

(10)  Payments  shall  be  made  to  the  engineer 
from  time  to  time  in  proportion  to  the  amount  of  work 
done. 

(11)  When  alterations  or  additions  are  made  to 
contracts,  drawings  or  specifications,  or  when  services 
are  required  in  connection  with  negotiations,  legal  pro- 
ceedings, failure  of  contractors,  franchises  or  right-of- 
way,  a  charge  based  upon  the  time  and  trouble  involved 
shall  be  made  in  addition. 


122 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


rVol.    XXVII— No.    G 


BOWLING   ALLEY   LIGHTING. 

IIV     F.     W.     LOO  .MIS. 

Bowling  alley  lij;liting  seems  to  be  a  subject  upon 
which  very  little  thought  or  study  has  been  given  in 
the  past,  at  least  one  would  so  surmise  on  looking  over 
the  illumination  of  the  average  alley. 

Taking  the  general  run  of  alleys,  the  outlets  are 
found  spaced  too  far  apart,  and  usually  the  light 
sources  are  unshielded,  giving  the  effect  of  a  few 
bright  spots  of  light  down  the  lenghth  of  the  alley, 
together  with  a  full  quota  of  glare  in  the  bowler's  eye. 
Possibly  the  lamps  are  partially  covered,  but  the  out- 
lets being  unequally  spaced  give  an  unbalanced  effect 
of  light  and  shadows  on  the  alley,  which  accentuates 
the  glare  from  its  smooth  surface. 


the  alleys — the  spacing  between  units  and  mounting 
heights  being  maintained — but,  of  course,  outlet  No. 
9  should  be  placed  over  the  pins  on  each  alley.  Like- 
wise two  rows  of  units  between  may  be  used  for  three 
or  four  alleys.  One  row  of  light  sources  should  never 
be  used  to  illuminate  more  than  two  alleys.  Either 
drop-cords  or  stems  may  be  used,  it  being  only  essen- 
tial that  the  units  hang  pendant. 

Where  the  ceiling  is  low,  as  in  some  basement 
alleys,  it  is  a  good  plan  to  conceal  the  units  back  of 
false  beams.  When  this  is  done  the  type  of  reflector 
can  be  varied,  using  a  steel  or  glass,  focusing  or  con- 
centrating type  mounted  on  an  angle  receptacle,  block- 
ing the  receptacle  to  point  towards  the  pins,  or  down 
the  length  of  alley,  at  approximately  thirty  degrees. 
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Fig.    1.     Typical    lUustration    of   BowUng   Alley    Lighting. 


It  is  the  object  of  this  article  to  show  what  may 
be  considered  the  best  of  systems  for  the  illumination 
of  bowling  alleys,  a  system  designed  along  scientific 
lines.    The  results  are  as  follows : 

1.  The  eye  of  the  bowler  is  protected  from  glare. 

2.  The  illumination  down  the  alley  is  evenly  bal- 
anced. 

3.  The  pins  stand  out  charply  at  end  of  alley 
owing  to  a  good  strong  intensity  of  light  projected 
upon  them  at  this  point. 

The  length  of  the  standard  bowling  alley  is  sixty- 
three  feet,  measured  from  the  foul  line  to  the  end  of 
alley.  This  does  not  include  the  runway.  ()ver 
this  length  should  be  spaced  nine  outlets.  (See  illus- 
tration. Fig.  1).  The  first  (No.  1)  being  placed  over 
the  foul  line.  Outlets  Nos.  1  to  8  should  be  spaced 
seven  feet  six  inches  apart,  and  all  eight  should  be 
hung  seven  feet  six  inches  above  the  alley.  The  spac- 
ing between  Nos.  8  and  9  should  be  five  feet  six  inches 
and  No.  9  mounted  five  feet  above  the  alley,  which 
will  give  a  stronger  light  on  the  pins  than  over  the 
balance  of  the  alley. 

The  lamps  are  40-watt  clear  Mazda  or  Tungsten, 
standard  base,  used  with  a  thirty  degree  angle  steel 
reflector  (Holophane  D'Olier  No.  51).  This  combi- 
nation of  lamp  and  reflector  will  .give  an  average  in- 
tensity of  illumination  of  1.5  foot  candles  the  length 
of  the  alley,  and  of  4.0  foot  candles  over  the  pins. 

The  light  sources  should  hang  pendant. 

When  two  alleys  are  placed  side  by  side,  a  single 
row  of  eight  lights  may  be  placed  mid-way  between 


A  concealed  system  of  this  kind  has  a  much  better 
appearance  than  one  where  drop  cords  or  fixtures  are 
used. 

Note: — Should  long  base  40-watt  lamps  be  used, 
No.  54  Holophane  D'Olier  Steel  Reflector  should  be 
used  in  place  of  No.  51 


MODEL  CONTRACT  FORMS   FOR  ORNAMEN- 
TAL STREET  LIGHTING  AGREEMENTS. 

The  paper  of  L.  S.  Twomey  delivered  before  the 
San  Francisco  branch  of  the  A.  L  E.  E.  on  June  23d, 
relative  to  methods  of  calculating  illumination  has  de- 
\'eloped  much  thoughtful  discussion  among  the  read- 
ers of  the  Journal.  One  point  which  came  up  for  dis- 
cussion was  the  question  of  contracts  given  bj-  a  cor- 
])oration  to  light  certain  streets  in  return  for  franchise 
privileges. 

A  valuable  feature  of  the  report  of  the  Committee 
on  Ornamental  Street  Lighting,  which  was  delivered 
before  the  recent  N.  E.  L.  A.  Convention  in  New 
York,  was  the  set  of  model  contract  forms  submitted, 
as  embodying  the  best  elements  of  the  various  agree- 
ments in  force  between  central  station,  municipality 
and  property  owner  in  the  different  cities  where  the 
decorative  lamp  post  has  been  successfully  introduced. 
.Several  examples  are  of  record  of  the  danger  which 
lies  in  insecure  agreements  that  permit  the  neglect 
or  abandonment  of  portions  of  the  installation,  where 
one  of  the  original  merchants  moves  away  and  the 
new  tenant  refuses  to  assume  his  obligation.      Like- 
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wise,  the  adequate  profit  to  the  central  station  must 
be  safeguarded  and  the  uniform  effectiveness  of  the 
installation  maintained.  Therefore,  much  depends  on 
the  form  of  contract  on  which  the  agreement  is  based. 
The  committee  has  offered  this  set  of  forms  as  a 
guide  to  companies  who  are  fostering  the  ornamental 
street  lighting  idea  and  formulating  their  plans  for  its 
establishment. 

I. 

Agreement  Between  Company  and  Merchants'  Association  Cov- 
ering the  Installation  and  Maintenance  of  Ornamental 
Post   Lighting  System. 

This   agreement  entered   Into   this,   the    day  of 

19 by  and  between  the 

Company,  party  of  the  first  part,  and  the  Merchants'  Associa- 
tion  of  the  City  of   ,   party  of  the  second 

part,  to  wit: 

First;  Party  of  the  first  part  hereby  agrees  to  furnish  all 
labor    and    material     necessary    for    installing    an     Ornamental 

Street  Lighting  System  on   Street,  between 

Street    and    Street,   a   distance   of    feet 

for  party  of  the  second  part.  Said  Ornamental  Lighting  Sys- 
tem, consisting  of  ornamental  posts  similar  to  drawings  here- 
with attached,  and  placed  as  shown  in  map  herewith  attached. 
Wires  for  lighting  said  posts  will  be  laid  underground  in  con- 
duit,   in    approved    manner,    and    switches    for    turning    system 

on    and    off    will    be    placed System    will    be 

complete  from  the  mains  of  party  of  the  first  part  to  and 
including  the  last  pole  and  will  consist  of  conduits,  wires, 
switches,     posts,     globes,     lamps    and    al     necessary    appliances. 

Posts   when   set   will    be   painted   wnth    one   coat   of    

color    graphite    paint. 

Second:      Party    of    the    first    part    will,    during    the    term    of 

year   from  the  time  lights  are  turned  on 

the    system,    furnish    the    necessary    current    for    lighting    said 

system    from    each    night,    will    turn    system    on    and 

off  nightly,  will  renew  broken  globes  and  lamps,  will  clean 
globes  on  the  first  and  fifteenth  of  each  month,  and  will  paint 
each  post  with color  paint  once  each  year. 

Third:  For  the  work  specified  in  Section  One,  party  of  the 
second   part   agrees   to   pay   party   of   the   first   part   the   sum   of 

Dollars  ($ )   within  one  week  from   the 

time   lights   are   turned   on    the   system. 

Fourth:  For  the  service  mentioned  In  Section  Two,  party 
of  the  second  part  agrees  to  pay  party  of  the  first  part,  on 
or    before    the    tenth    of   each    month    foUo^ving   service,    during 

the   term   of   this   agreement,    the   sum    of    Dollars 

($ ). 

Sixth:  In  the  case  of  outages  on  the  system,  party  of  the 
first  part  agrees  to  rebate  party  of  the  second  part,  monthly,  for 

outages  of  the  previous  month  at  the  rate  of    cents 

per  outage,  per  post  per  night. 

Signed   and   sealed   In   duplicate,   this   the    day 

of    19 


II. 

Agreement  Between  Property  Owners  and  Tenants  Covering  In- 
stallation   of   Ornamental    Post    System. 

We,    the    undersigned    property     o"wners     and     tenants     on 

Street,  between   Street  .md 

Street,  agree  to  pay  to   

the  amounts  herewith  placed  opposite  our  signatures,  said 
amounts  being  the  amount  of  our  frontage  figured  at  the  rate 
of    per   foot. 

This  payment  is  made  to  cover  the  cost  of  installation  of 
a  system  of  ornamental  lighting  on  said  street,  specifications 
of  said  system  being  herewith  attached  and  forming  a  part 
of  this  agreement. 

It  Is  understood  that  this  agreement  is  not  binding  on  the 
company  unless  all   property   owners  and  tenants  on  said  street 

agree  to  pay  for  their  frontage  at  the  rate  of   per 

front  foot,  and  that  It  is  not  binding  on  the  owners  and  ten- 
ants unless  the  City  of agrees  to  pay  for  the  light- 
ing and  maintenance  of  sah!  ornamental  system,  and  the  Com- 
pany installs  said  system. 

All  payments  are  due  witliin  one  week  from  time  lights  are 
turned  on.  and  payable  at  the  office  of Company. 


III. 

Contract  Between  Company  and  City  Covering  Maintaining  Sys- 
tem of  Ornamental  Post  Lighting  installed  by  Property 
Owners  and  Tenants  State  of   : 

County: 

This  contract  made  and  entered  into  this,  the   day 

of   19 by  and  between   the    

Company,    a    corporation    under    the    laws    of    with 

its  principal  office  in  the  city  of said  State  of 

,   its    successors   and    assigns,   party   of   the   first 

part,  and  the  City  of   a  Municipal  corporation 

of  said  State  and   County,  party   of  the  second  part: 

Witnesseth  Whereas,  there  has  been  Installed  In  the  City 
of  a  system  of  ornamental  street  lighting  extend- 
ing  along    Street,    between    Street 

and    Street,   consisting   of    (         ) 

ornamental  columns  with    (  )   watt 

Mazda  lamps  on   each   column; 

And,    Whereas,    there    Is    about    to    be    Installed    a    similar 

system   of  ornamental  street   lighting  extending  along    

.street  from  Street  to  Street,  con- 
sisting of   (          )   columns  with 

(  )  watt  Mazda  lamps  on  each  column: 

And,  W^hereas,  the  said  columns  and  equipment  of  the  same 
were  and  are  to  be  erected  under  various  contracts  with  prop- 
erty   owners    and    others,    whereby    the    said    columns    equipped 

were  to  be  and  become  the  property  of  the  City  of 

and  to  be  taken  over  into  its  contract  as  part  of  its  public 
lighting  system. 

And,  Whereas,  the  City  of desires  to  provide 

for  the  maintenance  and  operation  of  the  said  system  of  or- 
namental street   lighting  by  the  party   of  the   first  part. 

Now,  Therefore.  In  consideration  of  the  premises  and  the 
mutual  covenants  and  agreements  herein  contained,  it  Is  con- 
tracted by  and  between  the  parties  hereto  as  follows,  to  wit: 

Tlie  party  of  the  first  part  shall,  during  the  continuance 
of  this  contract,  maintain  and  operate  the  said  system  of  or- 
namental street  lighting  heretofore  installed  and  hereafter  to 
be  installed  as  herein  above  set  forth,  shall  renew  the  Mazda 
lamps  from  time  to  time  as  necessary,  renew  the  broken 
globes  and  keep  the  posts  painted  and  keep  the  globes  and 
poles  cleaned,  and  shall  furnish  the  current  for  lighting  and 
operating  the  said  lamps  and  turn  on   the  lamps  and  turn  tliem 

off  from  time  to  time,  the  said  lights  to  burn  from   

until     on    each    night    in    the    year.      All    the    lamp 

globes  shall  be  washed  by  the  party  of  the  first  part  on  or 
about  the  first  and  fifteenth  of  each  month  during  the  contin- 
uance of  this  contract,  it  being  the  purpose  that  the  said 
globes  shall  be  washed  twice  each  month,  and  they  shall  be 
subject  to  the  inspection  of  the  City  Electrician. 

The  party  of  the  first  part  agrees  that  all  wires  and  cables 
supplying  current  to  these  lights  shall  be  kept  by  it  free  from 
grounds  and  shall  be  maintained  by  it  in   first  class  condition. 

The  term  of  the  contract  shall  commence  from   

19 as   to   the   lights  already   installed,   and   as   to   the   lights 

not  heretofore  installed,  it  shall  begin  as  to  each  post  from 
the    date    when    the    lamps    on    the    said    post    are    first    lighted, 

and  shall  continue  until   19 and  from  year  to 

year  thereafter,   subject,   however,   to   the   right  of  either  party 

hereto    to    terminate    this    contract    at    any    time    after 

19 by  giving  the  other  party  writtnn  notice  at  least 

months  prior  to  the  time  fixed  in  such  notice  tor  the  termina- 
tion  of   this   contract. 

The   City   of    shall   pay   the    

Company  for  maintaining  and  lighting  the  said  lamps  as  here- 
inbefore provided  at  the  rate  of   ($ ) 

Dollars  per  year  for  each  post  or  column,  sa:  ^  sum  to  be  paid 

by    the   City   of    in    monthly    installments 

on    or   before    the    day   of   each    month,    during   the 

term  of  this  contract,  for  the  lamps  in  use  during  the  pre- 
leding  month. 

That  for  such  time  as  any  of  the  lights  are  out.  there  Is  to 
lie  deducted  from  -the  price  to  be  paid  for  such  light  a  pro- 
portionate part  of  the  contract  price  for  the  time  such  light 
or  lights  are   out. 

In    Testimony    Whereof,    the    Company 

lias  caused  this  contract  to  be  signed  in  Its  name  and  behalf 
and    its    corporate    seal    to    be    affixed    hereto    by    its    President 

and  Secretary,  and  the  City  of   has  caused 

the  same  to  be  signed  on  its  behalf  and  its  corporate  seal  to 
be  hereto  affixed  by   its  Mayor,   hereunto  duly  authorized. 

Executed  in  duplicate  on  the  day  and  year  above  written 
as  the  date  thereof. 


by. 


Company. 
President 


Name. 


Owner  or  Tenant. 


Frontage 


Amount. 


Secretary 


City   of. 
by... 


Mayor 
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Thf  entire  West  has  fairly  vibrated  during-  the 
past  week  with  enthusiasm  over  the  selection  of  the 
Transportation  official  site  for  the  Panaiiia-Facific 
Facilities  K.xposition  to  be  held  at  San  Fran- 

Panama-Pacific  cisco  in  1915.  Petty  jealousies  and 
Exposition  friction  of  all  sorts  have  been  en- 

lircly  i"or,i,^otten  in  the  hearty,  public-spirited  endorse- 
ment  received   from   all   quarters. 

The  big  exposition  is  held  primarily  to  commem- 
orate the  greatest  engineering  feat  of  history.  The 
site  as  selected  emphasizes  the  two  points  that  above 
all  others  should  be  most  strongly  dwelt  upon  ;  namely, 
the  Panama  Canal  as  a  maritime  trium])h  and  the  Canal 
as  an  engineering  feat.  The  site  includes  a  boulevard 
over  four  miles  in  length  along  the  famous  Golden 
Gate  entrance  where  the  commerce  and  navies  of  the 
world  can  boast  their  supremacy  in  full  review  before 
the  exposition  grounds.  Secondly,  the  site  selected  in- 
cludes within  its  confines  the  very  heart  of  the  once 
burnt  district  of  the  great  city.  This  very  district  will, 
in  itself,  in  1915  present  to  the  world  the  greatest  ex- 
hibit of  all,  namely,  the  product  and  faith  of  a  brase 
pco])le,  ground  to  the  earth  but  resurrected  in  two 
hundred  million  dollar  splendor  to  greet  the  nations  of 
t!ie  earth. 

I'-ven  this  early  there  begins  to  loom  up  ff)r  consid- 
eration the  problcin  which  will  bear  the  most  careful 
consideration.  The  question  of  transportation,  sys- 
tematic in  make-up  and  absolutely  void  of  confusion 
for  those  who  will  be  strangers  at  the  fair,  is  of  utmost 
im])ortancc.  The  choice  of  the  site  for  the  fair  has 
done  much  to  meet  these  conditions.  The  grounds  will 
be  accessible  froifi  many  points  and  the  approach  by 
boat  at  Harbor  View  will  mean  much  to  alleviate  con- 
ditions incident  to  the  heavy  flux  of  people  from  Oak- 
land, r.erkeley,  Alameda  and  Marin  County. 

It  is  more  the  question  of  proper  terminal  equij)- 
ment  at  the  grounds  itself  wdiich  will  need  thoughtful 
planning.  No  more  pitiful  sight  can  be  imagined  than 
a  mass  of  helpless  people  crowding  and  jostling  to- 
gether, struggling  and  fighting  to  get  on  cars  and  abso- 
lutely ignorant  of  which  particular  car  to  take. 

The  human  race,  representing  the  highest  type 
of  the  vertebrate  animal,  never  appears  more  devoid 
of  sense,  judgment  and  reason  than  when  in  a  crowd 
that  is  trying  to  get  somewhere  and  nobody  knows 
particularly  where.  On  such  occasions  the  more  we 
are  handled  like  our  cousins,  the  cow,  the  steer,  and 
the  sheep,  the  better.  Experiences  of  the  past  have 
demonstrated  that  the  more  nearly  the  corrals  can  be 
constructed  to  resemble  the  cattle-shipping  approaches 
of  the  great  packing  houses,  the  better.  To  prevent 
the  wild  mob  from  running  down  the  tracks,  thus 
entering  within  the  dangerous  enclosures,  even  the 
cattle  pit-falls  and  water  tanks  have  been  found  most 
expedient  in  the  past.  After  the  completion  of  the 
work  according  to  this  design  the  corrals  are  made 
graceful  and  attractive  in  finish,  kept  clean  and  sani- 
tary at  all  times  and  embellished  with  minute  explana- 
tory signs.  With  this  worked  out  to  the  highest  de- 
gree, those  having  charge  of  the  transportation  facili- 
ties will  present  to  the  world  during  1915  another  tri- 
umph of  engineering  sagacity. 
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The  annual  report  of  the  Commissioner  of  Patent; 
lor  the  year  1910  has  recently  appeared  in  press.    Else- 
where  in    these   colimms    will     he 
Patent  found   a   summarized    statement. 

Reports  Two  points  are  of  much  interest 

in  this  compilation.  The  first  is 
that,  with  the  exception  of  California  which  appears 
third  in  the  list,  by  all  odds  more  patent  fiends  are 
found  in  the  New  England  States,  per  capita,  than  any- 
where else  in  the  Union,  and  on  the  other  hand  the 
fewest  in  the  Southern  States  and  foreign  possessions. 
Careful  investigation  explains  this  condition,  not  so 
much  due  to  geographical  conditions  as  to  location  of 
manufacturing  centers  where  thousands  of  intricate 
mechanisms  are  manufactured  and  used.  This  goes 
to  prove  the  old' adage  that  "'necessity  is  the  mother 
of  invention."  In  the  South  where  farming  is  largely 
involved  comparatively  few  inventions  are  necessar>'. 
Moreover  these  few,  such  for  instance  as  the  invention 
of  the  cotton  gin,  make  necessary  when  they  take  place 
a  reorganization  of  the  farming  industry. 

As  to  why  California  should  appear  so  near  the 
top  of  the  list  is  hard  to  explain,  unless  it  is  that  the 
delightful  and  healthful  scenery  and  surroundings  on 
the  Pacific  Coast  are  conducive  to  the  development  of 
the  particular  philosophical  turn  of  mind  which  leads 
to  invention. 

Another  item  of  interest  in  the  rejjort  is  that  al- 
though the  amount  of  money  received  during  the  past 
year  was  the  greatest  in  the  history  of  the  patent  de- 
partment, yet  a  surplus  of  only  $19,824.75  appears  to 
its  credit,  the  same  being  the  smallest  surplus,  with 
but  one  exception,  for  over  thirty-five  years.  In  look- 
ing into  the  details  of  the  commissioners  report  it  is 
found  that  various  salaries  in  the  department  have 
been  increased,  as  no  increase  had  taken  place  for  over 
half  a  century.  This  increase  in  salaries  has  resulted 
in  the  department's  being  able  to  retain  their  expert 
men  and  recall  others  who  had  left  the  ser^Mce  for 
more  lucrative  places  during  the  past  years.  This  item 
of  salaries  alone  makes  a  difference  of  fifty  thousand 
dollars  in  expenditure.  We  cannot  help  but  feel  that 
the  increase  in  salaries  to  the  deserving  men  in  the  de- 
partment, has  been  wise  and  will  bear  fruitful  results 
in  future  service  for  the  government. 


College 

Engineering 

Thesis 


The  advance  in  engineering  methods  has  been  so 
great  that  it  has  been  necessary  to  modify  continually 
the  course  of  studies  prepara'cry 
to  the  granting  of  an  engineering 
degree  in  the  great  technical 
schools.  In  order  to  adapt  the 
course  of  study  to  the  best  needs  of  the  future  engi- 
neer it  is  necessary  to  note  the  progress  of  students 
after  their  graduation  from  college.  To  the  carrful 
observ'er  one  of  the  most  striking  features  is  found  in 
the  fact  that  after  graduation  so  many  of  those  prepar- 
ing for  the  electrical  engineering  profession  find  their 
life  work  in  mining  or  civil  engineering,  and  those  tak- 
ing courses  in  civil  and  mining  engineering  make  a 
marked  success  in,  let  us  say.  electrical  or  chemical  en- 
gineering.    The  interesting  feature  of  it   is  that   the 


young  student  has  been  trained  in  a  special  techni- 
calized  subject,  yet  by  acquired  training  and  concen- 
trated application  he  is  enabled  after  graduation  to 
master  single-handed  the  matter  relating  to  a  kindred 
but  hitherto  untouched  subject,  so  far  as  his  previous 
personal  knowledge  is  concerned. 

These  examples  which  are  constantly  being 
brought  to  our  attention  furnish  much  food  for  serious 
reflection  to  those  interested  in  seeing  the  young  engi- 
neer acquire  the  proper  foundation  work  at  college. 
After  long  observation  and  serious  thought  two  features 
of  the  necessar\-  college  curriculum  to  be  undertaken 
by  the  engineer  in  embryo  stand  out  most  prominently. 
One  is.  that  above  all  things  the  fundamentals  of  chem- 
istry, English,  physics  and  mathematics  should  be  so 
hammered  into  those  planning  a  future  engineering 
career,  that  if  at  any  time  through  life  thej^  should 
be  awakened  from  a  sound  sleep  they  could  with  ease 
repeat  and  apply  these  fundamentals.  The  use  of 
logarithms,  the  elementary  applications  of  trigonome- 
try, and  the  fundamentals  of  the  mechanics  of  physics, 
such  as  Newton's  Laws  of  Motion,  should  be  mere  by- 
words. The  illustration  found  upon  the  blackboard 
some  years  ago  at  the  L'niversity  of  Montana  is  not  so 
foreign  to  the  case  after  all.  The  professor  had  con- 
stantly warned  his  students  that  above  all  things  in 
the  course  of  the  mechanics  of  physics  the}-  should  get 
Newton's  Laws  of  Motion  down  pat.  The  next  day 
appeared  upon  the  blackboard  an  illustration  of  an 
Irishman  with  mouth  wide  open,  one  cannon  ball  just 
entering  and  several  following  at  high  velocity,  with 
the  title  below  "Get  'em  down  Pat."  The  only  modi- 
fication we  suggest  is  that  the  Irish  student  should  not 
be  alone  in  masticating  these  fundamentals. 

The  other  point  in  the  engineering  course  is  the 
thorough  mastery  of  some  one  particular  piece  of  ex- 
perimental work  performed  with  the  utmost  detail  and 
accuracy.  The  word  "thesis"  is  usually  applied  to  this 
work  but  is  not  strictly  accurate,  for  there  is  hidden 
in  the  word  something  which  means  that  the  work  un- 
dertaken should  of  necessity  be  something  not  hitherto 
known  or  understood.  The  main  point,  however,  so  far 
as  its  value  to  the  young  engineer  is  concerned  is  that 
his  experimental  work  should  involve  original  think- 
ing for  him  and  should  be  a  model  of  painstaking 
accuracy  in  every  detail. 

Examples  of  an  excellent  type  of  thesis  have  ap- 
peared in  the  two  previous  issues  of  the  Journal  and 
another  example  appears  in  this  issue.  These  theses 
were  undertaken  by  certain  students  in  the  mechanical 
and  electrical  engineering  departments  of  the  Univer- 
sitv  of  California.  In  the  issue  of  July  22d  appeared 
a  new  method  of  measuring  velocities  in  small  pipes. 
Papers  for  the  patenting  of  this  process  are  already 
filed.  In  the  issue  of  July  29th  some  new  experimental 
data  on  wind  velocities  of  small  wires  seem  to  indi- 
cate a  new  law  hitherto  unproven.  while  in  this  issue 
appears  a  series  of  practical  tests  on  cost  of  irrigation 
bv  means  of  pumps  electrically  driven.  Such  work  as 
this  means  the  consumption  of  much  mental  tissue  on 
the  part  of  the  student  in  planning  his  work  and  at  the 
same  time  prepares  him  to  fight  life's  battles  with 
every  weapon  at  his  command. 
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PERSONALS. 

Nathaniel  Ellery,  State  Engineer  of  California,  was  a 
San   Francisco  visitor  during  the  past  week. 

John  Coffee  Hayes,  general  manager  of  the  Ml.  Wliitney 
Power  Company,  of  Visalla,  is  again  at  San  Francisco. 

R.  Leo  Van  der  Naillen,  superintendent  of  the  Oro 
Water,  Light  &  Power  Company,  with  headquarters  at  Oro- 
ville,  was  at  San   Francisco  recently. 

S.  K.  Colby,  vice-president  of  Pierson,  Roeding  &  Co., 
has  been  spending  his  vacation  at  the  Bohemian  Grove,  on 
the   Rusisan   River,  in   Sonoma  County. 

E.  G.  Alexander,  purchasing  agent  of  the  California 
Electrical  Construction  Company,  has  returned  to  the  San 
Fi-anclsco  house  after  spending  a  vacation  at  Visalia. 

Colonel  Fi-ank  H.  Ray  of  New  York,  who  is  extending  the 
hydroelectric  system  of  the  Rogue  River  Light  and  Power 
Company  in  Oregon,  recently  spent  several  days  at  San  Fran- 
cisco on  business. 

Sidney  Sprout  returned  to  his  San  Francisco  office  dur- 
ing the  past  week,  from  a  trip  to  Dorris,  Cal.,  where  S[)rout  & 
Sprout  nave  been  retained  as  engineers  for  the  installation 
of  a  municipal  water  system. 

J.  R.  Wilson,  sales  manager  of  the  Crocker-Wheeler 
Company,  has  returned  to  the  factory  at  Ampere,  N.  J.,  after 
visiting  the  San  Francisco  agency  while  on  a  Pacific  Coast 
tour  in  the  interests  of  the  company. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  returned  last  Monday  from  an  inspection  tour, 
covering  the  Coleman  station,  the  North  Battle  Creek  dam. 
and  the  electric  pig-iron  plant  at  Heroult. 

W.  E.  Barrett,  chief  gas  engineer  of  J.  G.  White  &  Co.  of 
New  York,  who  recently  arrived  In  California  from  Vancou- 
ver, B.  C,  spent  the  past  week  in  consulting  with  H.  A.  Lard- 
ner,  manager  of  the  company's  San  Francisco  office. 

T.  P.  Strickland,  chief  assistant  electrical  engineer  of  the 
New  South  Wales  Government  Railways,  with  headquarters 
at  Sydney,  Australia,  left  for  the  East  during  the  past  week, 
after  inspecting  a  number  of  the  electric  power  plants  in  the 
vicinity    of    San    Francisco. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric 
Company,  and  C.  C.  Hillis,  general  manager  of  the  Electric  Ap- 
pliance Company,  of  San  Francisco,  will  soon  leave  for  the  East 
as  the  delegates  to  the  forthcoming  annual  convention  of  the 
National  Electrical  Jobbers'  Association  at  Saratoga. 

P.  H.  Coolidge,  of  the  Pacific  Telephone  &  Telegraph 
Company,  has  been  transferred  from  the  position  of  assist- 
ant general  manager  to  that  of  general  commercial  superin- 
tendent and  will  remain  at  San  Francisco.  George  B.  Bush 
has  been  transferred  from  general  commercial  superinten- 
dent to  assistant  general  manager,  exchanging  places  with 
the   former   official. 

Leo  D.  Haas,  formerly  connected  with  the  lamp  sales 
department  of  the  Caliiornia  Electrical  Construction  Com- 
pany at  San  Francisco,  has  taken  a  position  in  the  commer- 
cial department  of  the  Great  Western  Power  Company, 
under  J.  H.  Homung.  He  Is  now  working  successfully  a.i 
San  Jose,  which  city  the  Great  Western  Is  preparing  to  in- 
vnde  with  its  electric  transmission  lines. 

H.  D.  H.  Connick,  who  was  recently  appointed  director 
of  works  of  the  Panama-Pacific  International  Exposition,  made 


an  excellent  record  in  the  city  engineer's  office  at  San  Fran- 
cisco in  charge  of  the  new  sewer  system.  Under  his  super- 
vision, the  first  survey  stake  was  placed  during  the  past  week 
in  connection  with  the  preliminary  work  of  laying  out  the 
exposition  grounds  at  Golden  Gate  Park. 

F.  W.  Gay,  of  J.  G.  White  &  Co.'s  Pacific  Coast  branch 
office,  spent  the  past  week  In  Southern  California,  looking 
over  the  electric  power  plant  recently  installed  by  his  com- 
pany, with  a  party  of  engineers.  Among  those  who  made  an 
inspection  of  the  Pacific  Light  and  Power  Company's  large 
steam  turbine  generating  plant  at  Redondo  Beach  were  F.  H. 
Varney  and  J.  H.  Wise,  of  the  Pacific  Gas  and  Electric  Com- 
pany. 


ELECTRICAL    CONTRACTORS'    ASSOCIATION     NEWS. 

C.  E.  Schneider,  of  the  Electric  Supply  Company  of  Sacra- 
mento, was  In  town  during  the  week. 

Q.  R.  Boynton,  of  the  Central  Electric  Company  of  Los 
Angeles  and  San  Francisco,  has  just  returned  from  a  month's 
stay  in  the  South. 

A.  E.  Brooke  Ridley  has  just  returned  from  a  three  weeks' 
fishing  trip  at  Catalina  Island,  where  he  went  to  take  in  the 
Contractors'  Convention. 


In  his  tallv  before  the  electrical  contractors  at  Catalina 
Island  recently,  H.  V.  Carter,  president  of  the  Pacific  States 
Electric  Company,  used  as  a  text  the  words  of  Judge  E.  H. 
Gary,  chairman  of  the  United  States  Steel  Corporation,  on  the 
subject  of  "Co-operation." 

"There  should  be  established  and  continuously  main- 
tained," Judge  Gary  said,  "a  business  friendship  which  com- 
pels one  to  feel  the  same  concern  for  his  neighbor  that  he  has 
for  himself.  It  is  no  less  than  the  Golden  Rule  applied  to 
business.  Is  it  possible?  Would  it  be  certain  to  pay?  It 
sometimes  and  too  often  happens  that  unfair  action  has  been 
taken  by  those  who  have  been  given  confidence  by  others, 
but  this  fact  should  dishearten  no  one. 

"For  example,  take  any  two  men  in  this  room  engaged  in 
competitive  business,  but  who  are  sufficiently  acquainted  to 
have  the  entire  confidence  of  each  other.  Is  there  any  doubt 
that  in  the  daily  conduct  of  their  affairs  neither  would  be 
disposed  to  do  anything  unneighborly  or  unreasonable  toward 
the  other;  or  that  the  acquaintance  would  bring  to  both  better 
results  than  could  be  realized  if  they  were  unfriendly  or 
engaged  in  bitter  and  destructive  competition?" 

The  manner  In  which  Mr.  Carter  handled  the  subject  was 
excellent,  and  showed  that  in  attaining  his  present  high 
position  that  Mr.  Carter  was  very  familiar  with  all  the 
branches  of  the  business. 


Secretary  Hanbridge  sends  the  following  message  to  the 
California  Electrical  Contractors: 

The  Panama  Exposition  fair  site  has  at  last  been  decided, 
and  now  the  question  is  being  asked  by  every  Californlan, 
What  will  the  next  few  years  bring? 

Let  us  electrical  people  answer  it  by  saying  and  resolving 
that  we  are  going  to  bring  every  possible  electrical  man  and 
his  family  to  California  in  1915,  thus  doing  our  mite  towards 
helping  this  great  work  along. 

The  electrical  business  will  receive  a  great  many  of  the 
benefits  derived  from  this  great  undertaking  and  let  us  show 
our  electrical  brethren  that  we  are  a  unit. 

There  will  be  a  great  many  conventions  held  in  our  cities 
during  the  fair  and  there  never  was  a  better  reason  why 
every  branch  of  the  business  should  he  working  together. 
There  Is  a  large  family  of  us,  and  that  Is  all  the  more  reason 
why  we  should  all  gather  under  one  roof.    We  have  our  engi- 
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neers,  who  must  lay  out  the  work,  then  our  manufacturing 
companies,  to  whom  we  must  look  lo  make  the  apparatus: 
the  jobbers,  who  must  supply  the  material;  the  central  station 
men,  who  must  furnish  the  current;  our  telephone  and  tele- 
graph men,  who  must  furnish  communication  with  all  the 
world;  our  contractors,  who  must  Install  the  apparatus;  our 
electrical  journals,  whose  men  must  give  the  world  the  news, 
and  last,  but  not  least,  our  Sons  of  Jove,  who  furnish  the  good 
fellowship  and  play  that  Is  necessary  for  our  hardy  workers 
to  recuperate  so  that  they  can  conquer  other  worlds. 

Oh  you  Panama-Pacific  Exposition,  what  would  you  do 
without  us! ! 

So.  fellows,  from  the  viewpoint  of  the  writer  this  is  our 
share  of  the  work,  so  lest  we  forget — 

All    together   all    the   time   for   everything   electrical. 


FOREIGN    NOTES. 

KUALA  LUMPUR,  MALAY  STATES.— The  total  cost 
of  the  electric  lighting  of  Kuala  Lumpur,  capital  of  the  Fed- 
erated Malay  States,  is  now  placed  at  $1,075,656,  and  mainte- 
nance cost  $75,595  in  191U.  The  receipts  amounted  to  $96,700, 
a  profit  of  $21,165,  or  19.7  per  cent,  which  is  an  improvement 
on  the  year  previous. 

SAN  GERONIMO,  MEX.— A  public  service  electric  com- 
pany is  now  installing  apparatus  to  bring  electric  current 
from  San  Geronimo  to  this  town.  Heretofore  no  electric 
current  has  been  available  to  the  public,  the  only  plant 
being  the  plant  of  the  Tehauntepec  National  Railway,  and 
this  company  used  the  power  in  connection  with  the  ter- 
minal and  dock  facilities. 

CALCUTTA,  INDIA. — The  military  authorities  of  the 
Government  of  India  have  a  plan  of  wireless  telegraphy  to 
knit  together  the  various  units  of  the  army  in  India.  Details 
are  lacking,  but  four  stations  have  been  completed  and  the 
wireless  apparatus  is  to  be  installed  by  the  Marconi  com- 
pany. This  is  the  first  appearance  of  the  company  in  India, 
the  system  at  present  in  use  for  commercial  and  general 
purposes  being  the  Lodge-Muirhead  system.  The  scheme 
is  exclusively  for  military  use  and  it  is  understood  that  event- 
ually every  military  station  in  India  will  have  its  wireless 
apparatus  in  charge  of  trained  army  officers. 

BANGKOK,  SIAM.— The  Siam  Electricity  Co.,  (Ltdi., 
which  owns  the  only  large  electric  light  plant  in  Bangkok, 
also  the  tram  car  lines,  paid  the  usual  dividend  of  12  per 
ctnt  and  a  bonus  of  $2.22  per  share  of  $50,  on  25,000  shares. 
It  is  said  that  the  Siamese  Government  has  decided  to  in- 
stall its  Qwn  electric  power  plant  for  the  water-suppl.v 
system,  and  also  intends  to  provide  electricity  for  light- 
ing the  palaces,  parks,  and  districts  adjacent  to  the  pump- 
ing station.  The  electrical  company  now  supplies  the  cur- 
rent for  this  lighting  and  if  the  Government  should  take 
over  this  work  the  company  will  sustain  considerable  los.s 
fo  revenue. 


TRADE   NOTES. 

The  Bunker  Hill  Mining  Company  at  Amador  City  re- 
cently placed  in  operation  a  new  300-h.p.  Westinghouse  elec- 
tric-hoist motor  It  operates  a  2500-foot  shaft  with  rope- 
drive  connection. 

The  Hughes  Electric  Company  o°  Glendive,  Mont.,  has 
contracted  with  the  Kellogg  Switchboard  and  Supply  Com- 
pany of  Chicago  for  a  complete  new  central  station  and  sub- 
scribers' stations.  This  system  connects  with  the  long-distance 
lines  of  the  Eastern  Telephone  Company. 

The  Kellogg  Switchboard  and  Supply  Company  has  closed 
a  contract  with  the  Mount  Hood  Railway  and  Power  Company 
of  Portland,  Ore.,  for  a  telephone  system  for  their  twenty-nine- 


mile  electric  railway  line  extending  to  Bull  Run.  Dispatchers 
and  way  station  equipment,  and  Gill  selectors  are  called  for 
by  the  specifications.  Gordon  Kribs  is  the  chief  engineer. 
The  first  section  of  the  road  will  soon  be  ready  tor  operation. 

The  Western  Electric  Company  recently  sold  to  the 
United  States  Government  a  complete  central  battery  ex- 
change equipment  to  be  installed  at  West  Point,  New  York. 
This  equipment  consists  of  a  multiple  switchboard  with  a 
capacity  of  3000  common  battery  lines,  together  with  frames, 
racks,  a  complete  power  plant  and  25,000  feet  of  paper  insu- 
lated, lead  covered  underground  cable.  In  addition  to  this, 
the  contract  calls  for  all  the  necessary  telephone  sets,  pro- 
tectors, outside  distributing  wire  and  the  installing  and  con- 
nection of  the  underground  cable. 

The  General  Electric  Company  has  been  awarded  a  con- 
tract for  a  novel  electrical  installation  for  the  United  States 
collier  Jupiter,  now  under  construction  at  the  Navy  Yard, 
Mare  Island,  Cal.  A  5450  kw.  Curtis  steam  turbine  generating 
set  will  supply  three-phase  current,  to  operate  two  slow-speed 
induction  motors,  each  direct  connected  to  one  of  the  twin- 
screw  propeller  shafts.  The  nearest  approach  to  this  instal- 
lation now  in  use  in  this  country  is  in  one  of  the  Chicago 
fire  boats  with  capacity  of  only  700  h.p.  The  new  contract 
calls  for  one  horizontal,  6-stage  Curtis  turbine,  direct  con- 
nected to  an  A.  T.  B.  2,  5450  kw.,  1990  r.p.m.,  2300  v.  gener- 
ator. Also,  two  I.  36,  2750  h.p.,  110  r.p.m.,  Form  M.,  2300  v., 
variable-speed  induction  motors  with  water-cooled  resistances. 
Also   the  necessary  switchboards. 

The  Wagner  Electric  Mfg.  Company  of  St.  Louis  has 
consummated  arrangements  with  the  Mine  &  Smelter  Sup- 
ply Company  by  which  the  latter  concern  will  act  as  repre- 
sentative for  the  Wagner  Company  in  the  territory  tributary 
to  Denver,  Salt  Lake  City,  El  Paso  and  Mexico  City,  Mexico. 
The  Mine  &  Smelter  Supply  Company  is  the  largest  mining 
machinery  house  in  the  country.  They,  however,  do  not 
confine  themselves  to  machinery  and  supplies  required  in 
the  mining  and  smelting  industry  but  also  handle  all  classes 
of  machinery  in  the  districts  covered  by  their  stores  and 
warehouses  above  enumerated.  Mr.  O.  H.  Davidson,  hereto- 
fore the  Wagner  representative  at  Denver,  becomes  head 
of  the  electrical  department  of  the  Denver  house  of  the 
Mine  &  Smelter  Supply  Company.  In  Salt  Lake  City,  Mr. 
F.  E.  Marcey,  for  several  years  manager  of  the  Salt  Lake 
City  office  of  the  Allis-Chalmers  Company,  is  manager  of 
the  Mine   &   Smelter  Supply   Company's  office. 


NEW    CATALOGUES. 

The  Griscom-Spencer  Company,  90  West  Street,  New 
York,  have  just  issued  Catalog  No.  402  on  the  Thompson 
Evaporative  Condenser,  Catalog  1101  on  the  "Stratton" 
Steam  Separator,  a  catalog  on  the  G-S  Hygienic  Air  Washer, 
and  Bulletin  701  on  the  Morse  Destructor  Furnace. 

The  Fort  Wayne  Electric  Works  have -just  issued  Bul- 
letin No.  1130  on  Northern  Type  K  Direct  Current  Motors, 
Bulletin  No.  1131  on  Series  Incandescent  Street  Lighting 
Systems,  Bulletin  No.  1132  on  Multiphase  Revolving  Armature 
Alternators,  Bulletin  No.  1133  on  Single-phase  Watthour 
Meters,  Type  K4.  The  four  bulletins  are  profusely  illus- 
trated. 

Polders  4204  and  4205  are  the  new  publications  that  are 
being  distributed  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburg,  Pa.  No.  4204  is  entitled 
"Telephoqe  Battery  Charging  with  Westinghouse-Cooper 
Hewitt  Rectifier  Outfits,"  and  No.  4205  is  entitled  "The  Right 
Light,"  and  covers  the  use  of  the  rectified  current  arc  lamp 
with  moving  picture  machines.  These  folders  will  be  sent 
to  anyone  interested  on  application  to  the  Westinghouse  De- 
partment of  Publicity. 
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998,683.  Centrifugal  Aeroplane,  .loseph  W.  Pawkes,  Bur- 
bank,  Cal.  An  air  ship  having  a  hollow  spherical  body,  a 
rear  shaft  extending  horizontally  through  the  rear  wall  of 
said  body,  a  propeller  carried  thereby  for  advancing  said 
body,  a  steering  vane  having  universal  connection  at  the  rear 
end  of  said  shaft,  cords  connecting  with  the  end  of  said 
steering  vane  and  |)assing  through  the  wall  of  said  body  on 


j« 
opposite  sides  thereof  and  substantially  at  the  same  level, 
means  for  operating  said  cords  to  move  said  vane  to  the  right 
or  left  of  said  horizontal  shaft,  a  pair  of  cords  connected 
with  said  vane  and  passing  through  the  walls  of  said  body 
on  the  upper  side  thereof  and  on  the  under  side  thereof, 
means  for  adjusting  said  last  pair  of  cords  for  elevating  or 
depressing  said  last  steering  vane,  and  means  for  driving 
said  propeller. 

998,719.  Telephone  System.  Charles  A.  Simpson,  Chi- 
cago, 111.,  assignor  to  Kellogg  Switchboard  and  Supply  Com- 
pany, Chicago,  111.,  a  Corporation  of  Illinois.  In  a  telephone 
system,  the  combination  with  a  telephone  line,  of  a  source 
of  current,  a  relay  having  its  coil  normally  connected  between 


a  pole  of  said  source  and  a  limb  of  said  line,  and  the  other 
limb  of  said  line  being  normally  connected  with  the  other  pole 
of  said  source  through  contacts  of  said  relay,  a  line  lamp, 
the  actuation  of  said  relay  being  adapted  to  complete  a  lock- 
ing circuit  through  said  line  lamp  and  the  coil  of  said  relay. 
su))stantially  as  described. 

998.816.  Water  Feed.  Heater,  and  Purifier  for  Steam- 
Bollers.  Samuel  M.  Walker,  Los  Angeles.  Cal.  A  vater  feed, 
heater  and  purifior  for  «team  boilers,  comprising  a  firebox,  a 
boiler  shell  supported  by  the  firebox,  two  horizontally  ar- 
ranged drums  supported  on  the  firebox,  one  on  each  side  of 
and  above  the  boiler  shell,  pipe  connections  each  having  a 
valve  and  extending  from  the  lower  part  of  the  outer  end  of 
the  drums  to  the  boiler  shell,  a  centrally  arranged  steam  out- 
let pipe,  surmounting  the  top  of  the  boiler  shell,  provided 
with  transverse  branches  each  having  a  valve  and  extending 
laterally,  downwardly  and  across  the  fire  box  and  longitudi- 
nally parallel  with  the  boiler  shell  and  beneath  and  upwardly 


into  their  respective  drums,  longitudinal  tubular  headers, 
each  having  a  perforated  lower  half  with  which  the  branch 
|)ipes  connect  and  an  imperforate  upper  half  and  twin 
frames  whereby  the  tubular  headers  are  supiiorted  centrally 


within  their  respective  drums,  water  supply  connection,  pro- 
vided with  branches  each  having  a  valve  and  connected  with 
the  top  of  the  drums  and  blow  off  pipes  having  valves  and 
connected  with  their  respective  drums. 

998,625.  Fuel  Press.  David  C.  McCan,  Los  Angeles,  Cal. 
In  a  fuel  press,  the  combination  with  a  casting  having  a 
semi-cylindrical  groove  and  a  feed  chamber  mounted  tjjereon, 
of  a  sector  provided  with  a  shoe  having  a  semi-circular  groove. 


and  arranged  to  form  with  said  semi-circular  groove  in  said 
casting,  a  complete  cylindrical  mold,  a  gate  to  close  the  feed 
chamber  and  compress  the  material  against  said  sector  and 
means  to  operate  said  gate  and  sector. 

998,837.  Process  of  Refining  Oil.  Hubert  G.  Burrows,  Or- 
cutt,  Cal.  The  process  of  refining  oil  containing  finely  di- 
vided mineral  matter  in  suspension,  which  consists  in  dis- 
tilling the  oil  with  sufficient  rapidity  to  cause  the  finely 
divided  mineral  matter  to  pass  into  the  distilled  product  and 
condensing  the  distilled  product  into  liquid  form,  and  allow- 
ing the  mineral  matter  to  settle  out  from  the  oil. 

The  process  of  separating  finely  divided  mineral  matter 


Pit 


from  an  oil  of  sufficient  viscosity  to  hold  said  mineral  matter 
permanently  in  suspension. 
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POWER  FACTOR  METERS. 
A  poor  power  factor  can  often  be  improved  by  a  better 
proportioning  of  the  motors  to  their  loads,  the  use  of  a 
super-excited  synchronous  motor,  or  similar  means,  with 
resulting  increased  capacity  and  efficiency  of  the  system. 
It  is  therefore  important,  particularly  in  heavily  loadted 
plants,  to  know  what  the  actual  power  factor  is  at  various 
conditions  of  load.  To  do  this  it  is  not  necessary,  as  it  once 
was,  to  take  readings  of  voltage,  current  and  power  and 
to  calculate  from  these  the  ratio  of  true  to  apparent  watts. 
The  introduction  of  direct-reading  power  factor  meters  has 
made  calculation  unnecessary  and  enables  the  determina- 
tion of  the  power  factor  without  trouble.  Their  use  indi- 
cates whether  induction  motors  on  a  system  or  on  any  cir- 


&  Manufacturing  Company.  These  meters  indicate  on  a 
graduated  scale  the  pow-er  factor  in  the  circuit  to  which 
they  are  connected. 

The  power  factor  meter  operates  on  the  rotating  field 
principle.  A  rotating  field  is  produced  by  the  current  of 
the  metered  circuit  passing  through  angularly  placed  coils. 
In  this  rotating  field  is  situated  a  pivoted  iron  vane  or  arma- 
ture, magnetized  by  a  coil  whose  current  is  in  phase  with 
the  voltage  of  one  phase  of  the  circuit.  As  the  iron  vane 
is  attracted  or  repelled  by  the  rotating  field  of  the  current 
coils,  it  will  take  up  a  position  where  the  zero  of  the  rotating 
field  occurs  at  the  same  instant  as  the  zero  of  its  own  field. 
Thus  its  position  will  always  indicate  the  phase  angle  be- 
tween  the  voltage   and   current  of   the  circuit.     The  pointer 
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cuit  of  a  system  are  being  properly  operated,  and  enables 
the  adjustment  of  the  exciting  current  of  synchronous  appa- 
ratus to  values  giving  the  most  economical  power  factor, 
also  indicating  a  reversal  of  power  if  it  occurs. 

On    polyphase    systems    supplying    a    mixed    load,    power 
factor  indications  are  a  necessity,  as  the  calculation  of  power 


Fig. 


New    Type      of    Power    Factor    Meter. 


factor  from  other  meters  is  very  complicated  and  difficult 
and  may  give  very  misleading  results.  A  polyphase  power 
factor  meter  having  current  connection  in  each  phase  of  the 
circuit  will  indicate  the  average  power  factor  of  all  the 
phases. 

The  illustrations  show  four  types  of  direct  reading  power 
factor  meters   manufactured   by   the   Westinghouse   Electric 


attached  to  the  armature  therefore  indicates  this  angle,  and, 
by  marking  on  the  scale  the  cosine  of  the  angle  shown 
by  the  graduation,  the  power  factor  is  read  directly.  In  the 
Ihree-phase  meter  the  rotating  field  is  produced  by  three 
current  coils  spaced  60  degi'ees  apart;  in  the  two-phase 
meter  by  two  current  coils  spaced  90  degrees;  in  the  single- 
phase  meter  the  position  of  voltage  and  current  coils  is  inter- 
changed and  the  rotating  field  is  produced  by  means  of  a 
split-phase  winding. 

Fig.  1  illustrates  the  movement  of  a  type  SI  seven-inch 
power  factor  meter.  The  winding  shown  within  the  iron 
ling  is  the  stationary  winding  of  the  current  coils.  Inside 
this  and  not  shown,  are  the  stationary  voltage  winding  and 
the  pivoted  armature.  The  laminated  iron  ring  surrounding 
the  winding  is  provided  as  a  return  circuit  for  the  flux  of 
tlie  pivoted  armature,  so  that  the  reluctance  of  the  arma- 
ture magnetic  circuit  is  low  and  uniform-  in  all  positions. 
These  parts  are  shown  in  the  diagrammatic  cross-section, 
Fig.  1. 

An  aluminum  disk  shown  in  Fig.  1  at  the  front  of  the 
meter  is  a  damping  disk,  moving  in  the  concentrated  field 
of  the  two  permanent  magnets  at  the  bottom  of  the  mechan- 
ism. These  magnets  and  disk  have  no  effect  whatever  on 
the  electrical  operation  of  the  meter.  They  serve  to  abso- 
lutely prevent  oscillations  of  the  pointer  and  thus  make 
the  readings  "dead-beat."  The  pointer  therefore  does  not 
swing  back  and  forth  but  comes  to  rest  at  once  at  its 
correct  position.  More  efficient  damping  is  obtained  with 
this  electromagnetic  device  than  is  possible  with  air  damp- 
ing devices,  unless  a  delicate  and  easily  deranged  adjustment 
is  lesorted  to. 

It  will  be  noted  that  in  this  form  of  power  factor  meter 
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no  connection  is  required  between  the  fixed  and  the  moving 
elements;  there  being  no  movable  coils  used,  there  are  no 
delicate  flexible  connecting  strips;  nor  is  any  control  spring 
necessary,  as  the  controlling  force  is  electromagnetic.  The 
moving  element  is  therefore  very  light,  and  the  friction  and 
bearing  jewel  wear  a  minimum. 

All  the  Westinghouse  switchboard  types  and  the  poly- 
phase portable  types  are  arranged  to  read  lagging  or  lead- 
ing power  factor  on  the  upper  half  of  the  scale  and  for  re- 
versed power  on  the  lower  half.  The  switchboard  types  are 
adjusted  for  one  standard  frequency;  the  polyphase  porta- 
bles are  adjustable  to  any  frequency  between  25  and  60  cy- 
cles. The  single-phase  portables  indicate  for  60  cycles  on 
one-half  the  scale  and  for  25  cycles  on  the  other  half.  The 
portable  meters  are  very  convenient  for  investigating  the 
power  factor  of  motor  loads  and  assist  very  materially  in 
improving  the  operation  of  the  system. 


A    NEW    MOISTURE-PROOF    DRY    BATTERY. 

Where  considerable  moisture  is  prevalent  it  sometimes 
happens  that  the  cardboard  cartons  of  dry  cells  absorb  so 
much  moisture  that  when  the  cells  are  placed  side  by  side 
ov  on  a  metallic  base,  they  become  short  circuited.  This 
causes  them  to  run  down  and  deteriorate  quickly,  thus  neces- 
sitating frequent  renewals  and  an  attendant  maintenance  ex- 
pense. 

The  Westeni  Electric  Company,  realizing  this,  has  re- 
cently placed  on  the  market  a  new,  moisture-proof  dry  bat- 
tery. This  cell  has  been  designed  especially  for  use  in  mine, 
railway  and  general  telephone  service  where  the  batteries 
are  subjected  to  moisture.  The  new  cell  has  the  same  high 
efficiency,  long  life,  high  voltage  and  great  recuperative 
power  which  characterizes  the  standard  "Hlue  Hell"  bat- 
tery. It  differs  from  the  standard  cell  in  that  the  cardboard 
carton  has  been  treated  with  a  special  impregnating  com- 
pound which  effectually  prevents  moisture  from  reaching  the 
cell  proper.  This  will  give  sufficient  protection  so  that  the 
life  of  the  batteries  used  in  damp  places  will  be  as  great 
as  that  of  the  batteries  used  in  any  other  magneto  service 
under    ordinary    conditions. 


BOOK  REVIEW. 
Straigi-t  Line  Engineering  Diagrams.  By  Manifold  &  Poole, 
Pocket  size.  iVnxlVn  inches;  96  pages,  44  line  drawings:  5 
half-tones  illustrating  emergencies  in  engineering;  clear 
type;  strong  paper;  durable  bindings.  Published  by 
Technical  Publishing  Co.  and  for  sale  by  Technical  Book 
Shop,  San  Francisco.     Price  $3.00. 

Briefly  this  book  in  convenient  pocket  form  contains  forty- 
four  carefully  compiled  diagrams  from  which  data  relating 
to  transmission  lines,  pipes,  canals,  concrete,  steel,  wires,  and 
practically  every  problem  coming  up  in  the  practice  of  the 
engineering  profession  is  solved  at  a  glance.  In  the  rear 
are  five  illustrations,  Covering  emergencies  or  what  is  to  be 
done  in  case  of  electrical  and  other  accidents. 

Manifold  &  Poole,  engineers,  Los  Angeles,  California,  put 
into  ready  graphical  shape  in  this  work  not  only  formulae 
in  common  usage  among  engineers,  but  also  the  clever  Ideas 
gathered  from  a  wide  and  varied  practice. 

Every  engineer  is  experiencing  daily  the  long  felt  want 
for  some  self-speaking  volume  of  ready  data.  Let  us  cite 
by  illustration:  A  friend  drops  in  upon  an  electrical  ac- 
quaintance. The  friend  is  figuring  up  a  prospect  in  the  way 
of  an  irrigation  enterprise  and  wants  to  know  quickly  the 
approximate  size  of  a  ditch  to  convey  given  amounts  of  water 
and  approximately  the  yardage  to  be  excavated.  The  elec- 
trical enscineering  acquaintance  let  us  say  is  an  expert  in 
matters  electrical.  Ask  him  anything  about  voltage,  size  of 
conductors,  transmission  lines  and  the  like  and  he  gives  yon 
the  data  from  the  pigeon-hole  in  his  brain  at  once.  But  now 
here  is  an  irrigation   problem  before  him.     His   mind  runs 


back  to  years  ago  when  last  he  used  Kutter's  Formula.  It 
takes  him  an  hour  or  two  to  figure  out  correctly  the  rough 
data  his  friend  desires.  Again  the  civil  engineer  has  con- 
stantly propounded  to  him  questions  of  engineering  he 
cannot  readily  answer. 

This  little  book,  if  carefully  examined,  will  be  found  bub- 
bling over  with  just  the  ready  information  desired  and  the 
ease  and  rapidity  with  which  the  diagrams  can  be  read  will 
always  remain  a  mystery  to  the  uninitiated.  The  book  should 
be  in  the  pocket  of  evei"y  engineer. 

Testing  of  Electro-Magnetic  Machinery  and   Other  Apparatus. 
By    B.    V.    Swenson    and    Budd    Fi'ankenfleld,    assisted    by 
.1.  .\I.  Bryant.    Size  5',^x8%  inches;  324  pages.    Profusely 
illustrated    line   drawings.     Published   by   The    Macmillan 
Company,    New    York,    and    for   sale   by    Technical    Book 
Shop,  San  Francisco.     Price,  $3.00  net. 
The    methods    employed    in   this    book    setting   forth    the 
laboratory   tests   for  the   electrical   engineering   student  com- 
bine  the   practice   and   suggestion   of   half   a   dozen   or   more 
university  laboratories  as  well  as  suggestions  from  the  labor- 
atories   of    such    electrical    manufactories    as    Allis-Chalmers 
Company.     The  book  has  been  tried  out  in  mimeograph  form 
in    the    classroom    for   the   past   six   years   and    represents    a 
product  of  such  correction  and  remodification  that  it  is  be- 
lieved  will  meet  more  nearly  the  classroom  needs  than  any 
book  yet  published  of  this  nature.     The  arrangement  is  logi- 
cal.    Each  series  of  tests  begins  with  a  list  of  standai;d  refer- 
ences.    The  object   is   thus   set  forth   to   focus   the   student's 
attention   and   this   is   followed   by   the   author's   theory   and 
method.     The  book   comes  upon  the  scene  at  a  time  most 
welcome  to  those  interested  in  electrical  engineering  labora- 
tory tests. 

Walker's  Manual  of  California  Securities  and  Directory  of 
Directors,  1911  Edition.  Edited,  compiled  and  published 
by  II.  I).  Walker.  San  Francisco,  Cal.  Size,  6x9  inches; 
472  pages.  Replete  with  data  relative  to  California  secur- 
ities. For  sale  by  Technical  Book  Shop,  San  Francisco. 
Price,  ?.xOO  net. 

The  new  publication  contains  many  valuable  features 
over  its  predecessors.  Not  only  is  definite  information  given 
regarding  the  number  of  corporations  and  their  securities 
which  are  listed  on  the  Exchange  and  dealt  in  by  the  public, 
but  a  number  are  compiled  which  are  not  listed  on  the  Ex- 
change, but  which  are  dealt  in  by  the  public.  This  represents 
much  new  and  valuable  information.  The  Directory  or  Direc- 
tors has  also  been  added  to  and  made  more  complete.  The 
book  is  invaluable  to  those  holding  securities  in  the  great 
power  companies  and  other  public  seiwice  corporations  of 
California. 


NEW  CATALOGUES. 

The  D.  &.  W.  Fuse  Company  of  Providence,  R.  I.,  have 
just  published  Catalog  No.  15,  containing  a  complete  line 
of  fuses,  cut-outs,  boxes,  etc.  The  publication  is  well  illus- 
trated  and  attractive  in  appearance. 

The  Ohio  Brass  Company  have  just  published  Supple- 
ment No.  2  which  contains  many  interesting  and  important 
improvements  in  various  materials  listed  in  their  former  cat- 
alogs on  railway,  mine,  catenary  and  O.B.  Hi-Tension  spe- 
cialties. 

The  General  Electric  Company  has  just  issued  a  very 
attractive  publication  in  Bulletin  4855,  devoted  to  a  detailed 
description  of  its  double  truck  type  of  gas-electric  car.  The 
publication  is  elaborately  illustrated,  and  contains  consid- 
erable data  relative  to  the  subject.  It  includes  plans  and 
elevations  of  cars  of  various  sizes.  In  Bulletin  No.  4863, 
recently  issued  by  the  company,  is  described  that  company's 
Gem  lamp.  This  lamp  is  intended  to  replace  the  carbon 
lamp  as  a  free  renewal  lamp.  The  bulletin  compares  the 
carbon  with  the  Gem  lamp  and  shows  the  advantages  de- 
rived by  the  use  of  the  latter. 
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FINANCIAL. 

OROVILLE,  CAL.— The  Oro  Water,  Light  &  Power  Com- 
pany has  been  cited  to  appear  before  the  Board  of  Equaliza- 
tion to  show  why  its  assessment  on  certain  non-operative  prop- 
erty should  not  be  increased  from  $12,950  to  $.50,000. 

LOS  ANGELES,  CAL.— The  City  Council  has  passed  an  or- 
dinance providing  for  the  issuance  of  $3,500,000  of  Electric 
plant  bonds  of  the  city  authorized  at  a  special  election  held 
April  19,  1910.  The  bonds  to  be  $1000  each,  dated  June  1,  1911, 
bearing  4i^  per  cent  interest,  payable  semi-annually. 

MORGAN  HILL,  CAL.— Sealed  bids  will  be  received  by 
the  clerk  of  the  Board  of  Trustees  at  the  town  hall,  up  to 
August  10,  1911,  for  the  purchase  of  the  whole  or  any  part 
of  the  $13,000  bond  issue,  for  the  acquisition  and  construc- 
tion of  a  system  of  waterworks.  The  bonds  are  26  in  num- 
ber of  the  denomination  of  $500  each,  bearing  interest  at  the 
rate  of  3  per  cent  per  annum. 

SACRAMENTO,  CAL.—That  $1,500,000  will  he  spent  by 
the  Citizens'  Light  &  Power  Company  of  this  city,  a  sub- 
sidiary of  the  Great  Western  Power  Company,  was  announced 
last  week  by  George  W.  Peltier,  president  of  the  company. 
This  money  will  be  expended  in  putting  in  an  underground 
conduit  system  and  wiring  the  city  for  electric  lighting  and 
for  power.  The  company  will  file  articles  of  incorporation, 
with  $5,000,000  as  capital  stock,  some  time  this  week.  It  will 
commence  operations  at  once. 

SAN  FRANCISCO,  CAL.— Through  a  $2,000,000  bond  deal 
closed  in  New  York  by  the  promoters  of  the  Antioch  &  Oak- 
land Railroad  the  extension  of  the  road  into  Oakland  and 
Stockton  is  now  asssured.  The  new  road  has  a  traffic  agree- 
ment with  the  Key  Route  which  will  pormit  its  cars  to  reach 
the  pier  of  that  system  and  to  run  to  the  heart  of  Oakland. 
The  new  company  also  holds  a  franchise  along  Shatter  ave- 
nue in  Oakland  in  the  name  of  the  Oakland  and  Bay  Shore 
Railroad.  Two  blocks  of  land  at  Shaffer  avenue  and  For- 
tieth street  will  be  the  operating  headquarters,  where  the 
line  will  connect  with  the  Key  Route.  The  Anglo  California 
Trust  Company  will  act  as  trustee  in  the  bond  deal. 

SAN  FRANCISCO,  CAL.— The  Spring  Valley  Water  Com- 
pany has  applied  to  the  Supervisors  for  a  reduction  of  its 
assessment  in  San  Francisco  to  the  extent  of  $2,746,199.  As- 
sessor Dod^e  this  year  assessed  the  company  as  follows:  Real 
estate,  $3,056,000;  improvements,  $811,580;  city  pipe  system, 
$(1,000,000;  personal  property,  $977,260;  total,  $10,844,840.  Tlie 
company  asks  that  the  city  pipe  system  item  be  reduced  to 
$4,119,298,  and  that  the  assessment  of  its  personal  property  be 
lowered  to  $111,763.  It  was  assessed  last  year  for  $10,774,4".-. 
the  items  being:  Real  estate,  $3,365,800;  improvements.  $-1.- 
874,768;  personal  property,  $333,885;  franchise,  $2,500,000. 
Under  the  new  tax  system  franchises  are  assessed  by  the 
State  Board  of  Equalization  only,  the  company  says  in  its 
application,  and  this  board,  against  the  company's  protest,  has 
fixed  the  value  of  the  Spring  Valley  franchise  for  the  purpose 
of  taxation  this  year  at  $3,619,600.  The  company  will  have  to 
pay  the  State  $36,196  on  this  franchise  alone. 


filed,  capital  $100,000;  place  of  business,  Redlands.  The  orig- 
inal incorporators  were  H.  L.  Drew,  Lewis  Jacobs,  H.  M. 
Barton. 

LOS  ANGELES,  CAL.— The  Glendora  Independent  Water 
Company  has  been  incorporated  with  a  capital  stock  of  $200,- 
000,  subscribed  $300.  The  incorporators  are  W.  G.  Hall,  A.  E. 
Englehardt  and  L.  J.  Goff. 

LOS  ANGELES,  CAL.— The  Baldwin  Park  Water  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $100,000, 
subscribed  $5000.  The  incorporators  are  Wm.  Stevenson,  W. 
H.  Townsond,  Solon  Newton,  C.  H.  Angel  and  J.  C.  DeMandel. 


INCORPORATIONS. 

SACRAMENTO,  CAL.— The  Citizens  Light  &  Power  Com- 
pany has  been  incorporated  with  $2,000,000  preferred  and  $3,- 
000,000  common  stock  and  authorized  to  make  a  bond  issue  of 
$2,500,000. 

SAN  BERNARDINO,  CAL.— Amended  articles  of  incor- 
poration of  the  East  Redlands  Water  Company  have  been 


ILLUMINATION. 

KRNNET,  CAL.— The  Sacramento  Valley  Power  Company 
has  applied  to  the  Board  of  Trustees  of  the  city  of  Rennet 
for  a  franchise. 

SUMAS,  WASH.— The  citizens  of  Sumas  have  decided 
to  take  advantage  of  the  offer  of  the  British  Columbia  Elec- 
tric Company  to  furnish  electric  power  and  light  to  the  town 
of  Sumas. 

FORT  MASON,  CAL.— Sealed  proposals  in  tri|ilieate  for 
ri;rnishing  all  material  and  labor  and  installing  an  electric 
lighting  system  at  Fort  Miley,  Cal.  were  received  here  up  to 
August  3,  1911. 

SACRAMENTO,  CAL.— J.  Frank  Robinson,  cashier  of  the 
Sacramento  Electric,  Gas  &  Railway  Company,  has  made  the 
definite  statement  that  the  company  will  build  a  new  home  on 
SE.  Eleventh  and  K  streets.  The  property  was  purchased 
several  weeks  ago  by  Geo.  H.  Rand  of  San  Francisco. 

SANTA  MARIA,  CAL.— The  Board  of  Supervisors  has 
granted  a  franchise  to  lay  pipes  and  sell  gas  in  the  county 
to  R.  E.  Easton  and  others,  representing  the  Santa  Maria 
Gas  Company,  for  $100.  They  will  extend  the  mains  from 
Santa  Maria  to  Nipomo  and  Arroyo  Grande,  then  to  San  Luis 
Obispo. 

MERCED,  CAL. — Mr.  Walthal,  commercial  agent  for  the 
San  Joaquin  Light  &  Power  Company,  has  been  in  Merced  and 
gave  out  the  information  that  a  new  gas  rate  had  been  made 
by  his  company  to  go  into  effect  at  an  early  date.  New  mains 
are  to  be  extended  to  new  houses  as  fast  as  constructed.  A 
large  number  of  the  old  mains  are  to  be  regraded. 

MILL  VALLEY,  CAL.— The  Mill  Valley  Gas  &  Electric 
Company,  recently  incorporated,  has  applied  to  the  town 
trustees  for  a  franchise  to  lay  mains  in  the  streets  of  the 
town  and  will  install  a  $100,000  gas  plant  to  supply  Sausalito 
and  this  place  with  gas.  The  directors  of  this  company  are 
Dr.  Ferdinand  Butterfield.  E.  de  Los  Magee  and  J.  Schling- 
mann. 

SAN  BERNARDINO,  CAL.— The  Board  of  Supervisors  has 
sold  a  blanket  gas  main  franchise  covering  all  county  high- 
ways in  this  county,  except  a  small  area  previously  covered 
ir  the  city,  to  the  Southern  California  Gas  Co.  Work  is  to 
be  started  within  four  months  and  to  be  completed  within 
three  years.  The  central  distributing  plant  will  be  constructed 
in  this  city  with  radiating  laterals  to  many  points  in  the  val- 
ley. 

RICHMOND,  CAL. — The  contract  for  sinking  the  gas  well 
at  Richmond  and  Tunnel  avenues  in  this  city,  has  been  let  to 
D.  S.  Valentine  of  Oil  Center.  He  will  bring  his  machinery 
here  at  once  to  start  work.  The  derrick,  80  feet  high,  has 
already  been  erected  by  the  company.  Valentine  is  to  drill 
2000  feet,  and  at  this  depth,  if  the  indications  are  right  and 
the  best  flow  has  not  been  struck,  additional  machinery  will  be 
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installed  and  tlie  well  will  go  down  perhaps  another  thousand 
feet.  John  NichoU,  .T.  R.  Nystroni,  Contractor  Cruickshank  and 
oilier  local  men  are  financing  the  project. 


TRANSMISSION. 

LOS  ANGELES,  CAL. — Instructions  have  been  given  by 
the  Board  of  Supervisors  for  the  installation  of  an  electric 
power  line  between  the  Kern  River  station  of  the  Pacific 
Light  &  Power  Company,  near  Eastlake  park  and  the  county 
hospital,  to  utilize  the  50  h.p.  due  the  county  from  that  cor- 
poration. 

TUCSON,  ARIZ. — H.  A.  Smith  has  taken  steps  toward 
the  establishment  of  a  big  power  and  irrigation  project  near 
Noria,  Sonora,  which  will  furnish  power  to  four  mines  and 
smelters  and  the  town  of  Llano  and  water  for  irrigation  of 
15,000  acres.  A  reservoir  site  near  Noria  has  been  selected. 
A  flour  mill  is  also  in  contemplation  for  Llano.  Engineers  are 
at  work  on  the  project. 

LOS  ANGELES,  CAL.— Henry  C.  Huntington,  W.  G.  Kerck- 
hoff  and  A.  C.  Balch  have  launched  an  electrical  power  enter- 
prise, with  headquarters  in  Los  Angeles,  which  will  control 
practically  all  electric  power  in  the  San  Joaquin  Valley  south 
of  Fresno  and  a  large  percentage  of  that  to  be  used  in  South- 
ern California.  The  deal  involves  an  ultimate  bond  issue  of 
between  $40,000,000  and  $50,000,000;  and  the  construction  of 
one  of  the  largest  hydroelectric  power  plants  in  the  world. 

RENO.  NEV. — The  work  u(  surveyin.t;  for  the  construc- 
tion of  the  new'  power  and  light  i)lant  which  is  i)lanned  fo 
be  built  east  of  this  city,  is  going  on  rapidly.  The  men  behind 
tbe  company  are  keepin.g  their  identity  from  the  public,  but 
have  a  number  of  men  employed.  The  work  of  actual  con- 
struction will  soon  commence.  The  company  has  secured 
former  City  Electrician  W.  E.  Caffrey  of  Reno  as  its  chief 
electrician,  and  he  will  supervise  the  construction  of  the  plant 
He  says  that  it  will  be  the  largest  on  the  Truckee  River  when 
completed,  and  will  develop  5000  h.p. 

FRESNO,  CAL.— According  to  G.  O.  Newman,  chief  en- 
gineer of  the  Pacific  Light  &  Power  and  the  San  Joaquin  Light 
&  Power  Companies,  who  has  come  here  after  an  inspection  of 
the  site  of  the  proposed  hydroelectric  plant  at  Big  Creek,  near 
Shaver,  that  establishment  will  supply  power  both  around 
San  Francisco  Bay  and  in  the  Los  Angeles  district.  "The 
Big  Creek  plant  will  be  the  largest  of  its  kind  in  the  United 
States,"  said  Newman,  "and  will  develop,  when  completed, 
powder  representing  300,000  h.  p.  It  will  supply  power  for  a 
great  distance  both  around  San  Francisco  and  around  Los 
Angeles.  We  control  nine  plants  now  in  this  State  and  in 
Arizona,  and  could  use  more  power  even  now.  The  site  is  an 
ideal  one  for  that  purpose." 

FRESNO,  CAL.— The  first  link  in  the  chain  of  power  lines 
and  sub-stations  that  will  give  Bakersfield  and  the  West  Side 
oil  towns  additional  and  far  more  adequate  power  facilities, 
generated  at  the  Crane  Valley  plant  of  the  San  Joaquin  Light 
&  Power  Company,  is  to  be  completed  and  the  high  tension 
will  be  put  on  the  Moron  line  out  of  Bakersfield.  In  a  few- 
more  days,  the  Bakersfield  transmission  line  from  Crane  Val- 
ley will  be  cut  in,  and  the  big  system  will  be  working.  The 
Coalinga  power  line,  which  now  nins  out  from  Fresno  to 
the  oil  city  by  way  of  Hanford,  is  to  be  cut  out  for  a  few- 
hours,  to  put  in  connections  at  the  Henrietta  sub-stations, 
west  of  Lemcore,  with  the  Bakersfield  line.  When  the  Bakers- 
field line  is  in  operation,  this  Henrietta  station  will  tap  it  and 
furnish  power  in  one  direction  to  Hanford  and  in  the  other 
to  Coalinga.  The  survey  of  the  line  to  be  run  out  over  tbe 
west  side  by  way  of  Dos  Palos,  Los  Banos  and  Gustine  is 
just  completed,  and  the  surveyor's  figures  were  submitted. 
Material  is  being  assembled  for  the  work  of  constructing  this 
line,  and  the  actual  work  will  begin  in  the  course  of  the  week. 


TRANSPORTATION. 

SEBASTOPOL,  CAL.— The  Board  of  Trustees  has  granted 
to  the  Petaluma  &  Santa  Rosa  Railway  Company  for  a  period 
of  50  years,  a  franchise  to  construct  a  standard  gauge  electric 
railroad  within  the  town  of  Sebastopol. 

SANTA  ROSA,  CAL. — Actual  work  of  construction  on  the 
Santa  Rosa  and  Clear  Lake  Railroad  will  be  begun  here  within 
15  days.  The  construction  will  begin  at  the  city  limits  of 
Santa  Rosa,  and  J.  W.  Barrows,  who  is  a  roadmaster  with  the 
Western  Pacific  railroad  at  Horncut,  will  come  here  and  take 
charge  of  the  construction  work.  The  road  will  be  run  out 
by  Burke's  Sanitorium,  Mark  West  Springs,  the  Petrified 
Forest  and  by  Kellogg,  at  the  site  of  the  proposed  Manual 
Training  School,  to  be  established  by  the  State.  From  there 
it  Will  enter  Lake  County  and  tap  many  of  the  principal  springs 
and  watering  places  of  that  county,  while  it  will  also  reach 
Middletown,  Lower  Lake  and  Lakeport.  The  road  is  to  be  a 
narrow  gauge,  and  either  gasoline  motors  or  electricity  will  be 
used  as  motive  power. 

STOCKTON,  CAL.— With  the  announcement  that  the  Tide- 
water and  Southern  Electric  Railway,  which  is  being  built 
between  Stockton  and  Turlock  via  Modesto,  will  begin  opera- 
tions in  October,  the  statement  was  also  given  out  of  the  gen- 
eral office  yesterday  that  negotiations  are  pending  with  the 
Western  Pacific  to  lease  the  track  of  that  line  from  Ortega, 
on  the  old  Tesla  line,  to  the  water  front  in  Stockton.  This  will 
make  it  possible  to  make  freight  shipments  from  as  far  south 
as  Turlock  to  this  point  and  thence  via  water  to  San  FYan- 
cisco,  establishing  an  entirely  new  transportation  line  from 
valley  points  to  the  bay  city.  Another  consignment  of  rails 
for  the  new-  road  is  due  to  reach  French  Camp  in  a  few  days. 
Grading  is  being  rushed,  and,  as  the  road  runs  through  a  com- 
paratively level  country,  this  part  of  the  work  will  soon  be 
completed.  The  steel  bridge  across  the  Stanislaus  River  is 
also  well  under  way. 

STOCKTON,  CAL. — Contrary  to  report  emanating  from 
San  Francisco,  to  the  effect  that  the  Western  Pacific  may 
purchase  the  San  Joaquin  Valley  Electric  Railroad  as  an  en- 
tering wedge  into  the  valley,  Morris  L.  Brackett  declares  the 
electric  line  will  be  completed  as  planned  and  will  not  be 
converted  into  a  steam  road.  It  was  intimated  that  there  was 
1  probability  that  the  Western  Pacific  will  use  the  electric  line 
as  a  feeder,  but  will  not  operate  steam  trains  over  the  rails. 
The  San  Joaquin  Valley  Electric  Company  is  now  operating 
at  Modesto,  having  transferred  its  operations  from  French 
Camp  to  that  city  in  order  to  hold  its  franchise.  The  fact  that 
the  Stockton-Modesto  road  is  to  use  a  mile  and  a  fifth  of  the 
Western  Pacific's  tracks,  indicates  that  there  may  be  some 
agreement  between  the  two  lines.  Mr.  Brackett  states  that 
the  electric  line  will  use  the  old  coal  road  tracks  from  the 
southern  limits  of  the  city  to  the  intersection  with  the  South- 
ern Pacific. 


TELEPHONE  AND  TELEGRAPH. 

NAPA,  CAL.— The  Board  of  Supervisors  has  passed  an  or- 
dinance granting  a  franchise  to  W.  M.  Lyons,  for  a  period  of 
50  years,  to  erect  telephone  lines  in  the  county  of  Napa. 

SALT  LAKE  CITY,  Utah.— At  a  meeting  of  the  directors 
of  the  Rocky  Mountain  Bell  Telephone  Company  a  consolida- 
tion was  eitected  with  the  Colorado  Telephone  Company  and 
the  Tri-State  Telephone  &  Telegraph  Company.  The  new  cor- 
poration is  to  be  henceforth  known  as  the  Mountain  States 
Telephone  &  Telegraph  Company. 

SAN  FRANCISCO,  CAL.— Mr.  Cobbe,  head  of  the  Pacific 
Telephone  &  Telegraph  Company's  engineering  department 
with  offices  in  the  New  Montgomery  Street  Exchange,  has 
awarded  the  contract  for  the  construction  of  the  new  building 
for  the  company  in  Spokane  to  H.  J.  Skinner  of  that  city  on 
his  bid  of  $98,000.  The  structure  will  be  of  the  class-A  type 
and  will  house  the  company's  main  office  in  Spokane.     The 
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plans  for  a  three-story  and  basement  brick  structure  for  the 
same  purposes,  which  is  to  be  erected  in  Los  Angeles,  are  com- 
plete and  figures  for  the  construction  are  being  taken.  The 
Los  Angeles  work  will  cost  about  $3.5,000.  The  next  buildiug 
which  will  come  up  for  figures  will  be  the  Fi-esno  exchange. 


WATERWORKS. 
GLADSTONE,    ORE. — This    place    will    vote    on    a    boud 
issue  of  $20,000  for  the  construction  of  a  water  system. 

OCEAN  PARK,  CAL.— Joe  Shatuck  of  Los  Angeles, 
who  has  the  contract  for  laying  water  mains  for  the  munici- 
pal water  plant,  under  the  recent  bond  issue,  will  commence 
work  at  once. 

YERINGTON,  NEV.— The  Council  has  passed  a  resolu- 
tion authorizing  the  Mayor  and  Clerk  to  sign  up  an  agree- 
ment with  Engineer  Green  to  begin  surveys  for  a  municipal 
water  system  as  soon  as  possible. 

PRESCOTT,  ARIZ. — The  business  men  of  the  city  have 
begun  a  well  organized  effort  to  secure  a  better  and  less 
expense  water  supply  for  the  city.  The  council  has  been 
asked  to  appropriate  a  sum  for  drilling  an  experimental  well. 
SPOKANE,  WASH. — Plans  have  been  ordered  prepared 
by  Commissioner  Fassett  for  laying  a  new  main  line  into 
the  north  hill  district  from  the  up-river  pumping  station  at 
a  cost  of  $130,000  for  the  relief  of  the  north  Hill  water  short- 
age. 

RIVERSIDE,  CAL. — The  committee  appointed  by  the 
Mayor  to  investigate  the  matter  of  municipal  ownership  of 
the  water  system,  reported  in  favor  of  the  purchase  of  the 
Riverside  Water  Company,  the  Artesia  and  Kees  plants.  The 
estimated  cost  of  the  proposed  purchase  is  $850,000. 

ELMA,  WASH. — The  water  ordinances  providing  for 
the  issuance  of  $10,000  in  bonds  for  the  extension  of  the 
waterworks  system  and  for  a  special  election  to  be  held 
OD  July  26th,  to  give  the  citizens  an  opportunity  to  reject 
or  accept  the  issue,  has  been  passed  by  the  council, 

LOS  ANGELES,  CAL. — Workmen  are  now  clearing  and 
improving  the  Tejunga  orange  site  in  San  Fernando  val- 
ley, recently  placed  on  the.  market  by  George  C.  Peckham 
Company.  Large  pipes  will  be  used  for  conveying  water 
to  this  land  from  a  canyon  three  miles  away.  The  con- 
tract for  concrete  pipe  for  irrigating  the  land  has  been 
awarded  at  $6500.  Plans  are  being  prepared  for  a  concrete 
reservoir  with  228,000  gallon  capacity. 

RICHMOND,  CAL.— The  United  Properties  Company  is 
beginning  to  turn  its  attention  toward  Richmond  and  take 
up  its  plans  tor  development  here.  '  The  survey  for  the  dou- 
ble tracking  of  the  electric  railroad  from  the  county  line 
has  been  completed  as  far  as  Twenty-third  street  and  Mac- 
donald  avenue  and  will  be  carried  along  .Macdonald  avenue 
to   the   Santa  Fe  station.     .\s   soon   as   Ashland   avenue,   the 


l)ig,  new  connecting  thoroughfare,  is  completed,  the  line  will 
1).'  double  tracked  across  it  and  extended  to  the  Standard 
Oil   works,  now  reached  by  a  single  track. 

S.\N  FRANCISCO,  CAL.—Just  as  the  city  is  about  to 
close  the  option  with  William  Ham  Hall  and  the  Tuolumne 
Water  Supply  Company  and  acquire  the  Cherry  Creek  water 
rights  and  properties  of  the  Lake  Eleanor  system  for  $652,- 
000  an  effectual  block  to  the  transaction  is  applied  with  the 
filing  of  a  suit  to  quiet  title  to  the  properties  in  question 
by  the  National  Park  Electric  Power  Co.  The  suit  has  been 
brought  in  Sonora,  county  seat  of  Tuolumne  County,  and 
names  the  city  and  county  of  San  Francisco  as  co-defend- 
ants with  William  Ham  Hal!  and  the  Tuolumne  company. 
The  National  Park  Electric  Power  Company  claims  prior 
title  to  all  of  Hall's  claims  in  Cherry  Creek.  Judge  J.  P. 
O'Brien  and  Milton  S.  Hamilton  are  the  attorneys  for  the 
National  Park  Company.  In  discussing  the  suit  Judge 
O'Brien  declared  that  the  rights  of  the  National  Park  Com- 
pany include  all  of  the  rights  which  are  offered  to  the  city 
by  Hall.  The  suit  is  merely  a  case  to  quiet  title  to  the  pro|)- 
erties  and  in  itself  will  not  act  as  an  injunction  restraining 
the  payment  of  the  $652,000  to  Hall  and  his  company,  but  it 
i^  expected  that  a  taxpayers'  suit  will  be  filed  to  effect  such 
an   injunction. 

SUMAS,  WASH.— This  city  has  made  a  10-year  contract 
with  the  British  Columbia  Electric  Railway  Company,  or  its 
subsidiary  power  concern,  for  furnishing  power  to  the  city 
of  Sumas,  as  the  result  of  a  recent  election  in  that  town. 
The  company  will  merely  furnish  the  current,  the  rower 
and  lighting  question  within  the  city  of  Sumas  being  en- 
tirely in  the  hands  of  a  civic  body  appointed  for  the  purpose. 
This  incident  is  of  interest  as  it  is  stated  to  be  the  first 
time  that  the  British  Columbia  Electric  Railway  Company 
has  supplied  power  without  the  borders  of  the  Dominion 
and  in  view  of  the  agreement  between  the  United  States 
and  Canada  regarding  transmission  of  power  across  the 
border. 

SAN  FRANCISCO,  CAL.— Plans  have  been  prepared  by 
the  Pacific  Gas  &  Electric  Company  to  develop  an  additional 
71,000  hydroelectric  horsepower  at  a  cost  of  about  $10,000,- 
000.  The  additional  capacity  will  bring  the  company's  total 
horsepower  up  to  260,000,  including  steam  plants  of  over  96,- 
000  horsepower.  The  company  now  serves  about  33,000 
sauare  miles  in  Central  California  and  has  about  1100  miles 
or'  high  transmission  lines.  The  plans  provide  for  the  erec- 
tion of  a  dam  in  the  canyon  of  the  South  Yuba  River,  which 
will  increase  the  present  water  storage  from  fifteen  lakes 
i'l  Nevada  and  Placer  counties  by  2,500,000,000  cubic  feet. 
Two  plants  will  be  constructed;  the  first,  having  a  head  of 
11,47  feet,  will  develop  50,000  horsepower;  the  second,  which 
will  use  the  water  again,  will  have  a  fall  ot  750  feet  with 
a  capacity  of  21,000  horsepower.  The  overflow  of  water 
is   then   used   for  irrigation   purposes. 


Do  Not  Confuse 

Allis-Chalmers  Pumps  with  the  cheap  centrifugal 
pumps  that  are  sold  lor  ordinary  purposes. 

Allis- Chalmers  Centrifugal  Pumps 

are  correctly  designed  and  give  liigli  efliciency  in  operation 
and  are  so  constructed  mechanically  that  they  are  reliable 
and  durable  in  continuous  service.  ■ 

WRITE   rOR   BULLETINS 


Allis  -  CKalmers    Coitvpaivy 
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UNITED  RAILROADS'  ABANDONMENT  OF  STLAM 


On   Jv-       '-                                                             ■    ;-aji  place  of  ti-       ■    ■     -       .   •     -  emgmei,  taey  were  rebtiilt 

Of/€T^xing            -         _                                                        .  ■- jtj  in  1893  to                              .    -  ropes  made  necessaiy  Tjj 

streets  by   electncity.    This   event  mark&i   the   final  extensicuas  oi  tlie  systena.     At  that  tane  tfaeir  cylio- 

abandionment  of  -Team  power  Tjt  thi-  C'  irrrpanv.  a^  h-  ■'^er?  were  enlarg-ed  I'j  their  pTe?e-t  size  2-  in.  Ly  48  m. 


Morse  Ciiain-Iri-re  of  tie  tTuited  Eailr.ifiiii-     Xais  is  tae  I^ri 
on  tl«e  C45asi  aad  Xe-xt  to  Lhe   Larg€:sT    i:^    tJae  "World- 


remaining  cable  plants — those  of  the  Castro  and  Pacific 
Avenue  lines,  have  been  operated  by  motors  for  several 
years. 

The  engines  which  the  electric  motor  has  re- 
placed at  this  plant  have  had  an  interesting  history. 
Erected  bv  the  Risdon  Iron  Works  in  1888  to  take  the 


The  catastrophe  of  V^Xj  Ijuried  them  completely  from 
sight,  but  they  were  excavated,  overhauled  by  their 
original  b-nilders,  the  Risdon  Iron  Works,  and  set  going 
again-  For  many  months  they  ran  in  the  open  air 
with  no  protection  save  a  flimsy  can-\-as  roof. 

The  steam  plant  consisted  of  twin  horizontal  en- 
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gines  coupled  to  the  saint-  main  sliaft.  each  engine  ha\- 
ing  250  horsepower,  tnakiiig  ;i  total  of  500  horsepower. 
The  friction  load  of  the  cable  and  road  machinery,  with 
no  cars  on  the  line,  amounted  to  320  h.p.  The  frictioii 
load  of  the  engine  itself  including  cylinders,  shafting, 
fly  wheel,  gears,  ])inions  and  winders,  amounted  to  40 
h.p.  Operating  conditions  require  that  the  plant  run 
continuously  for  20  hours  and  14  minutes  per  day, 
year  in  and  year  out.  In  order  U>  bring  the  engines 
to  a  stop  in  case  of  emergency,  the  lly   wheel — 16  ft. 


im])erative.  In  order  to  save  the  high  cost  of  con- 
verting machinery,  alternating  current  was  specified, 
this  form  of  ])o\\cr  being  the  most  avail.ible  at  this 
location. 

The  first  serious  problem  encountered,  after  the 
jTcliminary  investigations  were  comjjlete,  was  that  of 
transmission.  In  order  to  leave  adequate  space  for 
making  repairs  to  the  cables,  the  smallest  motor  avail- 
able was  necessary.  The  bulk  and  high  cost  of  a  slow 
speed  motor  made  its  use  practically  impossible;  on 


BLOCK  /Z'X4a'SST  \  .  .  ^ 

i' FROM  FLYWHEEL  &efiK£  CYLMPFR    7PIAYI4    PeesSUeF  SO* F¥e  SCI  if/Cff 

ATI?£LEA5£ 

Fig.   2.      Floor    Plan    and     Elevation    of    Washington     and  Mason  Street  Power  House.     Dotted  L.ines  Show  Old  Work. 

Solid   Lines  Show  New  Work  Required  by  Motor  Drive. 


in  diameter  and  weighing  11  tons — was  equipped  with 
a  hand  operated  band  brake  acting  on  about  1/3  of  the 
circumference. 

In  designing  the  motor  to  replace  these  engines 
the  operating  conditions  above  described  had  to  be 
met  in  every  jjarticular.  In  addition,  to  allow  for 
repairs  to  the  cables  it  was  necessary  that  the  motor 
lie  capable  of  being  operated  in  either  direction  at 
half  speed  as  well  as  full  speed,  under  full  load.  It 
was  required  that  the  motor  run  for  J^  hour  at  the 
former  speed.  A  constant  rope  speed  of  9.451  miles 
per  hour  with  the  absolute  minimum  of  variation,  was 


the  other  liand,  a  high  speed  motor  required  a  very 
large  speed  reduction.  .\1I  the  (ordinary  methods  of 
transmission,  such  as  belts  and  ropes,  were  found  to 
be  im]jractical)le  under  the  required  conditions.  After 
exhaustive  investigations  the  field  narrowed  down  to 
two  methods — either  a  gear  or  a  chain  drive.  Finally, 
on  account  of  its  noiselessness,  low  maintenance  cost 
and  high  efficiency,  a  Morse  chain  was  chosen. 

The  installation  as  shown  in  Fig.  2  consists  of  one 
General  Electric  1-18-600  h.p.-400  r.p.m.-400  volts. 
Form  M,  induction  motor,  with  master  controller  and 
contactors,  and  a  set  of  12  cast  iron  grid  rheostats, 
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the  motor  being  mounted  on  a  sliding  base  for  adjust- 
ment of  the  transmission  chain.  Power  is  brought  to 
the  building  at  11,000  volts,  passing  through  a  set  of 
air  cooled  step-down  transformers  which  reduce  it  to 
440  volts.  These  transformers  were  taken  from  the 
sub-station  at  Turk  and  Fillmore  streets,  where  they 
were  used  previous  to  the  installation  of  modern  motor 
generator  sets  at  that  point.  They  are  cooled  by  two 
Sirocco  No.  4  fans,  each  fan  being  operated  by  a  G.E. 
440  volt  lyi  h.p.  a.c.  motor.  These  fans  and  part  of 
the  switchboard  equipment  are  the  only  new  material 
used  on  this  part  of  tlic  work. 


Fig.   3.      Front  View  of  Relays,  Switcliboard.  Contactors 
and    Cast    Iron    Grid    Resistance. 

The  motor  shaft  carries  the  sprocket  for  the  Morso 
chain;  this  sprocket  contains  23  teeth,  is  15.04  in. 
in  diameter,  with  34  in.  face,  made  of  semi-steel.  The 
transmission  link  consists  of  two  Morse  Silent  Chains, 
each  16  ft.  wide,  with  2  in.  pitch.  This  drives  a 
sprocket  on  the  main  shaft  having  an  outside  diameter 
of  74.87  in.  with  117  teeth,  giving  a  speed  reduction 
of  approximately  5  to  1.  This  chain  is  the  largest  on 
the  Pacific  Coast  and  the  second  largest  in  the  world. 
In  addition  to  the  high  speed  ratio,  the  distance  be- 
1  vvcen  sprocket  centres  10  ft. — is  unusually  small. 

The  large  sprocket  drives  a  main  shaft  carrying  a 
herring  bone  pinion  42  in.  pitch  diameter,  4  in.  cir- 
cular pitch,  33  teeth,  which  meshes  into  the  twin  gears 
of  the  winders.  These  gears  have  a  pitch  diameter  of 
14  ft.,  with  J32  teeth.  Un  the  same  shafts  with  these 
gears  are  the  winders  which  carry  the  cable.  These 
winders  have  a  diameter  varying  from  13  ft.  ''  in.  t'> 
13  ft.  6  in.  due  to  the  wear  on  the  wooden  lining  'jf 
the  gi-ooves.  The  main  shaft  carries  a  fly  wheel  16  ft. 
ii",  diameter  weighing  22  tons,  which  is  a  duplicate  nf 
the  fly  wheel  used  h^  the  steam  plant.  This  fly  wliecl 
is  acted  on  directly  by  a  specially  designed  air  brake, 
shown  in  Fig.  5.  All  the  foregoing  equipment,  with 
the  exception  of  the  motor,  chain  and  sprockets,  was 
second-hand,  being  part  of  the  original  plant  or  taken 
from  abandoned  plants  owned  by  the  compan}-. 

The  brake  consists  of  a  hardwood  block  4  ft.  lon^; 
and  12  in.  wide,  cut  to  the  same  radius  as  the  fly  wheel, 
having  a  minimum  thickness  of  12  in.  This  block, 
when  in  action,  bears  directly  against  the  face  of  the 
fly  wheel,  being  actuated  by  an  eccentric  lever  con- 
nected to  an  air  cylinder.  The  air  cylinder  carries  a 
pressure  of  80  lbs.  per  square  inch,  with  a  diameter 
of  7  in.,  giving  a  pressure  on  the  brake  lever  of  3078 
lbs.;  as  the  levers  have  a  ratio  of  at  least  12  to  1,  this 


Vie 


I.      Transformer    Gallery    Showing    Oil     Switches, 
Operating   Lever   and    Blowers. 


gives  a  braking  pressure  at  the  rim  of  the  fly  wheel  of 
37,000  lbs.  \\\  actual  test  this  brake  has  brought  the 
cable  to  ;i  full  stoj)  in  12  seconds.  The  best  time  ob- 
tainable with  the  hand  brake  was  20  seconds.  This  is 
of  great  ser\icc  in  catching  a  broken  strand  before  it 
gets  out  (jf  the  power  house.  All  the  air  equipment 
described  is  identical  with  that  used  on  the  electric 
cars  of  the  company,  the  brake  being  applied  thror.gh 
an  ordinary  engineer's  valve  located  beside  the  con- 
troller. 

To  allow  for  emergencies  the  steam  engines  are 
held  in  reserve,  it  being  possible  to  disconnect  the 
luotor  by  throwing  out  the  33  tooth  pinion  and  to  con- 
nect tlu'  engines  by  throwing  in  a  similar  pinion  at  the 
steam  end. 

In  o])erating  the  steam  plant  the  cost  per  rated  en- 
gine h.p,  hour  was  64  mills.  With  the  electric  plant 
the  cost  per  rated  motor  h.p.  hour  is  58  mills.  The 
comparative  cost  of  lubrication  cannot  as  yet  be  accu- 
rately determined,  as  the  motor  has  not  been  in  opera- 
tion for  a  sutTicient  time,  but  a  considerable  saving  in 
favor  of  the  motor  is  expected. 


Fig.  5.  General  View  of  Motor,  Morse  Chain,  and 
l)i-iving  Sprocket.  The  Motor  Shown  has  by  Actual  Test 
Brought  the  Cable  Ropes  from  Complete  Rest  to  Full 
Speed    in    40    Seconds. 

On  account  of  the  more  uniform  speed  of  the 
motor,  the  wear  on  the  rope  has  been  greatly  reduced 
and  its  life  correspondingly  lengthened.     The  same  is 
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true  of  the  wear  on  the  sri]>s.  The  steam  engine,  under 
a  sudden  increase  of  load,  used  to  speed  up  and  liter- 
ally "chase"  the  cable  until  tlu'  governor  acted,  pro- 
ducing the  surging  and  jerking  of  the  cable  that  proved 
the  chief  objection  to  this  form  of  traction. 

The  constant  speed  of  the  motor  has  several  ad- 
\antages  in  addition  to  those  of  a  ])urely  economic  na- 
ture. The  smooth  operation  has  added  greatly  to  the 
comfort  of  travel  on  the  cable  lines,  has  ])ermitted  a 
more  rapid  service  and  has  eiial)led  the  cars  to  main- 
tain the  exact  schedule  during  rush  hours — a  thing 
hitherto  impossible. 


out  trouble,  bringing  the  roj)es  from  com])lete  rest  to 
full  speed  in  40  seconds. 

The  motor  drives  the  i-ntire  cable  system  of)erating 
on  Powell,  Afason,  Clay,  Sacramento,  Washington  and 
Jackson  streets.  This  consists  of  five  \j/^  in.  wire 
ropes  of  varial)le  lengths,  having  a  total  length  of  12.26 
miles,  with  a  net  weight  of  162  tons,  operating  a  maxi- 
mum of  32  cars. 

W'e  are  indebted  for  the  information  contained  in 
this  article  to  1!.  P.  Legare,  engineer  of  maintenance 
of  way  and  construction  for  the  LInited  Railroads.  The 
entire  la\(iut  was  designed  and  installed  by  \V.  B.  Far- 


ff/fi  7  CAR  CYi/NPSR 
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Fig.  C".      View   of   Frii-tinr    Clutch.      But   Twelvf   Second.'^     R«(|uiieil    tn    Bring   .System    to    StaniLstiU. 


In  excavating  for  the  foundations  of  the  main  driv- 
ing shaft  of  the  motor  plant  the  brick  foundations  and 
anchor  bolts  of  the  original  vertical  engines  were  en- 
countered. .-\s  they  were  in  excellent  condition  new 
threads  were  cut  on  the  old  bolts  anil  collars  fitted 
o\  er  them,  which  in  turn  engaged  the  anchor  bolts  of 
the  shaft  bearings.  The  collars  and  bolts  were  then 
embedded  in  concrete,  forming  a  \ery  satisfactory 
foundation. 

For  the  first  two  days  of  motor  operation  the  steam 
plant  was  not  disconnected,  for  fear  of  a  break  down. 
This  added  to  the  ordinary  load  on  the  motor,  the 
entire  friction  load  of  the  steam  plant  with  its  fly 
wheel  and  gears,  as  well  as  considerable  resistance  due 
to  the  back  pressure  of  air  in  the  cylinders.  In  spite 
of  this  handicap  the  electric  plant  worked  with  com- 
plete smoothness  from  the  start.  After  about  three 
weeks  operation  the  plant  was  shut  down  for  10  min- 
utes at  3  o'clock  in  the  afternoon  to  permit  lubrication 
experts  to  examine  the  chain.  This  made  it  necessary 
for  the  motor  to  start  the  entire  system,  under  full 
load,  from  a  dead  stop.    It  accomplished  this  feat  with- 


low,   chief   draughtsman   of  the   department   of   main- 
tenance of  way  and  construction. 


ENGINEERING   APPLICATION   OF   BAMBOO 
WOOD. 

In  Ja\-a  the  ( ioxernnient  engineers  have  recently 
constructed  a  road  bridge,  more  than  100  feet  long, 
with  a  central  span  of  over  60  feet,  entirely  of  bamboo. 
'I'he  road  bed  is  composed  of  bamboo  matting,  which 
will  be  covered  with  a  layer  of  dry  earth.  In  profile 
the  liridge  resembles  a  steel  structure,  l)ut  all  the 
niembers  are  bamboo  ro(ls.  It  is  estimated  that  such 
a  bridge  should  be  good  foi-  10  or  15  years.  There  are 
two  kinds  of  bamboo  used  in  building  and  cabinet- 
making  in  the  East — one  ha\'ing  solid  and  the  other 
hollow  stems.  The  solid,  seen  in  Japanese  furniture, 
is  much  smaller  than  the  hollow,  but  both  belong  to  the 
same  species.  In  the  construction  of  bamboo  houses 
no  nails  are  used.  The  parts  are  bound  together  with 
lashings  formed  from  the  skin  of  the  bamboo  itself. 
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NECESSARY  AMENDMENTS  TO  MINERAL 
LAWS.i 

BV    G.    0.     SMITH." 

Tile  increasing  share  which  the  Tnited  States 
Geological  Survey  has  been  asked  to  take  in  the  pubHc 
land  administration  by  the  Interior  Department  has 
brought  many  of  the  problems  connected  with  the 
public  land  laws  more  directly  to  the  attention  of  those 
charged  with  the  work  of  this  bureau.  For  over  thirty 
years,  however,  these  problems  have  interested  the 
Survey  geologists  who  have  had  exceptional  oppor- 
tunities for  first-hand  observation  in  nearly  all  the  im- 
portant mining  districts  of  the  country,  and  for  almost 
as  long  a  period  the  engineers  of  the  Survey  have  been 
in  touch  with  the  irrigation  and  power  developments 
in  the  public  land  States.  This  intimate  experience 
with  both  field  conditions  and  administrative  problems 
justifies  an  expression  of  opinion  which  may  be  ap- 
[iropriate  to  this  occasion. 

The  objects  to  be  sought  by  amendment  of  the 
public  land  laws  are,  first,  purposeful  and  economical 
development  of  resources  for  which  there  is  present 
demand  with  retention  of  such  control  as  may  insure 
against  unnecessary  waste  or  excessive  charges  to  the 
consumer,  and  second,  the  reservation  of  title  in  the 
people  of  all  resources  the  utilization  of  which  is  con- 
jectural, or  the  need  of  which  at  least  is  not  immediate. 
The  means  that  are  essential  to  the  attainment  of  these 
objects  are.  first,  the  classification  of  the  public  lands, 
second  the  separation  of  surface  and  mineral  rights, 
and  third,  the  disposition  of  the  lands  on  terms  that 
will  secure  the  highest  use.  enforce  development  and 
protect  the  public  interest.  Legislation  based  on 
these  principles  will  not  only  secure  the  positive  ben- 
efits of  immediate  utilization  but  will  also  avoid  the 
evils  of  speculative  holdings  of  lands  by  fictitious  use 
or  by  admitted  nonuse,  for  the  future  enjovment  of 
the  unearned  increment  or  of  the  profits  of  monopo- 
lization. With  actual  development  made  a  condition 
of  possession,  and  with  land  classification  and  separa- 
tion of  estates  made  preliminaries  of  disposition,  the 


utilized.  A  notable  advance  in  public  land  legislation 
was  the  passage  of  the  acts  of  March  3,  1909,  and  June 
22,  1910,  which  provide  that  patents  issued  there- 
under grant  title  to  the  surface  of  the  land  only  and 
thus  permit  the  agricultural  development  while  at  the 
same  time  the  United  States  retains  title  to  the  under- 
lying coal  deposits. 

On  the  subject  of  waterpower  legislation  the 
position  of  the  Geological  Survey  is  essentially  that 
set  forth  in  January  of  this  year  in  a  report  addressed 
to  the  Secretaries  of  the  Interior  and  of  Agriculture 
by  a  joint  committee  representing  the  two  Depart- 
ments. The  legislation  there  outlined  would  provide 
for  lease  of  public  and  reserved  lands  of  the  United 
States  valuable  for  waterpower  development  for  a 
fixed  term,  not  to  exceed  50  years,  with  moderate  - 
charges  for  use  and  occupancy  of  the  land,  and  re- 
vocable only  upon  breach  of  conditions  or  on  account 
of  the  charge  of  excessive  rates  to  consumers.  These 
leases  should  be  identical  in  terms,  whatever  the  De- 
partment under  which  they  are  granted,  with  joint  and 
uniform  regulations  governing  all  matters  relating 
to  waterpower  development  of  land  belonging  to  the 
United  States.  Provision  should  also  be  made  for 
periodic  and  equitable  readjustment  of  charges,  trans- 
fer of  lease,  preferential  rights  to  renewal,  and  com- 
pensation for  improvements  at  the  termination  of  the 
leasehold.  The  law  should  specifically  recognize 
waterpower  use  as  dominant  and  both  insure  to  the 
lessee  undisturbed  occupancy  of  the  land  needed  for 
such  use  and  reserve  for  future  utilization  all  the  land 
believed  to  possess  value  for  waterpower  development, 
these  lands  to  be  designated  by  the  President  but  to 
be  open  to  other  entry  subject  to  this  reserved  right 
wherever  separation  of  the  waterpower  use  and  other 
use  is  possible. 

The  chief  advantage  of  land  withdrawal  and  clas- 
sification lies  in  the  essential  relation  to  the  principle 
of  proper  disposition  of  the  public  domain,  the  real 
purpose  of  public  land  administration  being  to  secure 
such  reservation  or  disposal  of  the  people's  land  as  wil 


present  day  utilization  by  individuals  or  corporations     assure  its  highest  use.     The  question   of  amendment 
and  the  reservation  to  the  people  for  future  use  be- 
come at  once  possible  without  conflict  of  interests. 

The  classification  of  the  public  land  is  essential 
to  the  administration  of  not  only  such  laws  as  express 
the  principle  of  separation  but  also  of  those  whose 
purpose  is  to  promote  the  highest  use  of  the  land. 
Land  classification  is  first  of  all  the  determination 
of  the  best  use  to  which  each  particular  portion  of 
the  nublic  domain  can  be  put,  and  bv  the  organic  act 
of  March  3.  1879,  this  dutv  was  specificallv^■mposed 
upon  the  Director  of  the  Geological  Survey. 

Under  the  withdrawal  act  of  June  25,  1910.  classi- 
fication is  made  possible  in  advance  of  disposition  and 
disposition  can  be  postponed  to  await  needed  legis- 
lation. 

The  second  step,  both  in  principle  and  practice. 
appears  to  be  that  of  mak'ng  possible  bv  legislation 


of  the  present  laws  relating  to  the  disposition  of  coal, 
oil.  gas,  and  phosphate  deposits  on  the  public  domain 
is  recognized  as  fairly  before  the  public  by  the  spe- 
cific mention  of  these  minerals  in  the  Withdrawal  Act. 
The  coal  land  law  is  unquestionably  the  most  sat- 
isfactory of  the  present  mineral  land  laws  in  that  it 
admits  of  the  placing  of  an  adequate  valuation  upon 
the  deposits,  and  in  the  administration  of  this  law  the 
purpose  is  not  only  to  base  the  appraisal  price  upon 
the  quantity  and  quality  of  the  coal  present  and  to 
give  consideration  to  every  known  physical  and  com- 
mercial factor  affecting  the  value  of  the  deposits  but 
also  to  make  the  selling  price  approach  as  nearly  as  pos- 
sible the  present  purchase  of  a  royalty  under  a  lease- 
hold. Thereby  it  is  intended  to  permit  purchase  for 
immediate  development  and  at  the  same  time  to  pre- 
vent or  at  least  discourage  purchase  for  long-time  in- 


the  separation  of  surface  and  mineral  rights  whenever  vestment    or   for   monopolization.      So    many    factors. 

the  two  estates  have  values  which  can  be  separately  however,   require   consideration   that   an   ideal   adjust- 

■Ah.strartf>d  fvnm  <,n  afldrop.  at  th-  TwPntv-fir«t   \nnivpr-  "^^"^  '^^  ^^^  values  is  wcll  nigh  Unattainable  for  many 

rT9i"r  *''''  '^''''"^^"  "''*'""i  °<  Mines.  Hou^htnn,  Mich..  AuKiist  if  not  for  most  coal  lands,  and  on  this  account  a  strong 


Director    of   TJ.    S.    G.    S. 


argument  may  be  made  for  support  of  the  lease  over 
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the  sale  system.  Under  Ica.scliokl  it  vvuuld  be  com- 
paratively easy  so  to  adjust  the  relationship  between 
ground  rental  and  royalty  as  to  prevent  the  acquisi- 
tion of  coal  deposits  until  such  time  as  their  develop- 
ment should  be  profitable.  On  the  other  hand,  it  is 
possible,  under  the  present  law,  and  it  is  the  policy  in 
its  administration,  to  readjust  the  prices  from  time  to 
time,  either  by  reduction  to  encourage  development 
in  special  cases  or,  more  commonly,  by  raising  the 
price  on  account  of  increased  value  due  to  new  dis- 
coveries or  to  changed  commercial  conditions.  Hardly 
less  important,  moreover,  is  the  better  control  possi- 
ble under  a  lease  system,  although  against  the  advan- 
tage of  such  cotitrol  must  be  weighed  the  cost  of  Fed- 
eral management  and  the  possibilities  of  inefiicient 
administration  or  even  maladministration.  The  pres- 
ent coal  land  law,  however,  has  one  serious  defect, 
which  should  be  remedied  if  a  leasing  law  is  not  en- 
acted. The  restriction  of  area  that  may  legally  be 
acquired  to  a  maximum  of  160  acres  for  an  individual 
and  640  acres  for  an  association  is  not  in  accord  with 
good  mining  practice.  The  fi.xed  charges  on  the  cost 
of  a  modern  coal  mine,  provided  with  the  up-to-date 
equipment  necessary  to  conserve  life  and  property  and 
to  assure  jiiaxinium  recovery  are  tof)  high  to  be 
assessed  against  the  tonnage  of  so  limited  a  tract, 
especially  if  the  coal  seam  is  of  moderate  thickni'ss. 
A  law  designed  to  promote  the  practical  utilization 
of  coal  deposits,  whether  the  system  contemplates 
sale  or  lease,  must  provide  for  the  holding  of  a  large 
enough  unit  to  permit  the  opening  and  equipment  of 
a  modern  mine  and  to  warrant  its  operation  on  an 
economical  scale.  \\  ithout  such  provision  for  com- 
mercial operation  too  great  an  advantage  is  secured 
to  the  land-grant  railroads  and  large  coal  companies 
already  in  possession  of  considerable  areas  ot  high- 
grade   coal. 

The  most  urgent  need  of  legislation  for  the  dis- 
position of  mineral  deposits  is  in  the  case  of  oil  and 
gas.  It  is  most  apparent  that  the  placer  law,  which  is 
none  too  well  adapted  to  meet  modern  conditions  in 
mining  placer  gold,  is  wholly  inadequate  as  a  method 
of  dealing  with  public  oil  lands,  inasmuch  as  the  dis- 
covery of  oil  is  a  late  stage  in  the  exploration  and 
development  of  the  land  claimed  under  the  law.  Thus, 
large  expenditures,  extending  over  several  months, 
if  not  years,  are  necessary  before  any  right  is  acquired 
against  the  Government,  and  during  all  this  time  there 
is  lacking  any  legal  protection  of  the  oil  prospector 
against  unscrupulous  claimants  or  competitors  better 
backed  by  capital.  The  need  for  remedial  oil  legisla- 
tion is  somew^hat  less  acute  than  it  was  a  year  ago,  bv 
reason  of  the  passage  of  the  act  approved  March  2. 
1911,  the  effect  of  which  is  to  validate  a  class  of  claims 
which,  while  clouded  by  the  construction  which  the 
Department  was  forced  to  place  upon  the  misfit  placer 
law,  under  which  title  to  oil  lands  must  now  be  made, 
were  bona  fide  in  that  the  inception  of  their  develop- 
ment antedated  the  oil  land  withdrawals.  This  enact- 
ment was  in  accord  with  the  spirit  of  the  withdrawal 
act.  which  provides  for  the  protection  of  equities 
alreadv  established. 

The  need  for  a  better  law  is.  however,  imperative 
.-ind  the  legislative  action  demanded  bv  the  situation 
should   not  be   limited   to   an   attempt   to   revamp   the 


general  placer  law  but  should  be  the  enactment  of 
an  altogether  new  measure,  especially  adapted  to  pro- 
\ide  for  the  sane  and  equitable  development  of  this 
industry  in  the  future.  First,  the  new  law  should  au- 
thorize the  issue  of  exploratory  permits,  granting  to 
individuals  or  associations  the  exclusive  privilege  of 
occupation,  the  sole  condition  of  such  a  grant  being 
diligent  and  adequate  prosecution  of  development 
work,  measured  by  the  expenditure  of  fixed  sums 
within  certain  periods,  with  possibly  the  payment  of 
a  small  fee  to  the  Government  in  lieu  of  such  expen- 
diture during  the  first  six  months.  The  issue  of  this 
permit  should  preferably  be  limited  to  one  to  each 
citizen  or  association  of  citizens,  although  after  the 
lapse  or  surrender  of  such  a  jiermit  the  former  holder 
should  be  allowed  to  again  apply  for  an  exploratory 
permit.  In  the  second  place,  the  law  should  provide 
that  upon  discovery,  the  holder  of  the  permit  be  given  a 
leasehold  title  with  a  royalty  varied  to  meet  local  and 
actual  conditions.  The  "wild-catter,"  or  prospector  in 
unproved  country,  whether  such  unproved  territory  is 
classified  on  geological  evidence  as  oil  land  or  not, 
should  be  given  special  privilege  to  offset  his  greater 
risk.  This  prixilege  might  take  the  form  of  an  in- 
creaseil  acreage,  held  l)oth  under  permit  and-  under 
lease,  or  a  practical  exemption  from  the  payment  of 
royalty,  merely  a  nominal  rental  being  charged  under 
the  lease.  The  chief  advantage  of  the  leasehold  for 
oil  over  a  fee  simple  title  lies  in  the  prevention  of  mo- 
nopolization through  large  holdings.  Such  large  hold- 
ings without  production  wr)uld  be  guarded  against  by 
a  ground  rental  sufficiently  high  to  discourage  the  ac- 
(piisition  of  lands  except  for  immediate  and  continued 
development,  although  provision  should  also  be  made 
in  the  lease  for  surrender  under  terms  which  would 
protect  the  Government.  This  indirect  control  of  de- 
\elopment  woidd  be  preferable  to  the  direct  enforce- 
ment, by  forfeiture,  of  continuous  production,  which 
should  be  avoided  because  of  the  danger  of  disturb- 
ing the  delicate  equilibrium  between  supply  and 
demand.  Transfers  of  interest,  under  either  permit  or 
lease,  should  be  permitted  because  of  the  absolute 
necessity  in  most  instances  of  securing  capital  for 
both  drilling  and  operating  an  oil  well.  The  law, 
however,  should  set  forth  the  purpose  of  such  control 
of  transfer,  which  would  be  to  provide  protection  for 
the  original  locators,  most  of  them  men  of  small 
means,  and  more  especially  to  secure  the  prohibition 
of  too  large  holdings  of  Government  leases  by  big 
companies. 

Whatever  the  details  that  may  characterize  this 
or  that  amendment  to  the  public  land  laws,  the  essen- 
tials to  be  sought  are  development  of  those  resources 
for  which  there  is  present  need  and  the  protection 
of  the  other  resources  for  which  there  is  no  immediate 
demand.  To  this  end  the  lawmakers  in  mv  opinion 
should  concern  themselves  more  in  retaining  such  con- 
trol as  will  prevent  either  nonuse  on  the  one  hand  or 
waste  on  the  other,  than  in  devising  means  of  increas- 
ing the  public  land  receipts  by  heavy'  royalties  on  the 
producing  coal  mine  or  hydroelectric  plant.  Tax  in- 
stead the  idle  property.  Through  the  full  development 
of  the  mineral  industry,  the  nation  can  secure  indirect 
benefits  far  in  excess  of  any  direct  profits  in  the  form 
of  fees  or  rayalties. 


August   12,   1911.] 
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TEST  OF   FIRE   ALARM    SYSTEM    RECENTLY 

INSTALLED   AT   THE   PRESIDIO 

HOSPITAL. 

An  automatic  tire-alarm  system  has  recently  been 
installed  at  the  Presidio  Hospital.  The  installation 
covers  practically  all  of  the  39  government  buildings 
in  the  hospital  department  as  shown  in  Fig.  1. 


these  gongs  is  placed  outside  of  the  administration 
building,  in  order  for  everybody  to  hear  the  alarm. 
The  source  of  power  used  in  operating  this  system  is 
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="-- ELECTRIC    CIFUlUITa 
Fig.    1.     Plan    ot    Hospital    Buildings    at    Presidio. 

I.  Administration    Building    (Main    Alarm    Station). 
2   and   S.     Barrack   Quarters. 
3,  4.  5,  6,  7.     Wards. 

9.  Detention   Ward. 

10.  Nurses'   Quarters. 

II.  Post    Exchange. 

12.  New   Officers'   Ward. 

13.  14.    15,    16.    17.    20.     Wards. 
18.     Operating    Room. 

Dining   Room. 
Electric  Laboratory. 
Kitchen    and    Store    House. 
Main    Detention   Ward. 

24.  D>?tention    Ward,  '' 

25.  L.aundry. 

26.  Patients'    Store    House. 

27.  Power    House    (Main    Alarm    Station). 

28.  General    Store    House. 

29.  30.    32.     Stables. 
31.     Carpenter    Shop. 

34,  35,  36,  37.  38,  39.     Store  Houses. 
33.      Shops. 

The  system  consists  of  small  tubing  encircling  ilie 
ceiling  of  each  room  and  also  beneath  the  flooring 
and  between  the  ceiling  and  roof.  Within  the  39  buiUl- 
ings  equipped  with  the  tubing,  there  are  55  separate 
circuits,  each  circuit  covering  a  certain  part  of  a  build- 
ing. An  alarm  bell  is  placed  in  an  accessible  place 
in  each  building  which  continuously  rings  in  case  of 
fire.  Simultaneously  an  alarm  is  sounded  in  two  mam 
centers,  which  are  the  administration  building  and 
the  power  house.  In  these  two  buildings  are  placed 
a  large  70  drop  annunciator,  designating  the  exact 
location  of  fire.  At  the  same  time  a  register  tape  regis- 
ters the  building  on  fire,  while  a  large  10  in.  gong 
strikes  the  number  of  building  ringing  in.      One   of 


Fig.    2.      Bell  and   Diaphragm   for    Fire   Alarm. 

bv  means  of  storage  batteries,  having  two  sets  of 
batteries,  with  battery  board  to  operate  same,  while 
one  is  in  use,  the  other  is  on  charge.  By  such  ar- 
|-angement  there  is  always  sufficient  power  to  operate 
the    sA'stem. 


Fig.    3.      Igniting   Fire   for   Testing   System. 

The  alarm  operates  by  utilizing  the  expansion  of 
air,  due  to  heat,  in  a  small  tubing  which  is  distrib- 
uted on  the  ceilings  of  the  risk  to  be  protected.    The 
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ends  A  and  !'>  of  llic  uil)ing  which  lias  encircled  a  ronm 
to  be  protected,  are  connected  to  metal  diaijhrains 
C  and  D  (see  Vig.  2).  .Vny  sudden  rise  of  temperature 
at  any  point  uf  this  loop  is  cpiickl}'  transmitted  to  the 
diaphrams.  This  causes  an  unbalanced  condition  with 
the  air  from  without  pressing  against  the  other  side  of 
the  diaphram.  This  pushing  of  the  diaphram  to  one  side 
closes  an  electric  circuit  which  sounds  the  alarms.  One 
salient  feature  of  the  installation  is  found  in  the  fact 
that  even  though  a  tube  becomes  broken  or  shattered 
by  means  of  the  double  diaphram  arrangement  the 
alarm  is  still  sounded.  As  a  sudden  rise  of  tempera- 
ature  is  necessary  to  operate  the  alarm  in  order  to 
cause  the  unbalanced  condition  at  the  diaphram, 
although  the  diaphram  is  sensitive  to  a  very  small  un- 
balanced temperature,  yet  exceecdingly  hot  weather 
will  not  sound  the  alarm  for  the  diaphram  has  the 
same  pressure  within  as  without. 

During  the  past  week  a  series  of  tests  have  i)een 
put  through  in  order  to  thoroughly  try  out  the  sys- 
tem. Fig.  3  shows  a  can  with  alcohol  just  about  tu 
be  ignited.  By  careful  scrutiny  the  small  wire  tubing 
can  just  be  distinguished  on  ihe  ceiling  above.  A 
series  of  alarms  were  sent  in  from  various  buildings 
within  25  to  40  seconds  after  the  ignition  shown.  A 
tube  was  then  cut  and  the  alarm  came  thrciugh.  though 
a  few  seconds  later.  After  this  experiment  a  regular 
bonfire  was  built  in  the  barracks  under  the  direction 
the  Colonel  in  charge,  burning  from  all  variations  of 
a  small  fire  to  a  large  blaze.  When  it  assumed  ilan- 
gerous  proportions  the  alarm  was  prom])tly  somided. 
The  installation  has  been  under  the  personal  sujier- 
yision  of  Gregg  Curtin.  Pacific  Coast  Manager  of  the 
International  Electric  Protection  Company  of  New 
York. 


WORK  NORTH  OF  GATUN  LOCKS. 

Work  has  been  begun  on  a  cofter-dam  which  will 
be  built  across  the  north  end  of  the  lower  lock  at  Gatun 
to  prevent  water  from  entering  the  lock  pit  during  the 
removal  of  an  earthen  dike,  containing  about  500.000 
cubic  yards  of  material,  which  now  serves  as  the  only 
barrier.  The  arrangement  will  also  permit  of  an  un- 
interrupted continuance  of  operations  within  the  lock 
while  the  removal  of  the  dike  is  in  progress.  The  site 
of  the  dam  will  be  at  the  caisson  sill  of  the  lock,  and 
the  structure  will  be  built  of  sheet  piling,  caulked  and. 
battened,  supported  by  concrete  piers,  43  feet  high  and 
18  inches  thick,  spaced  10  feet  from  center  to  center. 
It  will  be  of  sufficient  strength  to  resist  a  40-foot  head 
of  water,  which  is  about  the  depth  of  the  existing 
artificial  basin,  north  of  the  locks.  WHien  the  dam  is 
completed,  a  suction  dredge  will  be  brought  up  the 
French  canal  and  through  a  small  channel  connecting 
it  with  the  basin,  and  set  to  work  on  the  dike,  the 
material  being  w-asted  to  one  side.  When  the  dredge 
has  finished  operations,  it  will  be  removed,  the  open 
water  channel  closed,  and  the  pit  unwatered  and 
cleaned  out.  after  which,  the  work  of  constructing  the 
approach  wall  can  be  .started. 


HOOP  SYSTEM  OF  DELIVERING  ORDERS. 

The  method  of  using  hoops  has  been  in  use  on 
transcontinental  railway  service  for  years.  It  has  not, 
liowever.  been  in  general  use  in  electric  service. 

Superintendent  1'".  A.  iSoutelle  of  the  Pugct  Sound 
Electric  Railway  has  found  it  most  convenient  in  the 
issuing  of  orders   to   express  or  limited   trains.     The 


ii  II., ..J. 


-trni  cm  liimited  Trains. 


hof)p  system  as  shown  in  the  illustration  of  the  lim- 
ited between  Kent  and  Tacoma,  Wash.,  is  used  when 
orders  are  to  be  delivered,  which  do  not  require  the 
signature  of  the  conductor  and  motorman.  In  all 
orders,  however,  restricting  the  rights  of  trains,  the 
motorman  must  stop  his  car  and  the  crews  sign  the 
orders. 

The  hoops  are  made  of  very  li.ght  wood  and  are 
held  by  the  telegraph  operator  in  a  position  where 
the  conductor  standing  on  the  steps  of  his  train  can 
pass  his  arm  through  it  and  receives  it  in  that  man- 
ner. The  stations  are  kept  supplied  with  hoops  by 
interchange — i.  e.  the  conductor  throws  one  ofif  as 
he    receives    one    from    the    operator. 


BONUSES  FOR  MEMPHIS  EMPLOYES. 

On  March  1,  tlie  Memphis  Street  Railway  Com- 
pany announced  that  all  motormen  and  conductors  who 
during  the  succeeding  three  months  could  show  a  clean 
record  with  no  accidents  or  violations  of  rules  should 
be  awarded  a  bonus  of  one  cent  an  hour.  During  the 
past  three  months  the  results  have  been  satisfactory 
under  this  arrangement  and  the  practice  will  be  con- 
tinued. The  company  has  distributed  ,$3500  among  the 
employes,  some  of  the  crews  having  earned  the  bonus 
from  the  time  the  plan  was  inaugurated. 
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REDWOOD. 

A  recently  published  Agricultural  Department 
bulletin  by  W.  L.  Hall  and  H.  Maxwell  on  Uses  of 
Commercial  Woods  of  the  United  States,  is  of  much 
interest  to  users  of  redwood. 

Redwood  has  a  dry  weight  of  26.2  pounds  per  cubic 
loot,  a  specific  gravity  of  0.42,  ash  0.14  per  cent  dry 
weight  of  wood,  a  fuel  value  57  per  cent  that  of 
v/hite  oak,  a  breaking  strength  of  8000  pounds  per 
square  inch  and  a  factor  of  stiffness  equal  to  1,140,000 
pounds   per  square   inch. 

In  character  and  quality  it  is  light,  soft,  moderately 
strong,  brittle,  grain  fine,  even,  straight,  sometimes 
curly;  annual  rings  wide  in  the  young  timber,  summcr- 
v.'ood  thin,  dark  colored,  hard,  conspicuous ;  medullary 
lays  numerous,  very  obscure;  color  light  to  dark  red, 
the  thin  sapwood  nearly  white ;  splits  and  works  easilv 
and  polishes  well ;  very  durable  in  contact  with  the 
soil. 

In  growth  it  reaches  a  height  of  180  to  280  feet, 
occasionally  over  300;  diameter  6  to  10  feet,  some- 
times 15. 

The  redwood  belt  extends  in  a  strip  .SOO  miles  long 
from  southern  Oregon  to  central  California.  The  strip 
is  narrow,  ranging  in  width  from  10  to  30  miles.  The 
commercial  range  has  been  estimated  to  cover  3000 
square  miles,  but  the  dense  logging  woods  cover  a 
much  smaller  area  than  that.  The  estimates  of  the 
merchantable  stand  vary.  In  1880  the  Federal  census 
placed  it  at  2S,82.S,000,600  feet.  More  than  20  years 
later,  upon  fuller  information,  private  estimates  dou- 
bled that  amount,  notwithstanding  much  cutting  had 
been  going  on  for  years.  The  heaviest  stand  is  near 
the  center  of  the  redwood  region,  in  Humboldt  Countv. 
Cal.,  though  very  dense  forests  exist  both  north  and 
south  of  that  point.  It  is  not  unusual  for  50,000  feet  to 
be  cut  from  a  single  acre,  and  often  three  times  that. 
Single  trees  of  enormous  contents  have  been  reported, 
and  it  is  probable  that  no  other  timber  in  this  country 
can  show  larger  yields  per  acre. 

Mature  trees  attain  an  age  of  from  500  to  800 
years.  The  oldest  reported  was  1373  years,  so  that 
redwood  does  not  attain  to  the  great  age  of  the  big 
tree  of  the~ Sierra  Nevada  Mountains.  Redwood  trunks 
20  feet  in  diameter,  with  heights  of  300  feet  or  more, 
have  been  measured,  but  the  average  is  much  under 
that,  ranging  between  6  and  10  feet.  When  a  tree 
passes  the  age  of  500  years  it  is  liable  to  die  at  the  top. 

Redwood  is  one  of  the  few  soft  woods  that  repro- 
duces bountifully  from  sprouts.  Few  trees  surpass  it 
in  that  particular,  and  the  vigor  of  the  sprout  growth 
is  remarkable.  A  large  portion  of  the  forest  is  re- 
newed in  that  way,  and  the  largest  trees  retain  their 
ability  to  send  up  shoots  from  the  stumps. 

The  splendid  redwood  was  inviting  to  the  early 
settlers  of  the  region,  and  they  put  to  use  as  much 
of  it  as  they  needed.  The  Spaniards  cut  sparingly, 
because  they  wanted  little.  They  were  moderate  users 
of  lumber,  and  for  their  more  pretentious  buildings  pre- 
ferred adobe  or  unburned  bricks.  They  found  places 
for  a  few  heavy  beams  in  their  churches  and  mission 
buildings,  but  the  majority  of  these  structures  were  in 
central  and  southern  California  outside  the  redwood 


belt,  and  very  little  redwood  found  place.  The  Russian 
settlers  cut  considerably  more,  but  their  total  cuttings 
were  not  sufficiently  extensive  to  make  an  impression 
upon  the  hundreds  of  square  miles  of  that  timber  near 
the  California  and  Oregon  coasts.' 

Settlements  of  Americans  were  planted  very  rap- 
idly after  the  discovery  of  gold,  and  sawmills  in  the 
redwood  region  put  in  their  appearance  about  1850. 
Lumber  was  cut  for  houses,  barns,  fences,  and  other 
farm  uses,  and  a  small  amount  of  it  found  its  way  to 
the  mines,  where  it  was  made  into  sluice  boxes,  rockers, 
sheds,  and  other  mining  appliances  and  appurtenances. 
But  the  principal  mining  fields  were  not  near  the  red- 
wood forests,  and  the  use  of  the  wood  by  the  placer 
miners  was  the  exception  rather  than  the  rule.  In 
some  instances  boats  were  made  of  it,  but  it  was  not 
esteemed  for  that  purpose  as  highly  as  Port  Orford 
cedar,  which  was  abundant  about  Coos  Bay  in  south- 
western Oregon.  The  chief  demand  for  redwood  dur- 
ing the  early  years  was  as  ranch  material.  The  earliest 
operations  by  sawmills  were  south  of  San  Francisco 
and  immediately  north  of  it.  It  is  said  that  the  first 
cargo  of  redwood  shipped  from  the  Humboldt  Bay 
region  was  in  1855,  though  fir  and  pine  were  shipped 
from  there  earlier.  The  cargo  amounted  to  200,000  feet, 
and  went  to  San  Francisco.  The  earliest  operators 
picked  small  redwood  trees  because  their  primitive 
mills  could  not  manufacture  those  of  large  size.  Dur- 
ing the  Civil  War  circular  saws  began  to  replace  the 
muley  saws  of  the  pioneers,  and  large  timber  could 
be  handled. 

A  redwood  picket  fence  at  Santa  Cruz,  Cal.,  was 
said  to  have  remained  sound  61  years,  and  in  the  vicin- 
ity of  old  Russian  settlements  fence  posts  are  shown 
in  fairly  good  condition  which  it  is  claimed  were  placed 
there  almost  a  century  ago.  That  is  proof  not  only  of 
the  lasting  property  of  the  wood,  but  also  indicates 
that  it  was  a  fence  material  at  an  early  date.  Pioneers 
put  it  to  use  also  for  poles,  grapevine  stakes,  wharf 
piles,  piers,  and  supports  for  bridges,  and  well  curbs. 
Though  the  best  of  the  wood  resists  decay  many  years 
on  land  or  in  fresh  water,  it  offers  little  resistance  in 
salt  water  when  attacked  by  the  teredo  or  other  marine 
borers.  The  tannin  or  other  acid  which  the  wood  con- 
tains is  credited  with  rendering  it  immune  from  rav- 
ages of  land  insects  and  fungus,  but  saU  water  appar- 
ently leaches  the  substance  out  in  a  short  time  and 
leaves  the  wood  defenseless.  For  that  reason  piles, 
wharves,  cribs,  piers,  and  sea  walls  built  of  redwood 
in  early  times  have  not  survived  in  salt  water  as  well 
as  in  fresh. 

In  1902  the  Southern  Pacific  Railroad  had  in  its 
tracks  west  of  EI  Paso  12,000,000  redwood  ties.  That 
was  twice  as  many  as  the  ties  of  all  other  woods  com- 
bined. Where  the  traffic  is  moderate,  and  where  plates 
are  used  between  the  rails  and  the  wood,  these  ties  last 
S  to  10  years.  If  plates  are  not  used  the  iron  rails  cut 
them  rapidly.  In  most  cases  a  redwood  tie  wears  out 
before    decav    renders     it    useless.     Where   traffic    is 


^  Documentary  evidence  of  the  Russians'  activity  in  cutting 
rpfl^vood  is  not  abiinrl.Tnt  biit  numerous  sawpits  and  stumps 
evidently  cut  lonp  a^o  about  Port  Ross  and  Bodegra  i3ay  are 
said  to  date  from  the  days  wlien  the  Muscovites  in  California 
manufactured  redwood  lumVier  with  "whipsa'ws. — "Souvenir  Hum- 
boldt  County,"    California,    p.    3. 
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light,  as  on  .side  tracks  aiui  switches,  the  wood  gives 
service  two  or  three  times  as  long  as  in  main  lines. 
Instances  have  been  cited  where  redwood  ties  in  Cali- 
fornia were  in  daily  use  for  25  or  .^0  years,  hut  in  those 
cases  mechanical  wear  was  small. 

The  spike-holding  properties  of  redwood  are  only 
fair.  Softwoods  are  generally  inferior  to  hardwoods 
in  that  respect,  and  redwood  is  in  the  class  with  aver- 
age softwoods.  The  ties  are  not  only  extensively  used 
in  California  and  west  of  the  Rocky  Mountains,  but 
they  are  found  in  considerable  numbers  in  the  rail- 
roads of  Mexico,  Peru.  Chile,  and  even  in  India.  One 
of  the  chief  properties  recommending  this  timber  in 
some  foreign  covmtries  is  its  immunity  from  attack 
by  ants.  The  coloring  substance  in  the  wood  is  sup- 
posed to  be  the  cause  of  it,  and  this  timber  is  often, 
perhaps  always,  untouched  where  other  timbers  may 
be  devoured.  The  advance  in  redwood  prices  in  re- 
cent years  has  excluded  it  from  some  regions  as  a  tie 
material.' 

Railroads  employ  redwood  for  many  purposes 
other  than  ties.  It  is  an  excellent  culvert  timber,  be- 
cause of  its'  resistance  to  decay.  For  the  same  reason 
it  goes  into  trestles  and  bridges  in  jiositions  where 
strength  is  not  the  chief  essential.  In  sheds,  ware- 
houses, and  ])uildings  of  various  kinds  it  is  often  se- 
lected for  the  foundation  material,  sills,  sleepers,  and 
pieces  near  the  ground.  It  is  used  for  car  roofs,  siding, 
and  interiors.  The  characteristic  which  fits  it  specially 
for  these  ])urposes,  is  its  small  tendency  to  shrink  or 
swell.  This  is  important  in  freight-car  material,  which 
is  liable  to  pass  in  a  few  clays  from  dry  summer  heat 
to  cold  mountain  rains  or  snows,  or  into  fogs,  and 
back  again  into  dry  airs.  Redwood  stands  that  tesi 
in  a  way  highly  satisfactory.  It  holds  paint  well,  which 
lessens  repair  liills.  Redwood  in  freight  cars  has  given 
20  years  of  service,  a  record  that  will  compare  well  with 
that  of  any  other  v.'ood. 

The  industries  of  the  Pacific  Coast,  and  in  a  lesser 
degree  of  the  whole  country,  owe  much  to  the  good 
(pialities  of  redwood  as  a  material  for  tanks,  vats, 
flumes,  conduits,  and  other  structures  of  that  class. 
Railroad  water  stations  in  California.  Arizona,  and 
Nevada  are  well  equipped  with  tanks  of  this  wood. 
They  are  frequently  a  part  of  municipal  waterworks. 
Eureka,  Cal..  some  years  ago  built  a  tank  30  feet  high, 
54  feet  in  diameter,  and  with  a  ca])acit\-  of  about 
584.000  gallons,  and  later  added  another  of  equal 
capacity.  \\'hen  redwoo<l  is  first  used  for  holding  or 
conducting  water  the  fluid  is  stained  by  the  coloring 
matter  leached  from  the  wood,  and  the  same  result  is 
seen  when  water  flows  from  a  new  redwood  roof.  In  a 
short  time,  however,  the  water  clears  and  no  unpleas- 
ant results  follow. 

The  wine  makers  of  California  equip  their  cellars 
with  redwood  tanks  for  storage  purposes.  For  this 
class  of  heavy  cooperage  it  is  one  of  the  best  obtain- 
able materials.     The  density  of  the  wood  is  sufficient 


'Twenty  ye.ars  or  mni'i'  ago  it  was  not  unusual  in  central 
California,  near  the  lines  of  tlie  Southern  Pacific  Railroad,  to 
find  nunierou.'i  fields  and  corrals  inclosed  by  fences  with  red- 
wood posts  which  hail  served  as  railroad  ties  until  too  badly 
worn  for  that  purpose.  When  the  railroad  removed  them  from 
the  track  the  vineyardists  and  stockmen  hauled  them  away,  and 
splitting  them  made  two  posts  from  a  tie  and  got  many  years 
of  service  from  them. 


to  prevent  leakage;  the  grain  is  straight,  making  it 
easy  to  work  :  it  gives  long  service ;  and  is  not  liable 
to  be  attacked  b\-  boring  insects  which  sometimes  rid- 
dle pine  tanks.  Tanners'  vats  of  redwood  last  a  long 
time,  and  the  wood  resists  the  action  of  tanning  solu- 
tions. Redwood  vats  also  meet  the  trying  demands 
in  cyanide  plants  where  ores  are  separated. 

Some  of  the  finest,  largest,  and  best-built  wooden 
water  pipes  and  conduits  are  of  redwood.  It  meets  re- 
quirements so  well  and  in  so  many  ways  that  large  use 
of  it  is  made  hundreds  and  even  thousands  of  miles 
from  the  source  of  supply.  The  staves  are  fitted  and 
joined  so  accurately  that  leakage  is  little  more  than 
from  iron,  and  it  is  claimed  that  the  wood  is  so  much 
smoother  that  a  given  pipe  will  carry  more  water  than 
one  of  metal.  This  is  particularly  true  after  the  two 
have  been  some  years  in  use.  The  wood  grows 
smoother  by  wear  and  the  iron  rougher  by  corrosion 
and  accretions.  Pipes  from  8  inches  to  9  or  10  feet 
in  diameter  are  in  use,  and  single  pipes  have  been  built 
20  miles  long.  Redwood  pipes  and  flumes  of  this  kind 
have  been  constructed  as  parts  of  municipal  water 
plants  or  of  manufacturing  concerns  or  mines'  in  all 
portions  of  the  United  States.  The  staves  are  gener- 
ally shipped  ready  manufactured,  though  some  fitting 
is  done  on  the  ground.  The  ])ipcs  are  bound  with  iron 
hoops.  It  is  possible  to  carry  such  flumes  across  ra- 
vines or  trestles,  or  under  the  ground,  and  if  necessary 
they  can  rise  above  the  level  or  sink  below  it  like  a 
siphon. 

Brewers  coat  their  redwood  tanks  with  shellac  on 
the  inside  to  prevent  direct  contact  with  the  wood. 
Such  receptacles  are  widely  used,  not  on  the  Pacific 
coast  alone,  but  in  Milwaukee.  Chicago,  Cincinnati,  and 
other  eastern  and  central  cities. 

Aqueducts  and  flumes  in  connection  with  irrigation 
canals  are  frequently  of  redwood.  In  that  capacity  red- 
wood has  figured  perhaps  more  largely  than  any  other 
timber  in  the  development  of  irrigation  in  California. 
It  has  given  much  satisfaction  in  the  construction  of 
1,'irge  outfall  sewers,  where  resistance  to  decay  is  of 
much  importance.  Redwood  water  pipes,  built  of 
staves  and  banded  with  metal  hoops,  are  used  in  many 
parts  of  the  country. 

Redwood  gutters  and  eave  troughs  for  houses  are 
widely  used,  not  only  in  California,  but  in  distant  re- 
gions. 

Redwood  has  long  had  the  rejuitation  of  being  one 
of  the  slowest  woods  to  burn,  and  for  that  reason  one 
of  the  safest  materials  for  wooden  houses.  It  does 
not  kindle  in  a  blaze  quickly,  and  so  absorbent  is  the 
wood  that  it  takes  in  water  almost  immediately,  so 
that  a  redwood  house  on  fire  may  be  saved  when  a  pine 
building  in  the  same  situation  could  not  be.  It  is 
not  denied  that  redwood  houses  will  burn,  but  it  is 
asserted  that  the}-  are  less  liable  to  burn  than  buildings 
of  most  other  woods. 

As  in  house  construction,  so  in  interior  finish,  red- 
wood meets  almost  every  use  and  requirement.  Floors 
and  ceilings  are  made  of  it.  and  wainscoting,  panels, 
moldings,  chair  boards,  brackets,  shelves,  railing,  stair 
work,  spindles,  balustrades,  and  mantels. 

A  small  quantity  of  redwood  furniture  has  been 
on  the  market  since  the  wood  first  came  into  use,  but 
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in  recent  years  the  demand  has  greatly  increased.  Twii 
distinct  patterns  of  this  furnitnre  are  made — that  which 
is  without  figure  in  the  \voo(l,  l)ul  willi  pieces  and  pan- 
els broad,  ample,  and  in  appearance  hi  miogcneous,  and 
tliat  made  of  figured  wood. 

Redwood  shakes  have  lieen  a  merchantable  com- 
modity for  60  years  in  California,  and  have  sometimes 
been  shipped  elsewhere.  They  are  usually  split  from 
straight,  perfect  wood  and  are  used  for  covering  build- 
ings and  as  siding  for  barns  and  sheds.  In  size  they 
are  smaller,  but  in  use  very  similar  to  the  clapboards 
formerly  employed  in  the  Eastern  States  as  roofing 
for  log  cabins  and  other  buildings.  The  split  shake  is 
a  wasteful  product,  and  its  diminishing  use  is  not  a 
matter  for  regret.  In  recent  years,  however,  there 
has  been  a  tendency  to  saw  shakes  instead  of  splitting 
them.  Sawed  shakes  were  not  unknown  20  years  ago, 
but  they  were  not  much  used.  Some  of  the  shingle 
mills  have  added  shake  saws  and  find  them  profitable. 
The  product  can  be  made  from  any  wood  that  will 
make  shingles  and  no  account  is  taken  of  cross  grain. 
The  waste  compared  with  that  resulting  when  shakes 
are  split  is  reduced  to  a  minimum. 

Redwood  has  been  tested  to  some  extent  for  paving 
blocks.  After  15  years'  service  pavement  of  this  wood 
has  been  found  in  fairly  good  condition.  In  this,  as  in 
many  other  of  its  uses,  its  resistance  to  decay  is  among 
its  chief  recommendations.  It  has  others,  however, 
for  its  softness  makes  it  easy  under  horses'  feet  and 
it  is  nearly  noiseless. 

Pattern  makers  draw  upon  redwood  for  supplies. 
It  has  not  the  exclusive  field  even  among  California 
woods,  sugar  pine  being  a  competitor,  while  in  the  East 
it  competes  with  yellow  poplar,  basswood,  and  white 
pine.  Some  large  manufacturers  prefer  redwood  for 
this  purpose,  and  it  seems  likely  to  gain  rather  than 
lose  as  a  pattern  material  in  foundries,  machine  shops, 
shipyards,  and  other  factories  and  shops. 

It  goes  to  New  York  and  other  eastern  cities  for 
tobacco  boxes.  Comparatively-  few  woods  meet  the 
exacting  requirements  insisted  upon,  which  is  that  they 
must  not  impart  taste  or  odor  to  the  tobacco.  For- 
merly sycamore  was  almost  the  exclusive  wood  for 
these  boxes,  but  (_)thers  have  come  in,  notably  tupelo, 
and  now  the  California  redwood  has  successfully  met 
the  requirements. 

Cigar-box  makers  are  not  so  clunce  in  material 
as  are  the  manufacturers  of  boxes  for  plug  tobacco. 
Appearance  has  much  to  do  with  their  choice,  and  red- 
wood is  meeting  the  Pacific  Coast's  cigar-box  makers' 
demands. 

Redwood  box  lumber  competes  with  sugar  pine 
and  other  coast  soft  \v(i<  ids  for  fruit  boxes.  Its  dark 
color  is  sometimes  objected  to  because  it  increases 
the  difficulty  of  lUiing  good  stenciling.  When  l)Oth 
redwood  and  white  fir  are  convenient  and  available, 
many  fruit  packers  prefer  the  latter  for  boxes. 

Musical-instrument  makers  do  not  appear  ti)  have 
drawn  heavily  upon  reclwood,  probably  because  the 
manufacture  of  musical  instruments  is  not  a  highly 
developed  industry  on  the  Pacific  Coast.  It  is  listed, 
however,  as  a  piano  wood  by  Massachusetts  manufac- 
turers. 

A  small  quantity  of  this  timber  goes  to  the  makers 


of  wagons  and  carriages  and  is  worlscd  into  tops, 
chiefiy  light  bodies,  seats,  dashboards,  or  in  panels 
lor  business  \eliicles,  such  as  bread,  butclici',  and  laun- 
dr\'  wagons.  The  liabilitv  of  the  thin  Inuirds  to  split 
under  a  blow  tends  to  limit  iheir  use,  but  that  there 
is  demand  for  tlieni  is  evident  from  the  fact  that  they 
are  used  in  shops  thousands  of  miles  from  the  native 
tind)er  belt. 

Coffins  of  this  wood  are  largely  used  on  the  Pacific 
L'oast,  where  they  compete  with  those  of  the  native 
cedars. 

I'.efore  slate  and  composition  blackboards  for 
schools  had  largely  taken  the  place  of  all  other  kinds 
redwood  held  a  sort  of  monopoly  for  extra  widths. 
(  )ne  piece  was  enough  for  an  entire  board,  and  splic- 
ing and  joining  were  not  necessary.  It  was  little 
trouble  to  procure  planks  4  or  5  feet  wide  and  as  long 
as  necessary.  This  timber  has  been  sawed  in  planks 
10  feet  wide. 

Shop  signs  painted  on  redwood  are  occasionally 
seen  in  luigland,  and  the  wood  is  also  used  for  lining 
cabinets,  boxes,  compartments,  and  drawers.  Its  use 
has  been  reported  for  lead  pencils  and  champagne 
corks  in  Germany.  The  pearl  divers  of  the  Society 
Islands  make  of  three  redwood  planks  boats,  wiJi  (jut- 
riggers,  which  navigate  the  lagoons  and  shoals  during 
the  (living  season. 

Tests  of  ])aper  making  from  redwood  indicate  that 
the  enormous  waste  about  the  mills  and  logging  oper- 
ations might  be  turned  to  account.  The  wood  is 
cooke<l  with  caustic  soda,  and  the  black  liquors  from 
the  digesters  carrv  away  the  coloring  matter  from 
the  ]>ulp,  which  is  then  ready  for  paper  making.  The 
article  thus  made  reseml)les,  it  is  said,  the  grade  known 
as  butcher's  |)aper  rather  than  print  stock. 

Tlie  black  liquor  from  the  digesters  is  concen- 
1  rated  to  the  ccjnsistency  of  asphalt,  then  roasted  and 
reduced  to  gas,  similar  to  natural  or  coal  gas.  It  may 
be  used  for  illumination,  for  o])erating  gas  engines, 
or  for  fuel.  (  )ne  ton  of  redwood  scrap  from  the  mill 
is  said  to  yield  ?i\)  pounds  of  pulp  and  10,000  cubic 
feet  of  gas.  This  gas,  if  used  in  an  engine,  would  prob- 
ably furnish  enough  power  to  run  the  mill.  It  was 
estimated  in  1''07  that  the  waste  from  the  redwood 
mills  in  the  region  of  Humboldt  I'.ay  amounted  to 
5(\0  tons  weekly. 

Ixedwood  bark  is  used  in  a  smaU  way  for  many 
purposes — some  useful,  others  merely  ornamental. 
Xox-elty  stores  and  souvenir  stands  along  routes  of 
lra\el  in  the  re<lw 1  region,  as  well  as  in  San  Fran- 
cisco and  other  Pacific  Coast  cities,  exhibit  many  bark 
commodities  for  sale,  including  ])incushions.  pen- 
wii)ers,  table  mats,  lani])  mats,  doilies,  moisture-proof 
match  safes,  seat  mats,  bathroom  mats,  and  silk-hat 
brushes.  The  bark  is  also  used  for  fishing  lloats.  tem- 
])orarv  cork,  life-buoy  filling,  cork  jackets,  cold-storage 
insulation,  heat  insulation,  house  sheathing,  bicycle 
gri])s.  mattress  fillings,  cork  carpet  substitute,  and 
sound-deadening  insulation.  In  smal!  towns  in  the 
redwood  region  it  is  not  unusual  to  lay  side^valks  of 
wide  pieces  of  redvvivid  bark.  Such  walks  are  dry  and 
moderately  lasting. 

The  enormous  size  of  redwood  timber  makes  its 
lumlieriu"-  wasteful.    Sometimes  very  large  trees  crush 
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so  completely  when  they  strike  the  ground  that  little 
saw  timber  can  be  saved.  The  weights  of  the  very 
large  trees  run  from  500  to  1,000.  Much  experience 
and  skill  are  needed  in  cutting  them  down.  A  mis- 
take of  a  few  yards  in  the  direction  in  which  they  are 
thrown  may  entail  an  unnecessary  loss  of  $100  or 
more.  The  debris  that  strews  the  ground  when  one 
of  the  300-foot  giants  falls  is  "shoulder  deep."  How- 
ever, more  careful  methods  prevail  than  formerly.  ■  It 
i.';  customary  to  clear  a  space  and  prepare  a  bed  for 
the  tree  to  fall  in,  and  experienced  choppers  usually 
are  able  to  la>  the  trunk  where  they  want  it.  It  is 
still  the  custom  of  loggers  to  peel  the  logs  and  then 
burn  away  the  bark  and  other  debris  to  facilitate 
getting  them  out.  Often  the  logs  are  badly  burned. 
The  loss  from  this  proceeding  is  very  large,  as  much 
of  the  standing  timber  within  reach  of  the  tire  is  killed 
and  the  hunms  destroyed. 

Many  other  wastes  were  once  common,  and  some 
of  them  still  are,  but  the  tendency  is  toward  better 
methods.  Crooked  and  defective  logs  were  abandoned, 
though  they  might  contain  thousands  of  feet  of  good 
lumber.  Enough  small  timber  was  frequently  cut  for 
skid  roads  and  in  clearing  away  to  stock  a  sawmill. 
In  floating  down  rivers  to  the  mills  many  logs  sank 
and  were  lost,  and  others  went  to  the  sea. 

Other  items,  enormous  in  the  aggregate,  figure  in 
redwood  waste  and  loss.  Large  logs  are  often  split 
with  powder  to  make  them  convenient  to  handle.  This 
damages  some  the  best  wood.  A  large  percentage  of 
the  trees  are  wind-shaken,  and  pin  rot  affects  many. 
The  defective  wood  and  often  good  wood  near  it  have 
been  thrown  away.  Increasing  demand,  however,  has 
caused  more  attention  to  be  shown  to  the  waste  heap, 
and  what  will  make  lath,  shingles,  shakes,  and  ties  is 
manufactured  into  those  commodities  and  others  of 
like    kind. 


PRODUCTION  OF  PIG  IRON  BY  ELECTRICITY. 

The  first  report  of  the  experiments  in  the  reduc- 
tion of  iron  ore  in  electric  blast  furnaces  at  Trollhatten, 
in  the  Gothenburg  consular  district,  has  now  been 
made  public. 

Tlie  total  cost  of  the  plant  was  320,470  crowns 
($85,886),  which  was  $26,800  more  than  the  original 
estimates.  On  the  basis  of  the  selling  price  for  the 
product,  which  was  established  by  the  committee  in 
charge  as  a  basis  for  computing  the  practicability  of 
the  results,  the  experimental  business  has,  however, 
been  self  supporting,  even  for  the  short  period  that  it 
has  been  in  operation. 

Special  attention  has  been  given  to  the  construc- 
tive details  of  the  furnace,  the  consum])tion  of  elec- 
trodes, and  best  form  of  these  to  use,  the  consumption 
of  electrical  energy  per  ton  of  iron  produced,  the 
consum])tinn  of  coal  for  the  same,  and  the  im])ortant 
problem  of  gas  circulation  and  possible  utilization  to 
best  advantage.  In  charge  of  these  experiments  have 
been  a  chief  engineer,  with  operating  engineers  under 
him  in  charge  of  actual  operation,  collection  of  data, 
chemical  laboratorj^  and  drawings  and  calculations — 
in  all,  twenty-eight  men. 


SPECIFICATIONS    FOR    PURCHASE    OF    FUEL 
OIL  BY  BUREAU   OF  MINES. 

In  determining  the  award  of  a  contract,  consider- 
ation will  be  given  to  the  quality  of  the  fuel  offered  by 
the  bidders,  as  well  as  the  price,  and  should  it  appear 
to  be  to  the  best  interest  of  the  Government  to  award 
a  contract  at  a  higher  price  than  that  named  in  the 
lowest  bid  of  bids  received,  the  contract  will  be  so 
awarded. 

I'"uel  oil  should  be  either  a  natural  homogeneous 
oil  or  a  homogeneous  residue  from  a  natural  oil;  if 
the  latter,  all  constituents  having  a  low  flash  point 
should  have  been  removed  by  distillation ;  it  should 
not  be  composed  of  a  light  oil  and  a  heavy  residue 
mixed  in  such  proportions  as  to  give  the  density  de- 
sired. 

it  should  not  have  been  distilled  at  a  temperature 
high  enough  to  burn  it,  nor  at  a  temperature  so  high 
that  flecks  of  carbonaceous  matter  began  to  separate. 

It  should  not  flash  below  60  degrees  C.  (140  de- 
grees F.)  in  a  closed  Abel-Pensky  or  Pensky-Martens 
tester. 

Its  specific  gravity  should  range  from  0.85  to 
0.96  at  15  degrees  C.  (59  degrees  F.)  ;  the  oil  should 
be  rejected  if  its  specific  gravity  is  above  0.97  at  that 
temperature. 

It  should  be  mobile,  free  from  solid  or  semi-solid 
bodies,  and  should  flow  readily,  at  ordinary  atmos- 
pheric temperatures  and  under  a  head  of  I  foot  of  oil, 
through  a  4-inch  pipe  10  feet  in  length. 

It  should  not  congeal  nor  become  too  sluggish  to 
flow  at  0  degrees  C.  (3Z  degrees  F.). 

It  should  have  a  calorific  value  of  not  less  than  10,- 
000  calories  per  gram  (18,000  British  thermal  units  per 
poundj  ;  10,250  calories  to  be  the  standard.  A  bonus 
is  to  be  paid  or  a  penalty  deducted  according  to  the 
method  stated  under  Section  21,  as  the  fuel  oil  deliv- 
ered is  above  or  below  this  standard. 

It  should  be  rejected  if  it  contains  more  than  2 
per  cent  water. 

It  should  be  rejected  if  it  contains  more  than  one 
])er  cent  sulphur. 

It  should  not  contain  more  than  a  trace  of  sand, 
clay,  or  dirt. 

Each  bidder  must  submit  an  accurate  statement 
regarding  the  fuel  oil  he  proposes  to  furnish.  This 
statement  should  show :  The  commercial  name  of  the 
oil ;  the  name  or  designation  of  the  field  from  which 
the  oil  is  obtained;  whether  the  oil  is  a  crude  oil,  a  re- 
finery residue,  or  a  distillate ;  the  name  and  location 
of  the  refinery,  if  the  oil  has  been  refined  at  all. 

The  fuel  oil  is  to  be  delivered  f.o.b.  cars  or  vessel, 
according  to  the  manner  of  shipinent,  at  such  places, 
at  such  times,  and  in  such  quantities  as  may  be  re- 
(luired,  during  the  fiscal  year  ending 

Should  the  contractor,  for  any  reason,  fail  to  com- 
ply with  a  written  order  to  make  delivery,  the  Govern- 
ment is  to  lie  at  liberty  to  buy  oil  in  the  open  market 
and  charge  against  the  contractor  any  excess  of  price, 
above  the  contract  price,  of  the  fuel  oil  so  purchased. 

Copies  of  this  technical  paper  may  be  obtained  by 
addressing  the  Director  of  the  Bureau  of  Mines,  Wash- 
ington, D.  C. 
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MUNICIPAL    PURCHASE    OF    SEATTLE,    REN-  Should  you  consider  this  offer  favorably,  arrange- 

TON   &    SOUTHERN    RAILWAY    CO.  nients  for  running  rights,  specified  in  Section  two  (2), 

On   July    11,    1911,   the   following   communication  will  be  made  for  the  portions  of  your  electric  street 

was   addressed   to    Wni.    R.    Crawford,    president   and  railway  system  unacquired. 

general   manager  of  the   Seattle,   Renton   &  Southern  Transmitted  herewith  is  a  copy  of  inventory  and 

Railway  Company  by  the  city  engineer  and  the  super-  appraisal    of    those    portions    of   your    railway    within 

intendent  of  public  utilities  of  Seattle :  the  limits  of  the  City  of  Seattle  made  by  the  Board  of 

Dear   Sir : — Ordinance    No.   26069  of   the   City   of 

Seattle,  entitled  :  ^'"^  truly  yours, 

(Signed)  R.  H.  THOMSON, 

"An  ordinance  declaring  tlie    .dvisability   ot  a  city   electric  Pitv    Fno-inppr 

railway  on  Rainiei'  avenue  and  otlier  streets,  avenues  and  ways.  ^liy    C-ngineer. 

and   providing   for   the   same,   specifying  and   adopting   tlie   sys-  r'mo-nprl^     A      T       VAT  FNTTMF 

tem   or   plan   proposed,   declaring   the  estimated  cost   thereof,   as  V-JiS"*^'^/'     ^-     '^-      v  rT.i^j^i\  j.  j.^<i  j^, 

near  as  may  be,  and  providing  tor  the  submission  of  such  sys-  Supt     of    Public    Utilities 

tem   or   plan   and    the    incurring   of   an    indebtedness    therefor    to  <-'          t                       i     i /-,    i ' 

the   Qualifled   voters    of    the    city    tor    their    adoption    and   assent  Seattle,  July    12,    1911. 

thereto,   or   for   their   rejection   thereof,    at   a   special   election    to  .-111                       1    ■                                    ■        i 

be  held   on   the  day  of  the   general   city  election   on    the   seventh  A  COpy  Ot  the  above  letter  and   inventory  received 

day  of  March.  1911."  ^^^  ^j^j^  j2th  day  of  July,  1911,  at  12  o'clock  noon, 

became  effective  February  9,  1911,  and  in  conformity  (Signed)  W.  R.  CRAWFORD, 

with  Section  5  thereof,  an  election  was  held  on  Tues-  President  Seattle.  Renton  &  Southern  Railway  Co. 

day,  March  7,  1911,  and  the  qualified  voters  of  the  city  Under  the  terms  of  the  ofifer  the  company  is  al- 

on  that  date  authorized  the  incurring  of  a  general  in-  lowed  sixty  days  in  which  to  accept  or  refuse,  and  if 

debtedness  of  the  City  of  Seattle  in  the  sum  of  $80U,-  refused   the   city   is  authorized   to  acquire   it   by   con- 

000  for  the  purchase  of  the  electric  street  railway  sys-  demnation. 

tem  owned  and  operated  by  your  company  within  the  A.  L.  Valentine,  superintendent  of  the  department 

limits  of  the  City  of  Seattle.  of  public  utilities  of  Seattle,  states  that  while  the  total 

Under  Section  two  (2)  of  this  ordinance  an  ap-  track  appraisal  is  only  $198,286  for  approximately  ten 
praisal  of  your  street  railway  property  by  the  Board  miles  of  line,  that  a  single  section  of  5177  feet  of  dou- 
of  Public  Works,  was  directed  for  the  purpose  of  as-  ble  track  paved  construction,  put  in  recently,  was  ap- 
certaining  its  value  and  the  Board  of  Public  Works  praised  at  $81,164,  the  material  being  estimated  at 
was  further  directed  to  certify  such  appraisal  to  your  $65,898  and  the  labor  at  $15,266.  The  figure  on  ma- 
company  for  its  consideration  and  acceptance.  chinery  and  buildings  may  seem  low,  but  is  explained 

Acting   under   the   authority    of    this    section    the  Ijy  the  fact  that  the  company  buys  its  power  from  a 

appraisal  specified  was  made  and  the  Board  of  Public  local  electric  light  and  power  company. 

Works  approved  same  on  June  30,  1911,  and  forwarded  The  outcome  will  be  watched  with  much  interest 

it  to  the  City  Council  of  the  City  of  Seattle,  which  on  by  the  entire  trans])urtation   fraternity  on  the  Pacific 

July  3,    1911,   adopted   Resolution    No.   3264,   vesting  Coast. 

authority  in  the  Board  of  Public  Works  to  certify  such  

appraisal  to  your  company.  FUEL-OIL    AND    PETROLEUM    INDUSTRY    IN 

The  Board  of  Public  \\  orks  at  its  regular  session  CANADA. 

I'^iday,   July    7,    1911,    acting   under   the   authority   of  nv  kelix  s.  johnson. 

this    council    resolution,    authorized    and    directed    the  The  pelrtileum  wells  of  Ontario  last  year  yielded 

undersigned  city   enginer  and  sujjcrintendent  of  pub-  14,723,105  gallons  of  oil,  valued  at  $559,478.    This  is  a 

lie  utilities  to  certify  the  appraisal  to  your  company  decrease   of  3,756,442   gallons   as   compared    with   the 

and  we  hereby  certify  that  we  find  the  value  of  your  production  of  1908. 

holdings  and  your  electric  railway  system  within  the  There  was  a  diminution  in  the  output  of  every  one 

limits  of  the  City  of  Seattle,  to  be  as  follows:  of  the  fields,  but  the  rate  of  decline  in  the  newer  dis- 

,p       ,                                                         a-^no  ->o^  1-  tricts  of  Tilbury  and  Romney  was  greater  than  in  the 

Track   $198,286.4d  ,,        ,.      .           r  r,  .     ,            i  /->-i   c     ■              m       j 

.,     ,  .                ,,.,,.                                ,,  o^r.--  older  districts  of  Petrolea  and  Oil  Springs.     Alreadv 

Machinerv  and  buildings 41,8/9./d  ,             ...              i    .     ,        .i             •  ^    ir     r      t-   .. 

r,   ,,.         '       ,                  ^                         nr^ooT^n  the  productiou  has  sunk  to  less  than  one-halt  ot  what 

Rolling  Stock    130,887.49  .       ^     ^,                                   ,   .,  ,,       ,  ,,. 

D     ,    ^  ,                                                   i-nor,r^  It   was  fifteen   years  ago,  and   it   the   falling  is   main- 
Real    estate    1d,000.00  •       ,     ,             ',        r    i           .•         ^     i              -n  t, 

t;iined  the  supply  of  domestic  petroleum  will  become 

d-oo^  rvc7^n  relatively     insignificant,     unless     new     reservoirs    are 

$386,053.69  ,  ■        ,,                                        ...          ,    .  ^i 

^  opened  up.     I-.ven  now  more  crude  oil  is  imported  than 

and    submit    for    your    consideration    and    acceptance  is  ])ro(liiced  in  (  inlario.    The  fields  of  Lambton  county 

this  appraisal  to  you  in  the  name  of  the  City  or  Seattle  have  been   in   operation   a  long  time,  and   are  unique 

as  a  fair  and  just  valuation  of  all  the  street  railway  because  of  the  small  individual  production  of  the  wells, 

tracks,  poles,  wires,  feeder  systems,  barns,  shops,  sub-  which  is  only  a  few  gallons  a  day,  and  of  the  economy 

stations,  appurtenances  and  rolling  stock  as  shown  by  with  whi(,-h  they  are  operated.     Being  shallow,  many 

inventory  and  appraisal   herein  before   mentioned  be-  wells  may  be  worked  by  one  engine  on  the  "jerker" 

longing  to  your  company,  which  lie  within  the  limits  system,  and  so  give  a  pnjfit  which  if  not  large  is  con- 

of  the  City  of  Seattle.  stant. 

Under  the  terms  of  said  Ordinance  No.  26069,  you  The  refineries,  of  which  there  are  two  in  Ontario, 

are  allowed  sixty   (60)  days  to  accept  the  above  offer  distilled  a  total  of  35,530.918  gallons  of  crude  oil  last 

and  failure  to  accept  same  within   said   time  will   be  year.     C)f   this,    16,015,527   gallons   was   domestic   and 

considered  as  a  rejection  thereof.  19.515,391  gallons  imported. 
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l''.lsc\vluTf  in  tliesf  cdltiniiis  will  he  found  an  ab- 
-traii  fmiii  ilu'  scholarly  dissertatinn  ])y  the  Director 
111  the-  I'liiteil  States  (ieological 
Survey  on  necessary  amendments 
ti)  laws  sjoverning-  the  acfjuiring  of 
title  to  lands  and  power  sites  on 
llie   public   cU)main. 

The  paper  touches  upon  practically  all  the  ]5rob- 
lems  in  the  acquiring  of  title  to  public  lands  and  is  of 
\  ital  interest  to  Western  men.  The  suggestions  of 
amendments  to  control  oil  and  gas  entries  on  the  pub- 
lic domain  are  of  great  imi^ortance  and  should  have 
the  thoughtful  consideration  of  all. 

The  paper  does  not,  however,  touch  upon  the  pres- 
ent state  of  afifairs  in  Alaska.  Poor  old  Alaska — rent 
both  at  home  and  in  congressional  halls  with  dissen- 
sions and  thus  one  of  the  most  promising  fields  for 
national  development  and  progress  is  in  serious 
jeopardy  of  being  crushed  out  by  dire  neglect  and 
improper  nurture.  If  improper  means  were  attem]:)ted 
in  her  internal  development,  let  tis  get  the  riglit  method 
and  get  it  quickly.  If  a  boatman  capsizes  through  an 
error  in  steering  his  canoe  and  is  pulled  otit  uncon- 
scious, give  him  a  new  start,  resuscitate  him,  cure  him. 
.  Don't  treat  him  as  we  treat  the  pig,  kill  him  first  and 
cure  him  afterwards. 


For  those  engaged  in  a  common  calling  it  seems 
to  be  an  unmistakable  trait  of  the  human  race  to  feel 
Technical  '-'^^  hidden  intangible  impulses  and 

Editors'  yearnings  of  comradeship,  one  for 

Community  the    other.      We    have    all    felt    its 

of  Spirit  charms.     In  his  treatise  on  the  ex- 

pansion of  England.  J.  R.  Seeley  has  said  that  "there 
are  in  general  three  ties  by  which  States  are  held 
together,  community  of  race,  community  of  religion, 
community  of  interest."  ( )n  all  sides  we  can  see  this 
subtle  influence  asserting  itself  in  even  much  smaller 
units  than  the  b(idy  politic  of  a  State.  The  college 
student,  for  instance,  feels  it  in  his  innermost  and 
attempts  to  relieve  his  inexpressible  pent-np  feelings 
l.'y  yells  unintelligible. 

To  those  engaged  in  jotirnalism  and  more  particu- 
larly in  its  technical  branch,  the  community  of  spirit  is 
felt  more  strongly  than  in  any  other  calling.  Each 
week  the  mails  are  read  witli  the  dee]:)est  pleasure  ami 
silently  but  unfailingly  we  greet  our  editorial  ac- 
(|uaintances  cd'  the  ]iast  week.  Like  the  good  shej^herd 
wdio  performs  the  apparently  im]jossibIe  task  of  call- 
irg  b\'  name  each  ward  within  his  care,  we  learn  to  des- 
ignate the  character  and  ideals  of  the  individuals  who 
pen  the  editorials.  The  mute  lines  speak  traits  of  mi- 
nute feeling  which  years  cjf  personal  acquaintance  could 
not  fathom.  The  very  choice  of  words  identifies  its 
writer  as  surely  as  the  imprinted  thumb  marks  will 
identify  the  individual.  We  learn  to  like,  yes  even  to 
love,  our  friends  with  whom  week  by  week  we  thus 
commune.     Each   week    we    renew  our  acquaintance 
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g  riteam  per  h.p.  per  year  is  often  in  the  neighbor- 
liood  of  $80  and  where  heat  is  used  from  the  smelting 
of  ores  at  Anaconda  the  cost  has  never  gone  below 
$60.     The  early  possibilities  of  this  great  saving  is  a 


with  our  Xevv  York  friends,  The  Electrical  World,  The  in  the  l.'nited  Slates.  The  Falls  of  the  Missouri  River 
Electric  Railway  Journal ;  our  Chicago  friends,  The  at  Great  Falls,  Montana,  represent  fabulous  possibili- 
F^lectrical  Review  and  the  Electric  Traction  Weekly,  ties  for  future  development  of  electric  power.  This 
and  a  nunilier  of  others  distributed  far  and  wide  in  ]:ower  is  now  being  developed  on  a  gigantic  scale  which 
our  ciiuntry  and  abroad.  is   largely   controlled   by   interests   affiliated    with   the 

The  whole  Pacific  Slope  yearns  to  express  to  the  Anaconda  Mining  Company  and  it  is  estimated  that 
world  in  191.^  the  true  spirit  of  the  West.  Our  great  the  power  can  be  delivered  in  the  city  of  Butte  at  a 
exhibit  and  the  hustle  and  bustle  of  a  western  metropo-      profit  of  $25  per  h.p.  per  year. 

lis  will  do  much  in  the  outward  demonstration  of  this  Although  the  Anaconda  Company  has  its  own  coal 

spirit,  but  after  all  it  is  the  individual  tapping  at  the  mines  in  Montana  and  Wyoming,  thus  furnishing  its 
hearts  of  men  that  express  the  enterprise  and  spirit  of  own  fuel  for  steam,  it  is  said  that  the  cost  for  gener- 
the  West  most  fully.  To  you,  our  brothers  of  the  tech- 
nical press,  the  Journal  this  early  extends  its  invitation 
to  visit  us  and  plan  with  us  to  enjoy  a  breath  of  our 
invigorating  ^^'estern  life.     \\'e  have  a  place  reserved 

for  each  and  every  one  of  you,  a  place  high  in  our  esti-      matter  of  much  interest, 
niation  and  hidden  in  the  recesses  of  the  human  heart. 

To  our  New  England  friend  who  inwardly  thinks 
technical  learning  was  never  taught  correctly  beyond 
the  Hudson  river  ;  we  will  take  }'oti  into  the  heart  of  the 
Sierras  and  high  Rockies  and  show  you  the  triumphs 
of  engineering  that  have  been  accomplished  by  West- 
ern engineers  and  western  graduates.  To  our  middle 
westerner,  who  has  put  Niagara  ]'"alls  so  high  in  his 
estimation  of  God's  creations;  we  will  endeavor  to 
show  you  that  perhaps  you  cannot  call  it  undignified 
if  some  of  our  hydraulic  performances  should  be  men- 
tioned by  a  foot-note  at  least  to  a  jiage  for  Niagara. 
To  our  friend  who  writes  the  staid,  dignified  editorials  ; 
we  will  lengthen  your  life  by  giving  \-ou  an  insight  into 
a  little  bit  of  breezv  Sanguinettie's  on  Saturday  nisfht. 


The  operating  of  a  mine  hoist  by  compressed  air 
which  has  been  generated  by  an  electric  motor  as 
primer  mover  is  not  new.  It  has  been  in  existence  in 
California  and  other  States  for  years.  The  sudden 
call  upon  the  receiver  and  the  uneven  operation  inci- 
dent thereto  has  necessitated  in  the  past  the  installa- 
tion of  far  heavier  and  more  powerful  motors  than 
were  necessary  to  meet  average  conditions. 

In  I'lUtte  the  new  electrical  installations  are  unique 
in  two  particulars.  First,  the  size  and  design  of  the 
electrical  equipment  and,  second,  the  equalizing 
scheme  used  to  sa\e  the  power  line  furnishing  the 
electricity  for  the  compression  of  air  from  peaks,  due  to 
rapidl\-  varying  and  intermitten  loads  imposed  by  the 
hoisting  engines  themselves.  The  adaptation  of  this 
To  our  young  editor  friend  just  from  the  gay  summer's  method  of  applying  power  to  a  large  number  of  hoists, 
outing  at  Coney  Island  and  flashy  eastern  beaches:  we  a"  to  be  operated  from  a  central  power  plant,  is  the 
will  tame  you  down  by  taking  you  to  Santa  ]\Tonica,  first  of  its  kind  ever  attempted.  The  total  capacity  of 
where  recent  laws  almost  require  the  wearing  of  over-  -^  oi  the  largest  steam-driven  hoists  in  Butte  amounts 
coats  and  other  costumes  grave.  .\nd  last,  but  by  no  to  40.000  horsepower.  The  service  required  of  these 
means  least,  we  want  you  one  and  all  to  come,  \^'e  hoists  is  so  intermittent,  however,  that  the  percent- 
want  your  ideas,  we  want  your  personal  acquaintance,  '-ge  of  time  they  operate  at  full  speed  is  so  small  that 
But  of  one  thing,  beware,  the  spirit  of  the  West      the  average  power  required  to  operate  all  the  hoists 

does  not  exceed  4000  h.p.  Two  months'  operation  of  a 
[lortion  of  the  installation  has  proved  highly  successful. 
Upon  the  top  of  this  innovation  comes  the  an- 
nouncement that  the  company's  railroad,  known  as  the 
Butte,  Anaconda  &  Pacific  Railway  is'  to  be  electri- 
fied at  an  early  date.  The  road  has  .^0  miles  of  track, 
27  of   main    line   and   the   remainder    of    side    tracks 


IS  magnetic,  vou  may  never  go  home  aarain  ! ! 


No  one  has  ever  visited  Butte,  Montana,  and  left 
the  metropolis  of  the  great  Treasure  State  with  a  blank 

_.,         .  or  negative  impression  of  the  citv. 

tiectric  Power        ^i  •  ^     *       ■   •  ■     .i 

.  ,  I  nis  greatest   mmmg  camp  m  the 

Anaconda  ii  •       i  ,,     "      ^       ,  ,  t^  ,         ,  .   » 

world  IS  above  all  spectacular  and      through  the  various  mmes  at  Butte  and  smelter  at  Ana- 
unique.    With  its  high  buildings  in-      conda.     It  is  also  prepared  to  introduce  eventually  an 


Mining  Company 


termixed  with  a  background  of  derricks  and  mine 
hoists,  it  presents  to  the  visitor  a  weird  but  impressive 
sight,  and  finally  .suggests  a  possibility  that  there  is 
before  his  vision  a  combination  of  modern  city  and 
ancient  cliff  dwellers'  residences.  But  Butte  is  not 
in  its  appearance  alone  unique.  Like  the  big  State 
within  which  it  is  situated,  the  ideas  put  forth  and  be- 
lieved in  at  Butte  are  big.  Its  mines  yielding  their 
millions  naturally  allow  combinations  and  concentra- 
tions that  could  not  be  attempted  elsewhere. 

Situated  about  130  miles  to  the  northeast  of  Butte 


electric  haulage  system  underground. 

It  is  claimed  that  when  the  substitution  of  electric 
and  air  power  for  steam  is  completed  in  all  the  prop- 
erties of  the  Anaconda  company,  it  will  mean  a  saving 
to  stockhplders  of  at  least  one  per  cent  per  pound  in  the 
production  of  copper,  as  compared  with  the  present 
steam  operating  costs. 

The  signs  of  the  times  are  slowly  but  ine.'itably 
tending  toward  the  replacement  of  steam  by  electrical 
energy.  The  next  great  movement:  namely,  the  elec- 
trification of  the  mountain  passes  and  tunnels  on  the 
ereat  transcontinental  service,  is  each  day  brought  one 


IS  a  source  of  water  power  second  to  only  one  other     step  nearer. 
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PERSONALS. 

G.  C.  Noble,  consulting  engineer,  has  been  at  Bakers- 
field  during  the  past   several   days  on   business. 

W.  H.  P.  Hill,  a  light  and  power  official  of  Monterey, 
recently  spent  a  few  days  at  San  Francisco. 

Robert  B.  Moran,  consulting  engineer,  has  been  a  busy 
visitor  in  Southern  California  during  the  past  two  weeks. 

E.  F.  Flinn,  of  the  Allis-Chalmers  Company's  sales  corps, 
with  headquarters  at  San  Francisco,  is  making  an  Eastern 
trip. 

J.  D.  Farwell,  who  is  connected  with  the  lighting  system 
at  Los  Gatos,  was  a  San  Francisco  visitor  during  the  past 
week. 

Jos.  N.  Le  Conte,  hydraulic  expert,  is  home  again  in 
Berkeley  after  a  very  pleasant  month's  outing  in  the  high 
Sierras. 

J.  S.  Thompson,  manager  of  the  Pacific  Electric  &  Mfg. 
Co.,  has  returned  to  San  Francisco  from  a  successful  trip 
through  Southern  California. 

H.  C.  Camp,  electrical  engineer,  is  a  recent  arrival  at 
San  Francisco.  He  is  touring  the  Pacific  Coast  and  inspecting 
high-tension   power  transmission   systems. 

Geo.  Cole  of  the  John  R.  Cole  Co.  is  again  at  the  San 
Francisco  headquarters  of  the  house.  Benjamin  Chase  has 
recently  been  made  Los  Angeles  representative. 

H.  W.  Crozier,  of  Sanderson  &  Porter's  Pacific  Coast 
branch  office,  has  been  visiting  Victoria,  B.  C,  where  the 
firm  have  supervision  of  two  large  engineering  jobs. 

H.  F.  Dodge,  division  commercial  superintendent,  and  H. 
C  Chace,  division-  traffic  superintendent,  returned  to  San 
Francisco  at  the  same  time  after  visiting  Los  Angeles. 

Hugh  McPhee,  district  commercial  superintendent  of  the 
third  district  of  the  Western  Union  Telegraph  Company,  with 
headquarters  at  Los  Angeles,  arrived  at  San  Fi'ancisco  last 
Monday. 

P.  H.  Varney,  engineer  of  operation  and  maintenance  in 
the  steam  section  of  the  San  Ifrancisco  Gas  &.  Electric  Com- 
pany, has  returned  to  San  Francisco  after  a  tour  of  Southern 
California. 

C.  A.  Rhodes,  who  was  recently  appointed  division  auditor 
of  the  Western  Union  Telegraph  Company's  Pacific  Division, 
comprising  eleven  states,  has  opened  his  office  at  Room  239, 
Russ   Building,   San   Francisco. 

K.  B.  Van  Kuren,  a  special  switchboard  engineer  of  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 
Pittsburg,  has  just  returned  to  the  East  after  spending  some 
time  on  a  tour  of  the  Pacific  Coast. 

H.  G.  Glass,  one  of  the  engineers  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  with  headquarters  at 
East  Pittsburg,  spent  the  past  week  at  San  Francisco  visiting 
W.  W.  Briggs,  the  company's  Pacific  Coast  general  manager. 

Loren  Hunt,  one  of  the  engineers  under  City  Engineer 
Marsden  Manson,  has  been  promoted  to  the  position  of  chief 
assistant  engineer  in  place  of  H.  D.  H.  Connick,  who  resigned 
to  take  a  position  with  the  Panama-Pacific  E.xposition  project. 

J.  C.  Farrar,  specialist  in  bus-bar  and  high-tension  switch- 
ing construction  was  in  San  Francisco  from  Los  Angeles 
this  week  on  his  way  to  Portland  and  Seattle.  He  reports 
that  construction  at  the  new  Long  Beach  plant  of  the  Southern 
California  Edison   Co.   is   progressing  rapidly. 

F.  V.  T.  Lee,  a  capitalist  of  London,  who  was  at  one 
time  assistant  to  the  general  manager  of  the  Pacific  Gas  & 


Electric  Company,  visited  San  Francisco  during  the  past  week 
on  his  way  to  Bohemian  Grove  where  he  will  witness  the 
"high  jinks"  of  the  Bohemian  Club  before  returning  to 
England. 

C.  L.  Cory,  the  well  known  consulting  engineer  of  Ber- 
keley and  San  Fi-ancisco,  has  returned  from  an  extensive 
trip  through  the  northwest.  Professor  Cory  has  been  absent 
for  the  past  five  weeks  during  a  large  portion  of  which  time 
he  has  been  engaged  in  valuation  work  for  the  Washington 
Water  Power  Co.  at  Spokane. 


ELECTRICAL    CONTRACTORS'    ASSOCIATION    NEWS. 

E.  C.  Wakeland,  a  well  known  contractor  of  Oakland,  has 
opened  a  place  in  San  Francisco. 

E.  P.  Burkhart,  secretary  of  District  No.  10,  California 
State  Association  of  Electrical  Contractors,  of  Pain  Alto,  was 
at  San  Francisco  last  Tuesday  on  business. 


Bids  for  a  lighting  system  at  Fort  Miley  were  received 
August  3d  from  the  following  firms: 

Newberry-Bendheim  Co $16,500 

John  J.  Sutton  Co 17,(500 

McFell  Electric  Co 17,200 

Standard  Electric  Co 18,250 

Butte  Engineering  &  Electric  Co 20,477 

Central  Electric  Co 21,603 

Decker  Electric  Co 22,530 

Secretary  W.  S.  Hanbridge  says: 

It  is  with  a  great  deal  of  pleasure  that  the  reports  from 
the  National  Convention  of  Electrical  Contractors  are  re- 
ceived. If  the  coming  year  is  as  successful  as  the  past  there 
will  be  very  few  contractors  who  are  not  enrolled  under  the 
National  banner.  A  number  of  very  fine  papers  were  read  and 
it  all  means  more  light  to  the  contractors,  and  we  join  with 
President  Barnes  in  hoping  that  this  convention  will  set  a 
new  mark  with  respect  to  establishing  a  closer  community  of 
interest  between  the  several  elements,  which  should  work 
together  in  order  that  there  might  be  a  maximum  of  pros- 
perity for  all. 

The  next  convention  w  ill  be  held  in  Denver,  and  from  the 
looks  of  that  baseball  score  (9  to  6),  we  will  have  to  buy  a 
few  pitchers  if  we  want  towin  the  game  in  1915.  But  don't 
get  discouraged,  fellows,  as  they  only  played  three  innings. 

If  they  could  only  have  seen  Fleishman  when  the  score 
was  tied  in  the  ninth  at  Catalina! 

A  great  deal  is  being  said  about  co-operation  of  the  con- 
tractor and  the  central  stations.  A  recent  trial  has  been 
brought  to  our  notice  where  the  central  station  manager  called 
the  contractors  together  and  told  them  he  wanted  to  start  a 
heating  appliance  campaign  and  he  had  instructions  to  put 
out  solicitors  and  advertise  in  papers.  He  made  them  the 
proposition  that  he  would  carry  the  stock  and  allow  them  the 
commission,  if  they  would  carry  out  the  campaign.  His  propo- 
sition was  accepted.  He  ran  an  ad  telling  people  that  ap- 
pliances could  be  had  for  a  certain  price  at  the  stores.  The 
result  was  every  contractor  in  town  was  working  for  him, 
and  it  is  needless  to  say  that  the  campaign  was  a  success. 
Every  contractor  in  town  has  a  good  word  to  say  for  such 
broad-minded  methods. 


An  examination  will  be  conducted  on  August  23-24  and 
25  by  the  U.  S.  Civil  Service  Commission  for  the  appoint- 
ment of  an  electrical  engineer  and  draftsman,  salary  $1200 
per  annum. 
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999,198.  Tidal-Power  Device.  Thomas  G.  Bird,  Eugene, 
Ore.,  assignor  of  two-fifths  to  Marcellus  P.  Bonnett,  Eugene, 
Ore.  A  tidal-power  device  comprising  a  compartment,  a  float 
of  suitable  weight  movable  vertically  therein  suspended  from 
sprocket  wheels  rotatably  mounted  on  a  main  shaft,  a  rotatable 
main  shaft  having  near  its  ends  ratchet  pinions  rigidly  secured 


thereon  and  sprocket  wheels  rotatable  on  the  shaft,  provided 
with  pawls  on  one  face  in  position  to  engage  the  pinion 
ratchets  when  the  float  descends,  link  chains  having  one  end 
secured  to  the  float  and  passing  over  the  sprocket  wheels,  also 
means  to  cause  said  chains  to  rotate  the  pawl  sprockets  re- 
versely when  the  float  ascends  substantially  as  described. 

999,312.  Trolley-Switch  for  Station-Indicators  and  the 
Like.  Orlando  E.  Kellum,  Los  Angeles,  Cal.,  assignor  to  National 
Street  and  Station  Indicator  Company,  Los  Angeles,  Cal.,  a  cor- 
poration of  California.  In  combination  with  a  trolley  wire 
and  a  member  engaging  therewith  for  longitudinal  movement 


thereon,  and  a  support  for  said  member,  a  contact  member 
suspended  from  the  wire  and  having  an  upwardly  facing  con- 
tact surface  thereon,  and  a  contact  member  mounted  on  said 
support  and  adapted  to  pass  over  and  engage  with  the  contact 
surface  on  the  first-mentioned  contact  member. 

999,351.  Air-Brake  Apparatus.  John  H.  Wallace,  San  Fran- 
cisco, Cal.  In  air-brake  apparatus  and  in  combination  with 
the  auxiliary  reservoir,  brake-cylinder  and  triple-valve;  a  regu- 
lating reservoir  of  the  same  capacity  as  the  brake-cylinder, 
connected  primarily  with  the  auxiliary  reservoir  and  provided 
with  means  for  arbitrarily  defining  the  primary  pressure  re- 
ceived therefrom,  said  regulating  reservoir  being  also  second- 
arily connected  with  said  auxiliary  reservoir  through  the 
triple-valve;  and  means  controlled  by  a  difference  of  pressure 


in  said  secondary  connection  for  keeping  open  the  commu- 
nication between  the  triple-valve  and  the  brake-cylinder,  until 
the  pressure  in  the  latter  exceeds  that  primarily  given  to  the 


regulating  reservoir,  and  thereupon  closing  said  communica- 
tion and  admitting  the  excess  of  pressure  into  the  regulating 
reservoir  through  said  secondary  connection. 

999,423.  Windmill.  Karl  Woodruni,  Glencove,  Wash.  In 
a  windmill,  the  combination  of  a  fixed  post;  a  set  of  arms 
rotatably  mounted  thereon;  wings  pivoted  to  said  arms;  a 
fixed  gear  mounted  on  said  post;  gears  secured  to  said  wings; 


means  connecting  the  fixed  gear  to  the  wing  gears  whereby 
said  wing  gears  are  operated  by  the  rotation  of  the  mill; 
means  for  releasing  said  connecting  means;  and  means 
mounted  on  said  wings  and  controlling  said,  releasing  means. 

999,457.  Flume-Gate.  George  E.  Kellar,  Los  Angeles,  Cal., 
assignor  to  Kellar-Thomason  Manufacturing  Company,  Los 
Angeles,  Cal..  a  corporation  of  California.    A  flume  gate  compris- 


ing an  apertured  plate  having  a  flange  projecting  to  one  side 
from  the  edges  of  the  apertures  in  said  plate  and  a  tubular 
portion  having  its  edge  fitting  upon  said  flange,  and  crimped 
tightly  thereon  for  joining  the  parts. 
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ALTERNATING  CURRENT  TRANSMISSION  LINE  CALCU- 
LATOR. 
While  the  determination  of  the  voltage  and  energy  loss 
in  alternating  current  transmission  lines  and  distributing 
circuits  does  not  present  any  especial  difficulty  to  the  de- 
signer who  has  frequent  use  for  the  necessary  tables  and 
formulas,  there  are  many  operating  engineers  and  superin- 
tendents who  are  responsible  for  results  and  recognize  the 
value  of  accurate  methods  but  whose  knowledge  of  the 
technical  details  involved  has  been  crowded  out  of  mind 
by  broader  executive  problems.  It  is  in  view  primarily  of 
the  needs  of  the  latter  class  that  there  has  been  devised 
and  is  now  being  placed  on  the  market  a  simple  and  relia- 
ble device  for  calculating  the  line  drop  and  energy  loss  in 
alternating  current  circuits.  This  device  is  called  the 
"Alternating  Current  Transmission  Line  Calculator,"  and  is 
made  by  Robert  W.  Adams,  and  is  for  sale  at  the  Technical 
Book  Shop,  604  Mission  street,  San  Francisco,  for  one  dollar 
each. 


Fig.    1. 


Tiajisini.s.sion-Line    Calculator. 


The  calculator  consists  of  two  disks,  a  stationary  one  of 
opaque  white  celluloid  iVs  in.  in  diameter  and  a  revolving 
one  of  transparent  celluloid  3  9-16  in.  in  diameter,  eyeleted 
to  the  stationary  disk  so  as  to  turn  easily  upon  it.  These 
disks  are  printed  with  the  necessary  diagrams,  the  station- 
ary diagram  being  in  red  and  the  revolving  diagram  in  black 
to  permit  of  easy  reading.  The  printing  is  done  by  a  patented 
process  which  renders  the  lines  moisture  proof  and  non- 
erasible.  The  ranges  of  the  various  scales  are  as  follows: 
Load,  from  10  kw.  to  20,000  kw.;  voltage,  from  1000  volts 
to  50,000  volts;  power-factor,  from  10  per  cent  to  100  per 
cent;  distance,  from  1  mile  to  100  miles;  conductor,  from 
No.  8  to  No.  4-0;  line  drop,  from  0  per  cent  to  20  per  cent; 
frequency,  25  cycles  and  60  cycles. 

In  operation  it  is  only  necessary  to  make  two  settings 
to  obtain  the  result.  The  value  of  "K,"  which  is  obtained 
in  the  first  setting,  is  a  transmission  factor  depending  on 
the  load,  voltage  and  distance  of  transmission,  and  this 
factor  is  used  directly  in  the  second  setting  to  determine  the 
line  drop,  or  "regulation,"  which  is  defined  as  the  difference 
in  voltage  between  the  two  ends  of  the  line  expressed  in 
per  cent  of  the  receiver  voltage.  The  method  of  securing  the 
result  includes  in  an  accurate  manner  the  effect  of  load 
power-factor,  which  has  become  increasingly  important  with 
the  recent  remarkable  development  of  motor  load,  and,  fur- 
thermore,  is   easily   reversible,   a   feature   which   is   not   pos- 


sessed by  the  algebraic  methods  and  one  which  is  of  great 
value  where  it  is  desired  to  obtain  the  size  of  wire  neces- 
sary to  produce  a  given  drop. 

Complete  directions  are  printed  on  the  back  of  the  cal- 
culator, together  with  a  typical  example,  by  following  which 
a  person  having  no  technical  training  whatever  may  readily 
learn  the   method. 

Upon  the  back  of  the  stationary  disk  is  also  printed  a 
convenient  reference  table  giving  the  weights  and  costs  of 
bare  and  triple-braid  weatherproof  copper  wire  per  mile  of 
two-wire,  three-wire  and  four-wire  circuit.  This  table  is  new 
and  will  prove  useful  for  estimating  the  cost  of  proposed 
lines.  Another  useful  feature  is  that  the  two  lower  revolv- 
ing scales  ordinarily  representing  distance  and  transmission 
factor  can  also  be  used  as  an  emergency  slide  rule  for  solv- 
ing problems  in  multiplication  and  division.  The  time  re- 
quired for  a  person  acquainted  with  the  calculator  to  make 
a  complete  determination  of  line  drop  is  stated  to  be  less 
than  one  minute. 

The  calculator  is  based  on  the  use  of  anneale(>  copper 
wire  at  20  deg.  C.  (68  deg.  Fahr.)  or  hard-drawn  copper  wire 
at  15  deg.  C.  (59  deg.  Fahr.),  and  on  three-wire,  three-phase, 
and  four-wire,  two-phase  circuits.  Single-phase  circuits  can 
be  calculated  as  easily  as  three-phase,  although  the  device  is 
primarily  designed  for  three-phase  circuits  as  being  the  most 
common  for  transmission  work.  The  diagrams  are  based  on 
a  spacing  of  IS  in.  between  wires  and  are  sufficiently  correct 
for  all  practical  work  on  circuits  varying  from  6  in.  to  48  in. 
spacing.  It  is  stated  that  the  accuracy  of  the  calculator  will 
compare  favorably  with  similar  results  obtained  by  any  of 
the  formula  or  graphic  methods,  and  in  all  cases  will  come 
far  within  that  of  the  original  assumi)tions  of  load  and 
power-factor. 


IMPORTANT  LIGHTING  CONSIDERATIONS. 

BY    F.    E.   ALLEN. 

An  employee's  efficiency  depends  upon  two  things,  abil- 
ity and  willingness  to  do  the  work.  As  far  as  ability  is  con- 
cerned, it  is  dependent  upon  three  considerations:  first,  pow- 
ers of  perception,  of  which  in  nearly  every  case  sight  is  of 
the  gi-eatest  importance;  secondly,  brain,  or  intellect,  to 
direct,  and  lastly,  body  to  perform  the  work.  Willingness  to 
labor  depends  upon  conscious  and  subconscious  will.  Con- 
sciously, wages  are  largely  influential  In  producing  the  will 
to  work;  subconsciously,  the  realization  of  fair  treatment 
by  employers,  and  conditions  in  the  factory  tending  toward 
health,  such  as  correct  illumination,  temperature,  ventilation 
and   sanitation. 

There  are  four  qualities  in  illumination  which  should  be 
considered:  first,  the  correct  amount  of  light,  that  is,  the 
happy  medium  between  dimness  and  dazzling  brilliancy;  sec- 
ond, the  lack  of  glare  of  high  intrinsic  brilliancy;  third,  the 
lack  of  flickering,  and  lastly,  the  elimination  of  harmful  radi- 
ations. 

Under  the  correct  amount  of  light  we  may  say  that  the 
eye  is  able  to  work  under  a  broad  range  of  intensities.  Thus, 
we  can  often  read  accurately  in  moonlight  and  still  can  do 
so  in  dazzling  sunlight,  the  latter  being  over  a  million  times 
the  brilliancy  of  the  former.  It  may  be  stated,  however,  that 
dependent  upon  the  class  of  work,  the  eye  should  be  exer- 
cised under  from  %  foot  candle  to  15  foot  candles.  Glare  is 
an  extremely  harmful  characteristic  in  any  illumination.  It 
not  only  cuts  down  the  ability  of  the  eye  to  see  accurately, 
but  produces  eyestrain  and  nervousness.  Flickering  is  also 
an  extremely  deleterious   quality.     Its   results  are  about  the 
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same  as  are  produced  by  glare:  inefficiency  of  the  eye  in 
worliing,  togetlier  with  eyestrain,  due  to  the  rapidity  with 
which  the  eye  tries  to  re-focus  under  the  different  intensities. 
This  quality  may  be  brought  about  in  either  one  of  two 
ways.  Either  the  light  source  varies  in  intensity  or  the  light 
upon  a  given  plane  of  working  is  not  even.  In  either  case  the 
eye  must  re-focus  very  often. 

The  most  effective  rays  in  producing  vision  are  the  yel- 
low and  green.  The  fact  that  these  are  the  principal  rays 
in  the  spectrum  of  the  Cooper  Hewitt  lamp  accounts  largely 
for  the  reason  why  many  consider  it  to  have  very  high 
illuminating  efficiency.  The  rays  on  either  side  of  these  in 
+he  natural  spectrum  are  of  less  practical  value,  since  they 
require  to  be  much  more  powerful  in  order  to  produce  the 
sense  of  vision,  and  hence  strain  and  fatigue  the  eye  to  a 
correspondingly  greater  extent.  The  red  and  heat  rays  are 
particularly  irritating  for  this  reason.  The  different  colors 
also  produce  well  known  mental  effects.  Thus,  red  is  exciting, 
while  blue  and  violet  are  depressing.  The  use  of  a  red  flag 
in  bull  fights  and  the  well  known  expression  "feeling  blue" 
are  recognitions  of  this  fact.  Yellow  gives  contentment,  while 
green  is  restful. 


Shop  Lishted  by  Coopir  Huwitt  Mercury  ,\rc  Lamps. 

Many  consider  that  the  mercury  vapor  lamp  has  quali- 
fications which  are  extremely  advantageous  to  industrial 
ilhimination.  It  is  a  scientific  tact  that  the  eye  will  focus 
more  accurately  under  the  green  rays  produced  by  this  lamp 
than  under  a  combination  of  the  seven  colors  of  the  spec- 
trum. For  this  reason  it  is  extremely  advantageous  to 
employ  the  light  where  accurate  eye  work  is  required.  It 
is  evident  for  the  same  reason  that  the  eye  can  see  more  dis- 
tinctly under  lower  intensity  of  illumination  with  green  light 
than  with  a  combination  of  the  seven  colors  of  the  spec- 
trum. The  application  of  this  to  industrial  illumination  re- 
sults in  the  ability  to  entirely  eliminate  auxiliary  lights  of 
small  candle  power  where  ordinarily  the  illumination  from 
an  overhead  system  would  not  he   sufficient. 

The  light  produced  by  the  mercury  vapor  lamp  is  ex- 
tremely low  in  intrinsic  brilliancy,  the  amount  of  light  being 
produced  rather  from  the  area  than  from  the  brilliancy  of 
the  source.  This  results  in  a  total  absence  of  glare,  not 
only  where  the  source  is  directly  exposed  to  the  eye,  but 
from  polished  surfaces.  This  reflection  of  glare  from  polished 
surfaces  is  found  to  be  extremely  annoying  and  of  as  serious 
a  character  as  the  exposing  of  the  direct  rays  of  the  lamp. 

Where  Cooper  Hewitt  lamps  are  employed,  the  system 
is  of  an  overhead  character.  The  lamps  are  placed  to  light 
a  certain  number  of  square  feet  and  are  laid  out  symmet- 
rically, regardless  of  the  placing  of  the  work  beneath.  This 
produces  a  perfectly  evenly  distributed  light  on  the  floor.  It 
may  be  seen,  therefore,  that  upon  a  working  surface  no  dif- 


ferent intensities  of  illumination  will  be  found,  and,  there- 
fore, the  eye  will  not  be  called  upon  to  re-focus.  The  source, 
which  is  the  tube  varying  in  length  with  the  different  types 
of  lamps,  is  a  steady  line  of  light,  being  in  any  given  period 
of  exactly  the  same  intensity.  The  length  of  the  source  is 
a  very  decided  advantage,  tending  towards  distribution  and 
the  elimination  of  distinct  shadows. 

An  analysis  of  the  qualities  of  the  mercury  vapor  lamp 
v/ill  show  that  where  color  values  are  of  little  importance, 
the  other  qualities  of  the  light  are  exactly  those  which  are 
required  to  produce  correct  illumination  for  employees  in 
industrial  work.  The  importance  of  this  cannot  and  must 
not  be  overlooked.  For  instance,  in  one  of  the  large  silk 
mills  of  the  east,  it  is  figured  by  a  well  known  cost  expert 
that  the  expense  of  producing  their  product  at  night  is  20 
per  cent  higher  than  that  of  producing  it  in  the  daytime.  This 
may  have  been  due  to  several  things,  but  must  be  largely 
attributed  to  inferior  illumination.  Had  those  people  in  their 
factory  had  an  illumination  during  the  dark  hours  which  was 
ac  good  for  working  purposes  as  the  best  daylight,  their  cost 
of  production  during  that  time  would  very  evidently  have  been 
largely  decreased.  It  seems  strange  that  the  importance 
of  this  consideration  has  been  overlooked,  particularly  in 
view  of  the  fact  of  the  extremely  low  comparative  cost  of 
units  of  illumination  and  of  their  operation. 

A  large  modern  factory,  it  may  be  figured,  can  produce 
power  at  a  cost  of  one  per  cent  per  kilowatt  hour.  \  mer- 
cury vapor  lamp  can  be  run  five  hours  at  a  power  expendi- 
ture of  one  kilowatt  hour.  On  an  average  in  industrial  light- 
ing one  mercury  vapor  lamp  will  take  care  of  at  least  two 
men.  Figure  an  average  cost  of  40  cents  per  hour  to  employ 
these  two  men.  This  would  mean  an  expense  of  .$2,00  to 
employ  these  two  men  five  hours,  whereas  perfect  light  for 
them  can  be  produced  for  one  cent.  In  other  words,  if  per- 
fect light  will  save  one-half  of  one  per  cent  of  a  man's  time, 
it   has  paid  for  its  total  cost  of  operation. 

Not  only  that,  but  the  value  of  machinery  and  factory 
investment  is  increased  in  proportion  as  the  efficiency  of  the 
men  is  increased.  Thus,  with  improved  illumination  it  is 
not  difficult  to  imagine  that  20  machines  will  do  the  work 
that  25  had  done  heretofore.  The  value  of  the  given  invest- 
ment has  increased  20  per  cent,  or  probably  ten  times  the 
value  of  the  lighting  units  to  produce  this  result. 

These  are  the  important  considerations  in  any  lighting 
installation,  and  cannot  be  overlooked.  Any  system  of  figur- 
ing which  does  not  consider  these  points  is  entirely  falla- 
cious   and   can   mean    but   little. 

As  far  as  actual  operating  cost  goes,  however,  it  may  be 
said  that  many  consider  the  mercury  arc  lamp  to  be  one  of 
the  most  efficient  units  at  present  on  the  illumination  mar- 
ket. Further,  its  cost  of  up-keep  is  extremely  low.  both  as 
to  attention  and  repair  parts  required  to  -operate,  and  as  to 
the  actual  renewal  expense  of  the  tubes.  It  may  he  con- 
servatively said  that  Vzc  per  kilowatt  hour  will  cover  all  main- 
tenance and  expense  of  operation. 


TRADE    NOTES. 

The  Great  Northern  Railway,  which  already  has  nearly 
4,000  miles  of  track  equipped  with  telephone  train  dispatch- 
ing equipment,  has  just  placed  an  order  with  the  Western 
Electric  Company  for  thirty-two  telephone  selectors  to  equip 
its  Cascade  Division. 

The  Arctic  Mining  and  Power  Company  have  closed  con- 
ti-acts  for  an  electric  generating  plant  to  supply  power  for 
use  at  their  mine  in  Nevada  County,  Cal.,  and  also  for  trans- 
Uiission  about  ten  miles  to  surrounding  mines.  The  Fort 
^V'ayne  Electric  Works  will  furnish  a  complete  5-panel  switch- 
board for  the  distribution  of  the  current  from  a  600-kw.,  6000- 
volt  generator  ordered  from  the  Ridgway  Dynamo  and  En- 
gine Company  gf  .Ridgway,  Pa. 
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FINANCIAL. 

AUBURN,  WASH.— The  Council  is  to  call  a  special  elec- 
tion soon  for  the  purpose  of  honding  the  town  for  Jl.'i.OOO  for 
municipal  purposes. 

ELLENSBURG,  WASH.— Voters  of  this  city  are  to  be 
asked  to  approve  a  bond  issue  of  $100,000  to  improve  the 
municipal  light  plant. 

SACRAMENTO,  CAL. — That  $100,000  will  be  spent  in  the 
next  year  in  extending  the  East  Sacramento  Water  System 
is  the  statement  made  by  H.  McClelland,  president  of  the 
East  Sacramento  Water  Co. 

EUGENE,  ORE.— Bids  will  be  received  by  city  recorder, 
R.  S.  Bryson,  up  to  Aug.  24th  for  the  purchase  of  $r)7,000 
light,  power  and  water  bonds. 

SEATTLE,  WASH. — J.  D.  Ross,  superintendent  of  light- 
ing, will  call  for  bids  at  once  for  the  painting  of  about  20,000 
light  poles   throughout  the   city. 

PENTICTON,  B.  C. — Bids  were  received  up  to  August 
10th  for  furnishing  of  electrical  equipment,  power  station, 
pressure  pipe  and  plant  complete. 

SEATTLE,  WASH.— The  Seattle-Tacoma  Power  Co.,  7th 
and  Jefferson  Streets,  will  erect  a  $1,000,  1  story,  fireproof, 
steel  and  reinforced  sub-station,  1763  Railroad  Avenue,  near 
East  Waterway.     Owners,  architects  and  builders. 

MONMOUTH,  ORE. — The  City  Council  has  taken  up  a 
bill  preparatory  to  the  issuance  of  bonds  for  the  construction 
of  a  water  system.  The  bill  provides  for  the  issuance  of 
$25,000,  but  for  the  sale  of  only  such  part  as  may  be  neces- 
sary to  complete  the  system. 

PORTI>AND,  ORE.— The  Mt.  Hood  Ry.,  L.  &  P.  Co.,  Lewis 
bldg.,  have  taken  out  a  i)erm;t  for  the  construction  of  a  2 
story  reinforced  concrete  sub-station,  to  be  erected  at  the 
foot  of  Williams  Avenue.  The  building  to  cost  $60,000. 
The  (/wners  are  the  builders. 

SPOKANE,  WASH.— The  Spokane  Falls  Gas  Co.  is  to 
expend  $18,000  on  the  extension  of  its  mains  to  the  north  hill 
district.  Contracts  amounting  to  $1.5,000  have  been  let  to  the 
Improvement  Equipment  Company  of  New  York  for  recon- 
struction of  the  coal  gas  generator  capacity. 

EXETER,  CAL. — Not  desiring  to  place  any  larger  debt 
than  is  necessary  on  the  city  of  their  adoption  the  trustees 
in  regular  session,  decided  to  cut  down  the  proposed  bond 
issue  to  the  tune  of  $3,000  or  to  call  for  $42,000  instead  of 
$45,000.  A  resolution  was  adopted  determining  that  the  public 
interest  and  necessity  demand  the  construction  of  a  water 
system  in  said  city,  and  the  estimated  cost  is  $42,000. 

WHITE  BLUFFS,  WASH.— It  is  probable  that  formal  an- 
nouncement will  be  made  within  two  months  by  the  Pacific 
Power  &  L'ght  Co.,  of  its  intention  of  the  expenditure  of  be- 
tween $6,000,000  and  $10,000,000  in  the  development  of  hydro- 
electric power  on  the  Columbia  river,  at  Priest  Rapids,  near 
this  city.  The  improvements  include  the  construction  of  a  dam 
at  the  rapids,  75  ft.  in  height,  construction  of  the  high  line 
ditch  of  the  Hanford  project,  and  the  construction  of  a  net- 
work of  electric  power  transmission  lines  in  this  vicinity  and 
providing   power  to   a   large   section   of   Eastern   Washington. 

LOS  ANGELES.  CAL.— .John  B.  Miller,  president  of  the 
Southern  California  Edison  Company,  says  that  the  indus- 
trial growth  of  Southern  California  has  increased  to  such 
an  extent  that  more  electricity  is  now  used  for  power  than 


for  lighting  purposes.  A  close  scrutiny  of  the  increase  in  the 
use  of  power  shows  that  it  is  general  over  the  entire  sys- 
tem. The  manufacture  of  cement  has  been  the  largest  single 
industry  for  which  electric  power  has  been  used  until  re- 
cently, now  its  adaptation  to  pumping  oil  wells  and  for  re- 
fining purposes  is  taking  first  place.  And  the  agricultural 
phase  of  power  consumption  is  almost  as  important  as  the 
manufacturing   feature. 

SAN  FRANCISCO,  CAL.— The  Metropolitan  Light  & 
Power  Co.  has  filed  an  agreement  in  the  U.  S.  Circuit  Court 
similar  to  that  of  the  San  Francisco  Gas  and  Electric  Co.  in 
regard  to  rebates.  Under  the  terms  of  the  agreement  the 
consumers  will  be  paid  back  the  sum  of  $38,791  for  the  year 
beginning  July  1,  1909,  and  $49,193  for  the  year  ending  June 
30,  1911.  The  interest,  amounting  to  $1606,  will  be  divided 
between  the  corporation  and  the  city  and  county  of  San  Fran- 
cisco after  the  expenses  of  Court  Commissioner  Maling  have 
been  paid.  Under  the  same  agreement  the  gas  rates  for  the 
next  six  months  ending  Jan.  1,  1912,  will  be  85c  per  thousand, 
and  after  that  date  until  June  30,  1912,  the  rate' will  be 
80c  per  thousand. 

SAN  FRANCISCO,  CAL.— A  statement  of  the  receipts  of 
the  United  Railroads  for  the  year  1910,  on  which  a  percentage 
to  the  city  must  be  paid,  has  been  filed  by  the  company  with 
the  Sujiervisors.  It  puts  the  amount  of  the  city's  percentage 
at  $38,756.98.  The  amount  paid  for  1909  was  $37,482.  The 
figures  for  the  various  United  Railroads  lines  are  set  down 
in  the  statement.  Most  of  the  lines  pay  2  per  cent  of  the 
gross  receipts  to  the  city,  seven  of  them  3  per  cent,  and  one, 
that  running  on  6th  and  Sansome  streets,  4  per  cent.  The 
receipts  on  the  lines  subject  to  the  2-per-cent  tax  were 
$1,784,837.54,  on  the  3-per-cent  lines  $83,296.91,  and  on  the  4- 
per-cent  line  $14,033.49.  The  filing  of  the  statement  was  de- 
layed, as  the  company  wanted  to  ascertain  whether  or  not  the 
new  State  tax  law  relieved  it  from  liability  for  further  pay- 
ment of  its  franchise  percentages.  It  found  that  it  still  had 
to  pay. 

MODESTO,  CAL. — The  sale  of  the  lines,  equipniient, 
franchise  and  good  will  of  the  La  Grange  Water  and  Power 
Co.  in  Modesto  to  the  Sierra  and  San  Francisco  Power  Co. 
is  announced  officially  here.  The  price  paid  was  $50,000. 
This  transaction  ends  the  competition  between  two  lighting 
companies  of  the  city,  since  the  La  Grange  Co.  came  into 
the  field  over  five  years  ago.  It  is  understood  that  no  other 
branch  of  the  Mount  Whitney  Power  Co,  the  holding  com- 
pany for  the  La  Grange,  has  been  effected.  The  Sierra  and 
San  Francisco  Power  Co.,  of  which  George  W.  Bacon  of  New 
York  is  president  and  in  which  Patrick  Calhoun  is  heavily 
interested,  retails  power  in  no  part  of  the  country  except  in 
this  section  of  the  San  Joaquin  Valley.  The  big  plants  of  the 
company  near  here  send  80,000  h.-p.  into  Modesto,  and  the 
United  Railroads  in  San  Francisco  are  operated  by  the  com- 
pany. It  is  understood  that  John  Hays  Hammond  represents 
the  majority  of  the  capital  behind  the  corporation,  which  has 
just  sold  the  La  Grange  Power  Co. 


INCORPORATIONS. 
PORTLAND,  ORE.— Pierce-Tomlinson  Electric  Co.,  capital 
.$1,000,  has  been  incorporated  by  T.  F.  Pierce. 

SAN  BERNARDINO,  CAL.— The  Pacific  Electric  Heating 
Co.  of  Ontario  has  been  incorporated  with  a  capital  stock 
of  $25,000.  The  incorporators  are:  E.  H.  Richardson,  B. 
C.  Shepard,  C.  A.  Shepard  and  T.  E.  Parke,  all  of  Ontario,  Cal. 
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ALBUQUERQUE,  N.  M.— The  Tucunicari  Light  and  Power 
Co.  has  been  incorporated  with  a  capital  stock  of  $100,000. 

CHELAN,  WASH.— The  East  Side  Telephone  Co.  of  Che- 
lan has  been  incorporated  for  $2, .'no  by  H.  A.  Steele  mid 
Chas.  Colver. 

CEDARHOME,  CAL.— The  Cedarhome  Teleiihone  Co.  of 
Cedarhome  has  been  incorporated  for  $10,000  by  Peter  Han- 
son and  N.  Nielson. 

UNDERWOOD,  CAL.— The  Underwood  Telephone  Co.  of 
Underwood  has  been  incorporated  for  $2,000  by  .1.  H.  Hussey, 
M.  Smith  and  H.  Love. 

SEATTLE,  WASH. — The  Williams  Subnuuine  Telegra|)li 
Co.  of  Seattle  has  been  incorporated  for  $1,000,000  \>y  A. 
Williams,  Horace  P.  Chapman  and  G.  Parsons. 


ILLUMINATION. 

ASHLAND,  ORE.— The  franchise  of  the  Ashland  Electric 
Light  &  Power  Co.  has  been  revoked.  The  city's  municipal 
plant  will  soon  be  in  operation. 

GRANDVIEW,  WASH.— This  place  has  granted  a  50-year 
franchise  to  the  Pacific  Power  &  Light  Co.  to  furnish  elec- 
tricity.    Service  to  be  furnished  in  60  days. 

SIERRA  MADRE,  CAL. — The  Southern  Counties  Gas 
Co.  will  supply  Arcadia,  South  Santa  Anita  and  Elmonte  with 
gas  from  the  Monrovia  plant  as  soon  as  the  main  line  now 
being  extended  is  completed. 

MARYSVILLE,  CAL.— The  Northern  Electric  intends  ex- 
pending a  considerable  amount  of  money  in  Marysville  within 
the  next  three  or  four  months  for  the  erection  of  new  car 
barns  and  a  passenger  station  on  C  St..  also  building  new 
yards  and  tracks. 

SAN  BERNARDINO,  CAL.— The  Board  of  Siipei  visors  has 
passed  an  ordinance  granting  to  the  Southern  California  Gas 
Co.  a  franchise  for  a  period  of  fifty  years,  to  maintain  a  sys- 
tem of  gas  pipes  under  and  along  public  roads  and  highways 
of  San  Bernardino  County  for  furnishing  gas  for  heat,  light 
and  power. 

WATTS,  CAL. — The  Pacific  Light  and  Power  Co.,  through 
its  representatives,  Messrs.  Burns  and  Davis,  presented 
a  proposition  to  the  board  for  electricity  and  furnishing  the 
city  forty-five  lights  at  a  flat  rate  cf  $l."iO  a  month.  $9,000 
being  the  cc5st  of  construction.  A  ccftitract  for  five  years  was 
entered   into. 

HONOLULU,  T.  H. — The  progressive  towns  of  Wailuku 
and  Kahului  are  to  have  electric  light  and  power,  for  the 
distribution  and  supply  of  which  a  franchise  was  granted 
to  the  Hon.  H.  P.  Baldwin,  B.  A.  Wadsworth,  J.  N.  S.  Wil- 
liams, D.  C.  Lindsay,  C.  D.  Lufkin,  James  L.  Coke  and  W.  T. 
Robinson.  As  the  result  of  this  decision  the  franchise  has 
finally  been  purchased  by  the  Island  Investment  Co.  of  this 
city,  which  will  erect  the  necessary  plant  midway  between 
Kahului  and  Wailuku  and  later  turn  both  plant  and  franchise 
over  to  the  Maui  Electric  Co. 

SAN  BERNARDINO,  CAL.— For  the  purpose  of  establish- 
ing a  $75,000  central  plant  for  furnishing  gas  to  San  Bernar- 
dino, Redlands,  Riverside  and  Colton,  the  Southern  Cali- 
fornia Gas  Co.,  a  subsidiary  corporation  of  the  Pacific  Light 
and  Power  Co.,  has  purchased  seven  acres  of  land  near  Colton. 
The  plant  is  to  be  constructed  at  once,  plans  now  being 
drawn  up.  The  lighting  company  recently  was  granted  a 
franchise  covering  the  roads  of  the  county,  by  the  Board  of 
Supervisors.  Five  thousand  dollars  was  paid  for  the  build- 
ing site,  which  is  located  on  Colton  Avenue,  just  south  of 
Colton. 


SAN  JOSE,  CAL.— J.  H.  Hornung,  representative  of  the 
Oieat  Western  Power  Co.  announces  that  his  company  will 
|iMt  men  in  the  field  here  to  offer  contracts  for  light  and 
power  in  competition  with  the  United  Gas  and  l{!lectric  Co., 
which  now  has  a  monopoly  in  the  local  field.  Hornung  states 
that  prices  less  than  those  which  obtain  will  be  offered,  and 
that  a  service  not  subject  to  breaks  on  account  of  accidents  on 
ditches  and  flumes  is  guaranteed.  Hornung,  in  telling  of 
the  concern's  backers  says:  "The  company  has  a  capital 
of  $25,000,000,  and  is  one  of  the  most  powerful  concerns  of 
the  kind  on  the  Coast.  It  recently  absorbed  the  City  Electric 
Co.  of  San  Francisco.  Edward  Hawley,  the  famous  railway 
man,  is  president,  while  the  interests  on  the  Pacific  Coast 
are  looked  after  entirely  by  Mortimer  Fleishhacker.  We  are 
arranging  now  to  put  a  cable  under  the  bay  and  furnish  elec- 
tric power,  generated  by  hydraulic  power,  into  San  Fran- 
cisco and  San  Jose  is  naturally  the  next  point  to  be  reached. 
We  shall  do  a  gas  and  electric  business,  and  our  solicitors 
will  sign   up   contracts   for   furnishing  light  and   power." 


TRANSMISSION. 
LEWISTON,    IDAHO.     The    Nez    Perce    Power    &    Light 
Co.   is   making  preparations   to  invade   this   territory,   accord- 
ing  to  reports. 

MOSIER,  ORE.— The  Pacific  Power  &  Light  Co.  has 
about  started  construction  work  on  an  electric  suijply  line 
from  The  Dalles  to  this  place. 

CONCORD,  CAL.— The  Board  of  Trustees  passed  an  or- 
dinance granting  to  Great  Western  Power  Co.  a  fifty-year 
franchise  for  a  transmission  line  through  this  city. 

ROSEVILLE,  CAL.— The  Northern  Electro  Co.  proposes 
to  extend  its  electric  system  to  this  city  for  the  benefit  of 
the  fruit  interests  between  Roseville,  Orangeville  and  Fair 
Oaks. 

PT.  ANGELES,  WASH.— P.  J.  Woods  of  this  city  was 
awarded  the  $18,000  contract  by  the  Olympic  Power  Co.  for 
preparing  the  right  of  way  for  the  transmission  line  for  the 
entire  way  from  this  city  to  Irondale. 

RIVERSIDE,  CAL.— The  Board  of  Supervisors  has  passed 
an  ordinance  granting  to  Fred  B.  Mechling,  franchise  for  a 
period  of  fifty  years  for  a  transmission  line  along  all  public 
roads  and  highways  in  Riverside  County. 

SALIN.AS,  CAL.— The  Monterey  County  Gas  &  Electric 
Co.  has  made  application  to  the  board  of  supervisors  for  a 
franchise  for  a  period  of  thirty  years  for  a  transmission  line 
along  all  public  roads  of  Monterey  county. 

KLAM.ATH  FALLS,  ORE.— It  is  announced  that  the  Sis- 
kiyou Light  &  Power  Co.  is  having  surveys  made  for  the  ex- 
tension of  the  power  line  to  Klamath  Falls.  The  80  h.  p, 
tuibine  has  been  installed  and  will  be  ready  for  operation 
in  about  13  weeks. 

SAN  BERNARDINO,  CAL.— The  Board  of  Supervisor.s 
has  awarded  the  franchise  for  an  electric  pole  line  through- 
out the  county  to  the  California,  Nevada  Power  Co.,  composed 
rf  Denver  capitalists,  at  $150,000.  Work  will  start  at  once 
and   $10,000   will   be   expended   within   three  years. 


TRANSPORTATION. 

PORTLAND,  ORE. — Immense  car  barns  are  to  be  erected 
by  the  Portland  Railway,  Light  &  Power  Co,  between  East 
26th  and  East  28th  and  East  Rurnside  and  F'ast  Couch 
streets  in  this  city. 

BERKELEY,  CAL. — The  Council  has  passed  an  ordinance 
granting  permission  to  the  Oakland  Traction  Co.  a  franchise 
for  a  single  or  double  track  street  railroad,  to  be  operated 
by  electricity  upon  certain  streets  in  the  city  of  Berkeley. 
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SANTA  MONICA,  CAT...  The  city  council  has  passed  an 
ordinance  .scianling  to  the  Los  Angeles  Pacific  Company  llic 
right  to  construct  and  tor  a  period  of  forty  years  to  operate 
a  single  or  double  track  electric  railroad  along  certain  streets 
of  the  city. 

CORVALLIS,  ORE. — The  entire  holdings  of  the  Corvallis 
&  Alsea  River  Ry.  Co.  has  been  sold  to  the  Portland,  Eugene 
&  Eastern  Ry.  Co.,  including  31  miles  of  right  of  way  track 
terminals  at  this  place,  rolling  stock,  etc.  The  purchasing 
company,  it  is  reported,  will  electrify  18  miles  of  the  road 
from  this  place  to  Monroe  and  then  extend  the  line  from 
Monroe  to  Eugene,  a  distance  of  22  miles.  Power  tor  opera- 
tion of  the  new  line  will  be  furnished  by  the  Oregon  Power 
Co. 

OAKLAND,  CAL.— That  the  electrification  of  all  the  old 
S.  P.  lines  throughout  Oakland,  Alameda  and  Berkeley  will 
be  completed  by  the  first  of  December,  is  the  report  of  the 
engineers  in  charge  of  the  work.  This  includes  the  three 
lines  in  Alameda,  the  second  of  which  will  be  in  working 
order  within  the  next  two  weeks,  the  loop  over  Franklin  and 
20th  Streets  and  the  7th  Street  and  East  Berkeley  lines. 
Plans  are  being  drawn  for  the  enlargement  of  the  old  train 
sheds  at  the  mole  in  an  effort  to  do  away  with  the  long  waits 
and  confusion  caused  by  the  single-track  system  on  the  sub- 
urban lines.  It  is  proposed  to  have  two  tracks  for  the  horse- 
shoe. East  Berkeley  and  7th  Street  trains. 

OAKLAND,  CAL.— An  official  of  the  Oakland-Antioch 
Railway  announces  that  it  had  been  practically  decided  to 
construct  the  Danville  branch,  but  that  the  Martinez  project 
was  still  under  consideration.  The  present  terminal  of  the 
line  is  at  Bay  Point,  a  point  seven  miles  from  Martinez. 
Two  routes  are  being  considered  for  the  branch  to  this  place. 
The  first  is  along  the  shore  of  San  Francisco  Bay,  direct  from 
Bay  Point.  This  route  would  take  in  a  half-dozen  important 
manufactories  and  industries  situated  along  the  bay  shore. 
The  other  route  being  considered  is  to  branch  off  at  Concord, 
come  through  the  Alhambra  Valley,  touch  at  Pacheco  and 
on  into  Martinez.  The  branch  to  Danville  is  to  leave  the 
main  line  of  the  electric  road  at  Walnut  Creek. 


WATERWORKS, 
PITYALLUP,   WASH.— At   a   special   meeting  of  the   city 
council  it  was  decided  to  construct  a  pumping  station  and  lay 
water  mains   at   Maplewood    Springs. 

ASTORIA,  ORE. — Construction  is  under  way  on  the  con- 
tracts amounting  to  $100,000  to  include  the  building  of  new- 
reservoir  and  laying  of  high  service  mains. 

CENTRALIA,  WASH.— The  Council  has  granted  to  the 
Washington-Oregon  Corporation  the  authority  to  maintain 
water  mains  across  public  streets  in  this  city. 

NOGALES,  ARIZ.— The  Nogales  town  council  has  decided 
to  call  a  bond  election  to  determine  whether  or  not  Nogales 
should  issue  bonds  to  supply  f\iuds  for  municipal  water  and 
sewer  system. 

PENDLETON,  ORE.— The  city  water  commission  has 
purchased  of  Nancy  E.  Despain  several  blocks  above  the  pres- 
ent reservoir  to  be  used  tor  the  site  of  the  reservoir  for 
the  new  gravity  system. 

DORRIS,  CAL.— Sealed  bids  will  be  received  by  the  clerk 
of  the  Board  of  Trustees  up  to  .\ugust  2.")th,  1911,  to  build 
the  Dorris  Water  Works  system,  according  to  plans  and 
specifications  on  file  with  the  clerk. 

CHALLIS,  IDAHO.— The  electors  voted  bonds  for  the 
construction  of  a  system  of  municipal  water  works.  The 
proposition  was  carried  by  a  vote  of  six  to  one.  Within  the 
next  few  months  the  city  will  have  a  water  system. 


KL.\.MATH  F.\LLS.  ()HK.  -.Vnnnunceincnt  has  been  made 
liy  officials  of  the  Klamath  Falls  Light  and  Water  Company, 
that  Shippington,  that  portion  of  Klamath  Falls  bordering  on 
the  Upper  Klamath  Lake,  is  soon  to  be  supplied  with  city 
water. 

ASTORIA.  ORE.— The  Board  of  Water  Commissioners 
have  decided  to  put  in  a  dam  at  the  head  works  for  the 
purpose  of  increasing  the  storage  capacity  of  the  water 
system  and  the  engineer  has  been  ordered  to  prepare  and 
submit  i)lans  accordingly. 

TROY,  IDAHO.— The  Board  of  Trustees  has  offered  for 
sale  the  $12,000  negotiable  coupon  bonds,  to  bear  interest 
at  6  per  cent  per  annum  to  be  paid  on  first  days  of  .Tanuary 
and  .July  in  each  year  at  the  Chase  National  Bank,  New 
York,  N.  Y.,  to  be  due  in  20  years. 

MARSHFIELD,  ORE.— The  council  of  this  city  and  that 
of  North  Bend,  have  united  with  a  view  of  securing  data  in 
regard  to  the  construction  of  a  municipal  water  system  to 
serve  both  cities.  The  cost  of  construction  will  be  cbtained 
and  a  competent  engineer  will  make  surveys  and  investigate 
other  water  supplies. 

CHELAN,  W.\SH. — Engineers  employed  by  O.  A.  Hoag 
have  started  preliminary  surveys  for  the  construction  of  a  pipe 
line  to  take  water  from  the  Chelan  river  for  power  purposes. 
The  water  will  be  taken  from  the  river  near  the  city  dam 
and  carried  to  a  point  near  Lake  Chelan  where  the  water  will 
be  utilized  in  a  water  plant. 

SANTA  ROSA,  CAL.— The  Santa  Rosa  Water  Works  has 
commenced  work  at  the  spring,  formerly  owned  by  the  Foun- 
tain Water  Co.  The  plans  of  the  company  have  not  been 
fully  matured  but  it  is  their  present  intention  to  proceed 
with  the  work  of  installing  a  rotary  pump  with  direct  con- 
nection with  an  electric  motor  which  will  be  used  to  pump 
water  from  the  spring  to  an  elevated  point  between  it  and 
the  present  reservoir  of  the  company. 

OAKLAND,  CAL. — The  Board  of  Supervisors  has  called 
for  bids  for  the  construction  of  a  water  plant  on  the  Alta- 
mont  road,  the  system  to  cost  in  the  neighborhood  of  $8,300. 
Bids  were  called  for  a  retaining  wall  in  the  San  Lorenzo 
creek  at  an  estimated  cost  of  $1400  and  a  bridge  and  re- 
taining wall  near  Brightside  to  cost  $3600.  The  contract  for 
the  construction  of  a  water  plant  on  the  Lake  Chabot  road 
was  let  to  Thomas  B.  Russell  on  his  bid  of  $2944. 


TELEPHONE  AND  TELEGRAPH. 

.JOSEPH,  ORE.— J.  F.  McClain,  superintendent  of  the  Wal- 
lowa forest  reserve,  has  received  instructions  to  build  a  line 
from  Joseph  to  the  Rangers  camp,  a  distance  of  l.'i  miles. 

VANCOUVER,  B.  C— The  British  Columbia  Telephone  Co. 
has  presented  plans  for  the  construction  of  its  proposed  pole 
line  on  the  north  side  of  11th  avenue  from  Glen  to  Wood- 
land avenues,  and  for  underground  work  on  the  south  side 
of   Pender   street. 

HOLLISTER.  IDAHO.— The  local  telephone  system  and 
exchange  connecting  with  the  Bell  line  to  Twin  Falls  and 
other  points  on  that  system  and  communicating  with  .Tar- 
bidge  over  the  line  of  the  Idaho,  Nevada  Telephone  Com- 
pany will  be  established  as  soon  as  sufficient  suhscriiitions 
have  been  obtained. 

SAN  FRANCISCO,  CAL.— The  architectural  department 
of  the  Pacific  Tel.  &  Tel.  Co.,  with  offices  in  the  New  Mont- 
gomery exchange  building,  have  completed  the  plans  for  the 
construction  of  a  three  story  and  basement  brick  building, 
which  will  be  used  for  the  company's  business  in  the  Sunset 
District.  The  building  will  be  located  on  H  street  near  19th 
avenue  and  when  completed  will  cost  in  the  neighborhood  of 
$30,000. 
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HUNTING  RESERVOIR  SITES  IN  THE  HIGH  ROCKIES 


BY  ROBERT  SIBLEY. 


During  the  past  several  years  the  progress  of  the  'I'oday  tlie  change  is  marvelous.     Mineral  produc- 

great  Northwest  in  matters  of  development  has  been  tion  in  the  State  is  already  exceeded  by  agricultural 

next  to  miraculous.     The  conversion  of  barren  lands  returns.      In    Eastern    Montana    gigantic    reclamation 

into  rich  fruit  bearing  regions  has  taken  place  on  all  f)r(iiects  are  being  undertaken  both  by  the  governnient 


Pig.  1. 


Delightful  Summer  Lodge  of  the  O.  W.  Kerr  Company.    Charles.    Montana.       Typical 

many  artistic  retreats  being  constructed  in   the  Bitter    Root   Valley. 

Large   canal   shown   below     club    house. 


sides.  Especially  is  this  true  of  that  portion  of  the 
Northwest  situated  in  Western  Montana.  A  few  years 
ago  this  great  commonwealth  was  known  as  the  Treas- 
ure State,  symbolic  of  its  great  wealth  in  mineral  re- 
sources. Its  millions  of  acres  of  arid  lands  in  the 
eastern  portion  of  the  State  were  thought  to  be  hardly 
fit  for  sheep  herding,  while  the  limbered  lands  on  the 
Pacific  Slope  were  thought  to  involve  too  heavy  an 
expense  in  clearing  to  ever  be  of  profitable  value. 


and  private  enterprise  under  the  Carey  land  act.  These 
transitions  are  second  place,  however,  to  the  beautiful 
and  scientific  development  taking  place  in  the  pro- 
tected valleys  in  the  western  portion  of  the  State. 
Here,  lands  that  were  stripped  of  every  available  stick 
of  timber  and  left  to  bleach  their  once  sheltered  soils 
in  the  noonday  sun  are  beginning  to  reappear  as 
modern  productive  orchards,  fruitful  and  profitable. 
Tvpical  among  these  valleys  is  the  fertile  Bitter 
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Ront  wliicli  extendi  ninth  ami  ^diith  al)i>iit  sixty 
inik's  in  Icnytli  anil  \arii.'s  in  width  t'lnm  l'i>nr  In  twi'Ke 
miles.  .'\t  the  head  of  this  valley  where  the  lieaiitil'nl 
Bitter  Root  river  joins  the  murky  Missoula  is  located 
the  thrixint;'  Western  Montana  metropolis,  the  city  of 
Missoula.  According  to  the  last  official  census  returns 
Missoula  ranks  third  in  cities  of  the  State  with  a  tribu- 


Figr.    2.      A    Few    of    tlie    Native   Aboi-ifjiiies    Kmuiiii- 
tered    in    Hunting    Reservoir    Sites. 

tary  jjopulatioii  of  about  fifteen  thousand  ])eople. 
The  Bitter  Root  valley  is  of  historic  interest,  as  it  was 
traversed  from  end  to  end  by  Lewis  and  Clark  over  a 
century  ago.  It  was  first  called  to  the  attentitm  of  the 
world,  however,  when  the  late  Marcus  Dailey  located 
his  gigantic  stock  farm  in  the  \ery  heart  of  this  pro- 
ductive valley.  This  farm  had  within  its  holdings 
some  twenty-seven  thousand  acres  and  after  a  few 
years'  operation  it  produced  to  the  world  many  record- 
breaking  thoroughbreds. 

The  eastern  side  of  the  valley  is  being  supplied 
with  water  by  a- private  enterprise  known  as  the  Bitter 
Root  Valley  Irrigation  Company.  The  company  has 
reservoired  a  large  lake  in  the  western  side  of  the 
valley  with  cubical  contents  of  some  25,000  acre  feet 
oi  storage,  which,  together  with  the  natural  How  of 
streams  crossed  on  line  during  early  months  of  irri- 
gation, it  pro])oses  to  irrigate  about  40,000  acres  of 
rich  fruit  lands.  The  water  is  syphoned  across  the 
valley  by  a  steel  pipe  six  feet  in  diameter  and  thence 
conveyed  by  ditch  some  seventy  miles,  feeding  numer- 
ous laterals  en  route. 

Another  enterprising  company  materially  assisting 


in  the  de\'elopment  of  the  Bitter  Root  \'alley  is  the 
().  \\  .  Iverr  Company  of  Minneapolis,  Minn.,  whose 
delightful  summer  lodge  is  shown  in  I'ig.  1.  This  com- 
])any's  holdings  are  situated  at  tlie  upper  end  of  the 
x'alley  on  the  west  side  of  the  Bitter  Root  ri\er. 

The  west  side  of  the  \allev  has  an  unusual 
natural  supply  of  water.  The  mountains  on  the 
west  side  are  steep  and  precipitous  and  contain  nu- 
merous small  lakes  hidden  under  the  lirow  of  banks  of 
])erpetual  snows.  l'"rom  end  to  end  the  west  side  is 
lra\ersed  about  every  five  miles  by  cool,  swiftly  run- 
nmg  momitain  streams.  These  streams  are  not  onlv  cool 
aiid  refreshing  to  drink,  but,  being  loaded  with  trout, 
furnish  abundant  sport  for  those  inclined  toward  this 
lM"anch  of  recreation.  As  most  of  these  swiftly  running 
streams  are  easily  di\'erted  uihiu  the  neighboring  lands, 
the  early  settlers  appropriated  the  natural  rights  many 
times  over.  In  the  early  days  the  lower  lands  of  the 
\alley  were  thought  to  be  more  fertile,  especially  for 
grain  and  hay,  and  as  it  was  an  easier  task  to  construct 
ditches  upon  these  lands  than  those  higher  up  on  the 
benches,  nearly  all  the  older  rights  in  the  streams 
belong  to  the  lower  lands. 

Science  has  shown  later  that  the  rich  bench  lands 
back  up  near  the  break  between  the  mountains  and 
valley-  are  by  far  the  best  suited  to  high  class  orchards. 
Here  the  famous  Mcintosh  red  aipple  is  king,  and 
Lambert  and  Bing  cherries  prove  tougher  in  skin,  due 
to  the  cool  nights,  and  consequently  better  shii)])ers 
than  known  any  other  place  in  the  world. 

As  the  streams  bounding  down  from  the  high 
Bitter  Root  mountains  to  the  west  emerge  through 
steep  box  canyons  a  new  problem  presents  itself  when 
the  rancher  endeavors  to  put  a  gravity  system  of  irri- 
gation upon  his  orchard  tract.  First  as  his  land  is  just 
being  reclaimed  the  natural  flow  of  the  stream  is  proli- 
ably  already  ap])ropriated  many  times  over,  and  second, 
the  rocky  approaches  from  stream  to  land  make  it 
costly  to  bring  water  u]:)on  his  land  as  the  acreage  fed 
b_v  each  stream  is  small.  Hence  it  is  first  necessary 
for  him  to  store  flood  waters  to  acquire  necessary- 
water  rights,  and  second  his  little  distributing  system 
must  be  most  carefully  and  scientifically  planned. 

It  was  the  solution  of  this  problem  over 
and  over  again  that  caused  the  writer  of 
this  article  to  go  into  the  high  recesses  of 
the  Bitter  Root  moimtaiiis,  get  reservoir 
data,  build  dams  and  headgates,  and  finally 


-\    Typical   Stoini   Cl.ate   Ooiistiiuliun,   Hitter     i;uoi    \'iiUey. 


in     tlie    lleltrt    of    llie    tlucii 
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•'ig-.    4.      A    I>eliKhtfiil    Trout    Piiol.    a    Camp    in    the     Il.-art    o(    tlie    Bitlor    Root    Mountains,    a    Oon- 
siruction    r*ac]<    Train   ami    Hotel   de  Bum,   Miles    From   Civilization. 


■^nKflfr; 

:-^- 

99|j^ 

^^'m^- 

I'^ij: 


A     'I'u  1  nt.\  -i'liul     ilocl.    I'lilj     Dain    in    Conuimtion    at    L'ppri     'I'wiii    l„ik.-    ami 
Snowslide    ICffect    I'lneounlered    on    Line. 


Manniiotli 


bring  the  walci^  upmi  tlic  Iriml.  .Man_\-  iiitei't'sting  little 
problems  had  to  be  sohed,  ami  1  shall  endeavor  to 
touch  briefly  u])on  a  few  of  these. 

The  best  authorities  Cf.msider  that  24  in.  nf  rain- 
fall is  ample  in  Western  Montana,  if  carefully  distrib- 
uted, to  properly  irrigate  and  mature  all  kinds  <jf  crops. 
The  rainy  season  takes  place  as  a  rule  during  the 
month  of  June,  consequently  it  is  considered  that  18  in. 
of  water  actually  deli\'ered  upon  the  land  is  ample  for 
irrigation  nf  all  sorts.  In  e.xtensive  irrigation  systems 
12  in.  is  allowed  for  loss  b}'  seepage  and  evaporation, 
as  conduits  are  all  dirt  ditches  whenever  possible. 
Hence,  in  laying  out  a  typical  irrigatitni  system  in 
Western  Montana  from  24  to  30  in.  of  water  are  al- 
lowed, or  in  other  words  from  2  to  2y>  acre  ft.  per 
acre  to  be  irrigated. 

Due  to  the  heavy  snows  in  the  high  mountains  to 
the  west  it  is  fnund  that  water  in  sufificient  (luantities 
many   times  "o\-er   can    be   su])plied    from    neighboring 


streams  to  irrigate  all  axailable  lands  up  to  July  ist, 
or  in  good  years  until  July  15th.  h'or  (jrcharding  it  is 
necessary  to  irrigate  to  September  1st,  or  in  other 
words,  six  weeks'  storage  nuist  be  supplied  in  the 
mountains  to  tide  over  flood- water  rights  in  the  nat- 
ural stream. 

By  the  statutes  (jf  Montana  a  miner's  inch  of 
water  is  thus  defined:  One  cubic  foot  per  second  shall 
lie  equivalent  to  forty  miner's  inches.  Let  us  sup])ose 
for  a  moment  that  we  are  looking  at  a  stream  of  water. 
'J'hat  in  this  stream  blocks  of  ice  measuring  exactly 
1  ft.  by  1  ft.  by  1  ft.,  or  in  a  word.  1  cu.  ft.  in  contents 
are  floating  down  ])ast  our  field  of  \ision.  We  have  a 
stop  watch  in  (>ur  hands  and  coinit  the  lumdier  of 
blocks  of  ice  that  How  past  us  every  second.  Now, 
then,  if  five  flow  past  per  second  the  ice  wdien  melted 
would  represent  5  second  feet  of  water,  or  200  miner's 
inches  of  water,  Montana  statutes. 

The  first   settlers  of  the  State  early  accpiired   the 


l-'ig-.  6.     Some  Severe  Cliff  Work  Along  Line,  an  Engineer's    Pack    Train,    the    Perpetual    Snows    of 
the    Bitter    Roots,    and    a     Typical    Deliciously    Cool    Waterfall. 
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Fig.    7.      On   >Sr 


Keservoii-  Hunting,   a   Typical    Tack.    Sonif    .Stiff   (Climbing   and    the   Top    of 
Mt.    Lolo.    Missoula's   Weather   Barometer, 


wasteful  habit  of  figuring  1  in.  of  water  to  be  neces- 
sary to  irrigate  an  acre  of  ground.  By  careful  experi- 
ments at  the  Agricultural  College  at  Bozeman,  how- 
ever, it  has  been  found  that  two-filths  of  a  miner's  inch 
per  acre  properly  applied  is  more  than  ample.  Two- 
fifths  of  a  miner's  inch  ol  water  Howing  through  the 
irrigation  season  will  cover  an  acre  of  land  approxi- 
mately 2/2  ft,  deep.  Hence  the  term  two-fifths  of  a 
miner's  inch  per  acre  of  the  natural  stream  flow  and 
2^  acre  feet  of  flood  rights  are  practically  one  and  the 
same  thing. 

In  estimating  the  necessary  storage  to  be  acquired 
per  acre  of  arid  land  it  is  considered  by  good  authori- 
ties that  if  1  acre  foot  of  storage  per  acre  is  allowed  and 
this,  combined  with  part  of  the  flood  rights  in  an 
average  Bitter  Root  Valley  stream  will  be  ample  for 
orchard  purposes. 

After  locating  on  the  flood  rights  of  the  stream 
llie  next  step  as  a  rule  is  to  see  what  the  chances  are 
of  making  cheap  storage  on  the  stream.  It  is  to  be 
remembered  that  the  acreage  to  be  irrigated  as  a  rule 
usually  lies  between  200  to  400  acres,  consequently 
nothing  but  the  most  economical  kind  of  construction 
work  is  possible,  for  the  costs  soon  become  prohibitive 
when  figured  on  costs  per  acre,  which  is  the  final  test 
to  be  applied  before  the  work  is  undertaken,  'Id  meet 
the  common  practice  in  the  valley,  the  entire  instal- 
lation, consisting  of  dams,  ditches,  headgates,  rights- 
of-\vav  and  evervthine  complete,  is  reasonable  if  luider 
forts'  dollars  per  acre,  but  is  abs(jliitely  prohibitixe  if 
above  sixty  to  seventy  dollars  per  acre. 

In  the  location  of  main  canals  and  laterals  uj)  to 


a  ca])acity  of 


sec,   ft.,  a  grade  of  5,28  ft,  per  mile 


for  main  canal  and  10,56  per  mile  for  la'teral  is 
found  to  be  best  suited  for  the  decomposed  granite 
soil  of  the  Bitter  Root  valley.  In  many  cases  it  is  not 
possible  to  give  such  grades  as  this.  In  fact,  in  the 
location  of  a  canal  below  Missoula  known  as  the  Grass 
Valley  ditch,  taking  water  from  the  Missoula  river 
and  distributing  it  fifteen  miles  belovv,  a  grade  as  low 
as  34  ft.  per  mile  was  found  absolutely  necessary  in 
order  to  raise  water  where  desired.  The  soil  here  was 
not  decomposed  granite,  however,  but  a  clay  admix- 
ture, and  consequently  seepage  losses  slight. 

The  headgates  are  usually  built  in  log  cribs  filled 
with  rock.  A  favorite  design  in  the  valley  is  to  have 
two  gates,  one  for  supply  control  and  one  at  the  imme- 
diate out-take,  known  as  the  "storm-gate."  This  storm- 
gate  is  not  watertight,  but  is  so  built  as  to  drain  the 
stream  entirely  in  low  water  and  yet  to  bear  the  brunt 
of  the  high-water  onslaught  without  damage.  Fig.  3 
is  a  typical  illustration  of  a  storm-gate. 

The  main  canals  are  usually  from  5  to  6  ft.  across 
the  bottom,  2  to  3  ft.  deep,  and  have  side  slopes  of 
1  to  1,  A  variation  from  1  to  1  slide  slope  is  very 
unusual.  In  the  hillside  work  encountered  many  ]5re- 
fer  the  carrying  portion  of  the  ditch  to  be  entirely  in 
\irgin  soil.  As  a  consequence  the  locating  engineer 
usually  designs  the  lower  side  of  the  ditch  so  as  to 
have  a  constant  cut  of  say  2  ft.  This  gives  rise  to 
simplified  compulation  of  yardage,  and  will  be  illus- 
trated later. 

Flumes  arc  Iniilt  largely  of  wood,  but  the  Magin- 
nis  steel  nimie  has  lieen  found  most  successful  in 
operation  and  is  gaining  in  favor  among  the  newer 
installations. 


Fi.t;      N,      01.1     Bruin     Opposes     Keservoiring    Operations,   a    r,limi)se   of    the   Most   Difficult    Survey- 
ing (in    Record — Montana-Idaho  Boundary,  Lake    Oociuina — Idaho.      Clearwater 
and      Lolo      Hot    Springs   In    Dead   of   Winter, 
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Fig  12  is  ail  illustration  of  a  stretch  of  Alaginiss 
steel  flume  installed  for  the  Bitter  Root  Stock  farm 
which  has  proved  highly  satisfactory. 

In  order  to  make  a  successful  trip  into  the  heart 
of  the  Rockies  in  search  of  reservoir  sites  many  things 
usually  of  small  importance  loom  up  as  gigantic  ob- 
stacles. It  ma_\'  l:>c  that  the  proposed  exploration  is  to 
take  place  up  a  canyon  where  a  well-beaten  trail  is 
situated.  If  so,  the  task  is  much  simpler  than 'if  a 
trip  is  proposed  in  a  canyon  gorge  filled  with  fallen 
timber,  slide-rock,  and  every  conceivable  impediment 
without  the  least  sign  of  a  trail  or  means  of  clearing 
one. 


anticipating  pack  trips  into  the  mountains.  I  once 
heard  of  a  gentleman  who  was  endeavoring  to  journey 
a  long  way  into  the  mountains  but  did  not  know  how- 
to  throw  even  the  "squaw"  hitch,  but  just  wound  his 
blankets  over  the  horse  and  then  wound  a  rope  around 
and  around  the  horse"s  belly.  During  the  first  day's 
journey  he  met  a  prospector  coming  down  the  trail 
who  had  his  pack  tied  in  a  neat  "diamond."  The  old 
prospector  was  invited  to  supper,  and  in  the  course  of 
the  evening  the  drift  of  conversation  finally  shifted  to 
"packs"  and  "hitches."  The  old  prospector  proved  a 
walking  encyclopedia  in  this  specialized  subject.  He 
explained  with  such  minuteness  the  intricate  windings 


Fig.  12.  Magini.ss  Steel  Flume  Installation  in  Bitter  l;i>ot  Valley,  owned  liy  the  Ravalli  I>and  &  Irrigation 
Co..  Hamilton,  Montana.  Flume  shown  is  246S  ft.  long,  has  top  diameter  S  ft.  10  in.,  and  under  a  grade  of  1  ft. 
per   inoil   will   discharge    1S4    cu.    ft.   per   sec.  r 


In  either  case  each  member  of  the  party,  and  as 
a  rule  there  are  three,  should  have  a  supply  of  matches 
in  absolutely  watertight  case,  a  hand-axe  and  a  pocket 
transit  or  "Rrunton."  In  addition,  in  the  wilds  of 
\^'estern  Montana,  it  is  a  good  piece  of  wisdom  for 
one  member  to  jiack  a  rifle  and  the  other  two  to  have 
revolvers  strapped  to  their  Ijelts.  Thus  equipped,  one 
is  ill  a  fair  way  to  have  heat  and  food  if  a  hasty  retreat 
is  necessary,  or  if  the  iiiembers  gel  separated  distress 
signals  can  be  heard. 

In  case  the  trip  is  ti)  lie  made  a-foot  over  rough 
country,  as  is  usual  in  trail-less  motintain  canyons, 
each  member  must  pack  his  share  of  the  burden.  .\ 
jack  as  indicated  in  I'ig.  7  has  been  found  by  the 
writer  to  be  the  most  convenient.  With  this  arrange- 
ment three  of  us  have  packed  blankets  and  supplies 
suft'icicnt  to  last  us  frir  three  weeks. 

.\s  stated  abo\'c,  the  trip  is  rosier  if  on  a  trail  and 
pack  horses  can  be  used.  In  case  jiack  horses  arc 
available  the  usual  query  arises  as  to  who  can  throw 
the  "diamond"  hitch.  This  is  a  most  important  ac- 
complishment  and    should    be    mastered    by    everyone 


of  the  "diamond"  and  "double  diamond"  that  our 
gentleman  friend  decided  to  attempt  it  the  next  morn- 
ing. The  prospector,  ever  seeking  for  knowledge  in 
his  knot-tying  hobby,  told  the  old  gentleman  he  would 
not  ox'crsee  the  j<il)  unless  he  first  demonstrated  the 
inanncr  in  which  he  had  packed  in  thus  far.  The  old 
gentleman  quickly  acquiesced  and  inwardly  chuckled, 
for  he  saw  visions  of  trium].ili  that  would  come  when 
he  >Iiiiulil  ask  the  evident  all-anth(  irity  >  m  hitches,  the 
|]articular  name  of  his  hitch,  fur  iTe  knew  there  was 
none.  After  he  had  rolled  the  blankets  over  the 
horses  back  and  under  his  belly,  he  then  proceeded 
to  wind  and  wind  the  rope  around  the  horse,  but 
liardl}-  had  he  made  the  finishing  touch  when  he  was 
interrupted  by  an  explosion  from  the  prospector : 
"Wal,  wal,  I  ain't  seen  the  "Oregon  grape-vine'  smce 
1  packed  in  twenty  year  ago  for  old  Prof.  Shelhorn, 
when  he  was  studying  botany  in  the  Kciotenai." 

To  come  back  seriously  to  the  subject  of  packing, 
it  has  been  the  universal  experience  of  every  engineer 
whose  sphere  of  activities  leads  him  into  a  mountain- 
ous country  necessitating  packing  in  on  horses  that, 
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Tie   two  loose  ends  vjiTh  ■''Cjuare 
knot  W/Ttt  B/GtlTover  Top  Pack. 


No.Og.  Atore-  T^e  Loft^as  c?t  cmc^  r>n^.s  in^Teact 

^/ai^M  /T^oy  t>e  toherj  up  on  f/je  tra:/ 
iviTr7ot/t  /oos£r7/'r?^  ttJe  Dfamor7ct, 
tf  LoT/^O  isrurJ   O'S  ust/o/  frorri 
tne  rjor^e  outward  iriTo  Trie 
Cinch  riii^.  Tic  or  (^,  A - 

Better  Vva^  15  to  run  fcwarcf 
The  forse  rhi-u  The  cinch  ring  etc. 
and  Tie  03  of    3  i 


liiiQ  tliTch 
N0.O. 


Fig.,    13,      Petajleci    Method    of    Throwing    tlie    "Diamond    Hitch." 
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although  the  various  hitches  in  use,  including  the  so- 
called  "squaw"  hitch  are  a  matter  of  common  knowl- 
edge, yet  one  is  thoroughly  impressed  with  how  un- 
common this  knowledge  is  when  we  are  put  right 
up  against  the  prohlem  of  securing  a  jiacker  to  prop- 
erly prepare  the  horses  for  a  dangerous  mountain 
trail. 

Some  three  years  ago  there  was  a  sudden  de- 
mand for  large  numbers  of  pack  horses  and  packers 
to  take  surveying  crews  into  the  great  Idaho  clear- 
water  over  to  the  west  of  the  Bitter  Root  Mountains. 
A  location  war  was  on  between  the  Northern  Pacific 
company  and  the  Harriman  lines  as  to  who  should 
control  the  Lolo  pass  from  Idaho  into  Montana.  So 
great  was  the  demand  for  packers  that  they  were  ol)- 
tained  with  difficulty,  consequently  some  of  the  engi- 
neering force  were  assigned  to  this  august  post.  Or- 
ders were  issued  and  each  pack  train  furnished  with 
a  blue  print  of  the  "diamond"  hitch  as  illustrated  in 
this  article.  It  proved  of  immense  service  in  the  quick 
dispatching  of  supplies.  It  is  a  good  plan  for  every 
practicing  engineer  whose  duties  call  upon  him  to  go 
into  a  country  necessitating  pack  trains,  to  get  out  be- 
hind the  barn  and  master  one  good  secure  form  of 
hitch  for  packing,  preferably  the  "diamond"  or  the 
"double-diamond,"  if  he  desires  to  pack  instruments 
at   any   time. 

The  illustration  shown  in  I'ig.  ^i,  shows  a  dia- 
mond properly  made,  Imt  not  sulficient  care  in  plac- 
ing tlie  level  rod  upon  the  horse,  consequently  the 
rod  was  broken  hy  tlic  horse  I'uiining  into  a  tree  at  a 
narrow  jiassage  in  tlie  trail. 

The  tliird  illustration,  in  i'ig.  7.  shows  a  method 
of  rolling  blankets  and  packs  for  a  severe  tri])  into  a 
very  inaccessilile  country.  Thi-  e(|uipment  thus  juickeil 
on  shoulders  allows  tlie  iiiglily  furnished  camping 
apartment  shown  in  Fig.  4. 

The  method  of  pitching  a  tent  by  cross-arm  su])- 
ports  for  the  ridge-pole  shown  in  the  second  illustra- 
tion in  Fig.  4.  is  convenient  and  thoroughl}-  safe, 
although  not  so  artistic  as  ujiright  support  and  side 
lashes. 

l'"inally,  it  is  the  mastering  of  the  little  details  of 
cam])  hfe  tliat  make  all  the  hardships  bearable  and  with 
these  mastered,  the  engineer  is  not  only  able  to  become 
an  expert  in  reservoir  Iiunting,  but  withal  finds  time 
to  commune  with  the  great  unfoldings  of  nature  en 
rcnite.  an  enjoyment  so  unique  and  exquisite  only  those 
who  have  ex])erienced  it  can  tell. 


HORSEPOWER  DEFINITION. 

KV    .\.    I.    E.    E. 

In  view  of  the  fact  that  a  horsepower  defined  as  550 
foot-pounds  per  second  represents  a  power  which  varies 
slightly  with  the  latitude  and  altitude  (from  743.3  to 
746.6  watts)  and  aLso  in  view  of  the  fact  that  different 
authorities  differ  as  to  the  precise  value  of  the  horse- 
jiower  in  watts,  the  Standard  Committee  has  adopted 
746  watts  as  the  value  of  the  horsepower.  The*  number 
of  foot-pounds  per  second  to  be  taken  as  one  horse- 
power is  therefore  such  a  value  at  any  given  place  as 
is  equivalent  to  746  watts;  the  number  varies  from  552 
to  549  foot-pounds  per  second,  being  550  at  50  deg. 
latitude    (London),   and   550.5   at   Washington. 


NEWLY-ELECTED  WESTERN  MEN  A.  I.  E.  E. 

The  following  western  men  were  elected  as  asso- 
ciates in  the  A.  I.  E.  E.,  on  June  27,  1911: 

Louis  Samuel  Raird,  engineer,  Adams-Bagnall 
Electric  Company,  600  Huron  Road,  Cleveland,  Ohio. 

Robert  Almon  ]5alzari,  salesman,  Westinghousc 
Electric  &  Mfg.  Co.  165  Second  street,  San  Francisco, 
Cal. 

James  Alilne  Harry,  assistant,  underground  elec- 
trical distribution  department.  Pacific  Gas  &  Electric 
Co.,  Sacramento,  Cal. 

John  Wesley  Bowdle.  superintendent  of  equip- 
ment, San  Diego  Home  Telephone  Co.,  San  Diego,  Cal. 

Frank  J.  Brann,  construction  foreman.  Ford, 
Bacon  &  Davis ;  residence,  3724  Army  street,  San 
Francisco,  Cal. 

Howard  Edwin  Brillhart,  station  foreman,  Great 
Falls  Power  Co.,  Anaconda,  Mont. 

Albert  F.  Cooke,  electrical  engineer.  Mt.  Hood 
Railway  &  Pow-er  Co..  604  Lewis  Bldg.,  Portland,  Ore. 

Clyde  Lindsly  Davis,  electrical  engineer,  Tono- 
pah  Mining  Co..  l^mopah.  Nev. 

Clarence  Earl  Fleager.  di\ision  plant  engineer, 
Pacific  Telephone  &  Telegraph  Co.,  <Sf)  West  Mission 
street,  .San  Francisco.  Cal. 

.\rnt  Jacobsen,  electrical  machinist,  .Seattle- 
Tacoma  Power  Co.;  residence,  1017  Jefferson  street, 
Seattle.  Wash. 

-Samuel  Macaw  Kennedy,  general  agent,  .Southern 
California  Edison  Co..  Los  .\ngeles. 

t'rank  Earl  .Marcy,  district  manager,  .\Ilis-Chal- 
mers  Co. ;  residence  74  P  street.  Salt  Lake,  City.  IMah. 

joliii  Ja)nt'>~  Marshall,  assistant  superintendent  of 
machiner}-,  I'nited  States  Mint,  San  brancisco,  Cal. 

Hammond  Mathews,  chief  electrician,  .Arizona 
Cojiper  Co.,  Clifton.  Arizona. 

Louis  Clifford  Mcintosh,  assistant  manager.  South- 
ern Pacific  General  Telegraph.  488  Pacific  Electric 
Bldg.,  Los  .\ngeles,  Cal. 

Thomas  McLean,  meter  tester.  Los  .\ngeles  Gas 
«!v:  Electric  Corporation.  645  South  Hill  street,  Los 
Angeles,  Cal. 

Albert  F^'ranklin  .Menzel.  construction  foreman. 
General  Electric  Co.,  Nevada  Bank  Building,  San  Fran- 
cisco, Cal. 

T.  G.  Ouinn,  superintendent,  .Alaska  Water,  Light 
&  Tel.  Co.rA'aldez.  Alaska'. 

Frederick  P.  Rawson.  electrical  engineer,  Mt. 
Flood  Railway  &  Power  Co.,  608  Lewis  Bldg.,  Port- 
land, Ore. 

George  \\'alter  Shaver,  engineer,  Westinghousc 
Electric  &  Mfg.  Co.,  165  Second  street ;  residence,  1032 
Thirty-third   avenue.   Oakland,  Cal. 

Charles  Alexander  Turner,  electrical  engineer. 
Pacific  Telephone  &  Telegraph  Co.,  140  New  Mont- 
gomerv   street,   San    Francisco,   Cal. 

Erie  Leroy  Wnive,  consulting  engineer,  693  Pacific 
Electric  Bldg.;  residence.  177  Ardmore  avenue,  Los 
Angeles.  Cal. 

]\larkham  Chee\-er,  in  charge  of  chief  engineer's 
office,  Telluride  Power  Co.,  Provo,  Utah. 
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THE     ELECTRICAL     PRECIPITATION 
SUSPENDED    PARTICLES." 

BY  F.  G.  COTTEELL. 


OF 


The  removal  of  suspended  partcles,  from  gases, 
by  the  aid  of  electrical  discharg-es  is  by  no  means  a  new 
idea.  As  early  as  1824  we  find  it  suggested  by  Hohl- 
feld  as  a  means  of  suppressing  ordinary  smoke,  and 
again  a  quarter  of  a  century  later  by  Guitard.  These 
suggestions,  which  do  not  seem  to  have  stimulated  any 
practical  study  of  the  question,  were  soon  entirely 
forgotten  and  only  brought  to  light  again  by  Sir  Oliver 
Lodge  many  years  after  he  himself  had  independently 
rediscovered  the  same  phenomena  and  brought  them 
to  public  attention  in  a  lecture  before  the  Liverpool 
Section  of  the  Society  of  Chemical  Industrv,  November 
3,  1886. 


plied  to  a  suspension  the  action  consists  for  the  most 
part  in  an  agglomeration  of  the  suspended  particles 
into  larger  aggregates  out  in  the  body  of  the  suspend- 
ing medium  and  a  consequently  more  rapid  settling  of 
these  aggregates  under  the  influence  of  gravity. 

Alternating  current  may  thus  be  used  to  advan- 
tage where  the  masses  of  gas  or  liquid  to  be  treated 
are  fairly  quiescent  and  a  simple  agglomeration  of  the 
suspended  particles  into  larger  aggregates  is  sufficient 
to  effect  separation  by  gravity  or  otherwise. 

In  the  case  of  the  large  volumes  of  rapidly  moving 
gases  in  smelter  flues  the  agglomerating  and  settling 
process  is,  however,  too  slow  even  when  the  flues  are 
expanded  into  as  large  dust  chambers  as  are  com- 
mercially feasible.  It  is  in  such  cases  that  direct 
current  methods  have  been  particularly  important. 


^  e  d  r  '  r  I  g/y.s  

D    □    D    D  D 


Fig.    1.      Plan  of  Nine  Elc 

Some  four  years  ago  while  studying  various 
methods  for  the  removal  of  acid  mists  in  the  contact 
sulphuric  acid  process,  the  author  had  occasion  to 
repeat  the  early  experiments  of  Lodge  and  became 
convinced  of  the  possibility  of  developing  them  into 
commercial  realities.  The  work  described  in  the  pres- 
ent paper  may  fairl}'  be  considered  as  simply  the 
reduction  to  engineering  practice  as  regards  equipment 
and  construction  of  the  fundamental  processes  long 
since  laid  open  to  us  by  the  splendid  pioneer  work  of 
Lodge,  a  feat  vastly  easier  today  than  at  the  time  of 
Lodge  and  Walker's  original  attempt. 

The  precipitation  of  suspended  matter  whether  in 
gases  or  liquids  may  be  accelerated  by  electricity  in 
the  form  of  either  direct  or  alternating  current,  but 
the  mode  of  action  and  the  type  of  problem  to  which 
each  is  best  applicable  differ  in  certain  important 
respects. 

Where   an   alternating   electrom<itive   force   is   ap- 

'Abstracteii  from  Tlie  Journal  of  Industrial  and  Eng.  Chem., 
August,    1911. 


F^ECIflTATION  RjVMT 

:trical  Precipitation  Unit.s. 

The  Balaklala,  or  First  National  Copper  Company, 
is  the  most  recent  of  the  Shasta  County  smelters,  hav- 
ing blown  in  its  first  furnace  in  1908. 

These  smelters  are  all  situated  in  tJie  narrow  pre- 
cipitous canyon  of  the  upper  Sacramento  River  and  its 
tributary,  the  Pitt.  The  region  itself  is  too  steep  and 
rocky  for  agriculture  but  was  once  heavily  wooded, 
although  now  swept  bare  of  vegetation  for  miles.  As  far 
as  the  canyon  itself  is  concerned  probably  all  the  dam- 
age possible  has  already  been  done  unless  reforestation 
were  undertaken.  This  latter  even  would  probably  be 
slow  and  difficult  work  as  since  the  loss  of  vegetation 
the  steep  hillsides  have  been  washed  bare  of  soil  for 
miles  around.  At  Redding,  however,  some  thirteen 
miles  below  Coram  and  seventeen  miles  below  Ken- 
nett,  the  canyon  widens  out  into  the  fertile  Sacramento 
valley  and  from  this  point  southward  for  some  twelve 
miles  further  lies  the  region  from  which  for  the  past 
two  years  have  come  increasingly  insistent  complaints 
against  the  smelters.  These  culminated  a  little  over  a 
year  ago  in  agreements  between  the  farmers  and  the 
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smelters  under  which  friendly  suits  were  brought  in 
the  federal  courts  and  injunctions  issued  by  stipulation 
requiring  the  smelters  to  remove  the  suspended  matter 
from  their  exit  gases  and  dilute  the  latter  to  such  an 
extent  that  their  sulphur  dioxide  content  should  not 
exceed  seventy-five  hundredths  of  one  per  cent  by 
volume  as  discharged  from  the  stacks,  with  the  further 
general  and  sweeping  provision  that  they  should  do 
no  damage. 

Fig.  1  is  a  plan  of  the  nine  electrical  precipitation 
units  or  chambers  in  their  relation  to  the  flue  system 
and  stack.  It  should  here  be  noted  that  the  two  large 
fans  indicated  in  the  drawing  are  not  required  for  the 


through  variable  resistance  and  induction  regulators  is 
rectified  into  an  intermittent  direct  current  as  aleady 
explained  and  distributed  to  the  individual  preciptating 
units. 

Fig.  2  .t-hows  a  cross  section  through  one  of  these 
units  or  precipitating  flues  as  first  installed.  The 
double  vertical  lines  represent  the  collecting  or 
grounded  electrodes  each  6  in.  wide  by  10  ft.  high 
made  of  No.  10  sheet  iron.  The  dotted  lines  represent 
the  discharge  electrodes  consisting  of  two  iron  wire 
strands  between  which  is  twisted  the  discharge  ma- 
terial, for  which  both  asbestos  and  mica  preparations 
have  been  used  in  this  plant.     Each  unit  contains  24 


Cross-section    Precipitating    Unit. 


operation  of  the  precipitating  system  nor  to  overcome 
any  added  resistance  due  to  its  introduction,  as  this 
latter  is  very  slight  indeed.  The  fans  were  made  neces- 
sary by  that  section  of  the  court's  decree  requiring 
dilution  of  the  sulphur  dioxide  to  three-quarters  of  a 
per  cent  or  less,  ^\'hen  the  furnaces  are  running  on  a 
high  sulphur  charge  this  feature  of  the  decree  necessi- 
tates a  considerable  dilution  of  the  gases  with  fresh  air 
and  corresponding  diminution  of  stack  draft.  At  these 
times  the  fans  are  operated,  but  during  a  considerable 
portion  of  the  time  the  sulphur  dioxide  in  the  gases  can 
be  brought  low  enough  without  interference  with  the 
draft,  and  during  these  periods  the  fans  are  stopped 
enti'-ely  although  the  gases  still  pass  through  them. 
.\t  the  rectifier  building  the  current  is  received 
from  the  companies"  three-phase  power  circuit  at  2300 
volts,  60  cycles,  and  after  being  transformed  up  to  from 
25,000  to  30,000  volts  under  the  control  of  the  operator 


rows  of  24  electrodes  of  each  type.  The  collecting 
electrodes  are  carried  by  bars  connected  directly  to  the 
frame  of  the  chambers  themselves  while  the  discharge 
electrodes  are  spanned  by  springs  between  a  system  of 
buss  bars  carried  on  externally  placed  -insulators  as 
shown  in  the  figure.  To  the  auxiliary  chambers  sur- 
rounding these  insulators  a  small  regulated  amount  of 
air  is  admitted  to  prevent  conductive  dust  or  fume 
from  working  back  and  settling  on  the  insulators. 

The  cam  ai'd  haker  rod  extending  across  the 
middle  of  the  unit  was  originally  designed  for  the 
purpose  of  vigorously  shaking  the  electrodes  as  it  was 
greatly  feared  that  the  removal  of  precipitate  from  the 
electrodes  in  units  of  this  size  might  be  one  of  our  most 
serious  problems.  In  actual  operation  it  has  been 
found  however  that  the  electrodes  can  easily  be  shaken 
by  hand  from  the  top  entirely  free  from  dust,  the  whole 
operation  including  cutting  the  unit  in  and  out  of  the 
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system  and  the  removal  and  replacement  of  its  covers 
requiring  only  about  ten  minutes,  and  this  having  to 
be  repeated  every  six  or  eight  hours,  depending  on  the 
dust  content  of  the  gases.  The  precipitated  dust  and 
fume  as  it  falls  from  the  electrodes  is  carried  by  the 
conveyor  in  each  unit  to  a  common  longitudinal  con- 
veyor which  in  turn  discharges  into  cars  carrying  it 
away  for  treatment  and  recovery  of  its  values. 

Filtration  tests  show  that  this  plant  under  favor- 
able working  conditions  precipitates  between  80  and 
90  per  cent  of  the  suspended  matter  in  the  gas,  the 
average  over  the  whole  period  of  operation  to  date 
being  somewhat  less.  Under  present  operating  con- 
ditions at  the  smelter  this  represents  some  six  to  eight 
tons  of  precipitate  per  24  hours. 

The  gas  treating  plant  as  a  whole  including  flues, 
fans,  motors  and  electrical  apparatus  cost  up  to  the 
time  it  was  first  put  in  operation  a  little  less  than 
$110,000.  Although  many  minor  changes  have  since 
been  made  none  of  the  larger  or  more  expensive  ele- 
ments of  construction  have  been  greatly  altered. 

The  total  average  power  consumption  for  the  pre- 
cipitation plant  at  present  is  in  the  neighborhood  of 
120  kw.  One  man  can  readily  control  the  whole  opera- 
tion in  the  rectifier  house  although  as  a  matter  of 
precaution  for  a  new  plant  under  the  high  tension  here 
used  two  have  usually  been  on  duty.  Two  laborers  and 
a  foreman  are  employed  on  the  precipitating  units  and 
dust-handling  system,  although  this  can  probably  be 
reduced  somewhat  by  automatic  shaking  devices,  since 
as  yet  the  main  efforts  at  improvement  have  been 
directed  elsewhere. 

The  volume  6f  gases  to  be  treated  varies  consider- 
ably with  the  conditions  at  the  furnaces,  but  at  present 
may  fairly  be  taken  as  averaging  between  200,000  and 
300,000  cu.  ft.  per  minute,  and  entering  the  units  at 
from  100  to  150  degrees  C. 

One  of  the  greatest  difl^iculties  met  with  in  this 
particular  installation  has  been  the  maintenance  of 
conductivity  in  the  fine  fibers  of  the  asbestos  and  mica 
of  the  discharge  electrodes.  At  ordinary  room  tem- 
peratures .  these  materials  readily  take  on  enough 
moisture  from  the  air  to  afiford  suiificient  surface  leak- 
age for  all  the  discharge  necessary,  and  the  same  is 
true  at  higher  temperatures  if  the  gases  contain  traces 
of  sulphuric  acid  or  other  conductive  matter,  but  in  the 
particular  gases  here  met  with  the  high  and  variable 
amount  of  zinc  oxide  at  times  robs  them  of  all  con- 
ductive matter,  thus  reducing  the  conductivity  of  the 
fibres  of  the  electrodes  and  seriously  effecting  their 
efficiency.  The  possible  methods  of  overcoming  this 
and  giving  the  fibers  a  permanent  conductivity  of  their 
own  as  well  as  other  details  of  the  more  purely  electro- 
technical  matters  underlying  the  whole  process  will  be 
treated  more  at  length  elsewhere  as  the  present  article 
is  intended  more  as  an  outline  sketch  of  the  history 
and  practical  development  of  the  work  thus  far  accom- 
plished. Nor  is  this  the  place  to  speculate  upon  the 
final  outcome  of  situation  between  the  farmers  and 
the  two  great  smelting  plants  which  have  adopted  the 
remedial  measures  above  described,  for  this  is  in  the 
end  a  question  for  the  botanical  and  agricultural  ex- 
pert, as  to  whether  or  not,  or  to  what  extent  actual 
damage  is   still   being  done,   no   matter  whether  this 


comes  from  suspended  matter  or  from  the  sulphur 
dioxide,  which  neither  the  bag  house  nor  the  electrical 
precipitation  make  any  claim  to  remove.  The  two . 
smelting  companies  have  done  and  are  doing  every- 
thing in  their  power  to  better  the  conditions  while  on 
the  other  side  the  farmers,  through  the  executive  com- 
mittee of  their  protective  association,  have  earnestly 
tried  to  carry  out  their  part  in  a  spirit  of  fairness  to 
all  concerned. 

To  those  who  know  the  circumstances  of  the  many 
bitter  conflicts  between  farmers  and  smelters  all  over 
this  country,  with  the  attendant  expense  and  usual 
barrenness  of  results,  the  present  developments  in 
Shasta  County  present  a  very  suggestive  illustration 
of  what  may  be  accomplished  in  the  technical  develop- 
ment of  our  industries  by  spending  the  money  on  ex- 
periment and  construction  instead  of  all  on  litigation. 
Irrespective  of  the  local  issues  involved  the  work  done 
at  both  of  these  smelters  during  the  past  year  has  been 
a  real  and  decided  step  .forward  in  practical  metallurgy. 
Both  plants  have  already  sufficiently  demonstrated  the 
applicability  to  large  scale  operation  of  the  principles 
underlying  them  to  ensure  these  principles  finding  a 
permanent  place  from  now  onward  in  the  field  of  engi- 
neering, and  each  for  the  particular  cases  for  which  it 
is  peculiarly  adapted.  Before  us,  of  course,  still  looms 
the  question  of  the  sulphur  dioxide  and  the  solution  for 
this  on  an  equally  large  scale  is  unfortunately  not  yet 
clearly  in  sight. 

Of  the  other  possible  applications  of  the  process, 
one  of  the  most  recent  to  be  actively  prosecuted  is  the 
collection  of  dust  from  Portland  cement  kiln  gases. 
The  chief  stimulus  to  this  development  has  again  been 
the  nuisance  to  the  surrounding  population  and  its 
attendant  litigation.  This  has  been  especially  acute  in 
Southern  California  where  several  cement  plants  are 
located  in  the  heart  of  an  exceedingly  rich  orange 
country.  In  the  case  of  the  Coulton  plant  with  a 
capacity  of  2500  barrels  a  day  an  injunction  has  already 
been  issued  by  the  court  which,  if  sustained,  will  close 
the  plant,  unless  they  can  control  their  dust,  which  the 
court  estimates  at  present  at  some  20  tons  per  day. 
This  case  differs  from  that  of  the  smelters  in  that  here 
there  is  no  question  of  damage  from  ga^es  but  merely 
the  deposition  of  a  large  tonnage  of  impalpable  dust 
of  lime  and  clay. 

From  the  technical  side  a  new  condition  is  here 
met  with  in  the  high  temperature  of  the  gases  to  be 
treated,  which  are  450  degrees  C.  and  upwards  as  they 
leave  the  present  stacks.  The  dust  itself  is  further- 
more entirely  devoid  of  electrical  conductivity,  but 
notwithstanding  this  it  is  easily  and  completely  pre- 
cipitated by  the  electrodes  when  these  are  properly 
adapted  to  the  new  conditions. 

Another  extensive  field  in  which  it  is  hoped  this 
process  may  find  useful  application  is  the  cleaning  of 
iron  blast  furnace  gas  for  use  in  gas  engines.  Outside 
of  the  poisonous  and  combustible  nature  of  these  gases 
and  the  consequent  necessity  for  kee[)ing  the  whole 
apparatus  gas-tight  there  would  appear  to  be  no  new 
dift'iculties  here  to  overcome  and  steps  are  being  taken 
to  thoroughl_v  test  the  matter  on  a  practical  scale,  this 
work  at  present  being  in  direct  charge  of  Mr.  L.  L. 
Johnson  of  Indianapolis. 


168 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.    XXVII— No.    8 


A  question  which  naturally  presents  itself  is 
whether  this  work  has  any  bearing  upon  the  coal 
smoke  problem  of  large  cities.  In  answer  it  may  be 
said  that  for  the  great  majority  of  cases  at  present  the 
more  logical  line  of  attack  would  seem  to  lie  in  im- 
proved methods  of  combustion,  to  avoid  making  smoke 
in  the  first  place,  but  in  some  special  instances  where 
such  methods  may  happen  to  be  particularly  difficult 
of  application  and  the  suppression  of  smoke  is  espe- 
cially desirable,  electrical  precipitation  may  -eventually 
be  found  of  us  •.,  for  experiments  show  that  it  acts  upon 
ordinary  smoke  in  essentially  the  same  manner  as 
upon  the  fumes  and  dust  above  discussed. 

Note  Received  July  7,  1911. 

Since  the  manuscript  of  the  above  article  was  sent 
to  the  printer  the  case  of  the  Balaklala  Company  vs. 
the  Shasta  farmers  has  come  up  for  formal  hearing  in 
the  United  States  Circuit  Court  in  San  Francisco, 
before  Judge  Morrow,  on  June  lyth. 

The  evidence  presented  from  the  farmers'  side 
consisted  of  a  considerable  number  of  aft'idavits  from 
individual  residents  of  the  district  in  question,  stating 
that  they  believed  damage  was  still  being  done.  They 
naturally  made  little  or  no  attempt  to  distinguish  be- 
tween damage  from  gases  and  that  from  suspended 
matter.  Of  much  more  interest  in  the  present  con- 
nection was  the  report  from  Messrs.  Gould  and  Burd, 
the  chemists  employed  by  the  Shasta  County  Farmers' 
Protective  Association,  to  examine  the  operating  con- 
ditions at  the  smelter  itself  and  determine  to  what 
extent  the  terms  of  the  decree  were  being  fulfilled. 

Their  tests  extended  over  the  period  from  March 
10th  to  April  3d  and  credit  the  electrical  apparatus 
with  removing  during  that  period  an  average  of  72.8 
per  cent  of  the  total  solids  in  the  gases  entering  it. 
In  nearly  one-third  of  the  individual  determinations 
the  removal  of  solids  reported  is  over  S5  per  cent. 

They  report  the  average  concentration  of  sulphur 
dioxide  as  0.56  per  cent  by  volume,  but  state  that 
several  times  during  the  month  the  concentration  rose 
slightly  above  the  0.75  per  cent  prescribed  as  maximum 
by  the  court. 

The  outcome  of  the  hearing  was  the  entering  of  a 
judgment  by  agreement  and  stipulation  between  the 
contesting  parties  whereby  the  plant  is  allowed  thirty- 
five  days  under  existing  conditions  in  which  to  run 
through  the  ore  on  hand,  but  is  then  required  to  close 
down  completely  until  such  time  as  it  can  live  up  to 
the  letter  of  the  original  decree,  viz.,  remove  all  solids, 
never  exceed  0.75  per  cent  sulphur  dioxide  and  do  no 
damage. 

During  the  time  in  which  the  plane  still  remains 
in  operation  experimentation  and  development  is  being 
carried  on  as  vigorously  as'  ever,  but  it  is  scarcely 
expected  even  under  the  most  favorable  conditions 
that  a  shut-down  can  be  entirely  avoided.  During  such 
shut-down,  however,  the  progress  of  the  work  at  other 
plants  already  undertaken  thoroughly  insures  the  un- 
interrupted development  of  the  process  in  general. 


BILLIARD   TABLE   LIGHTING. 


BY    F.    W.    LOOMIS. 


The  Panama-Pacific  Exposition,  San  Francisco. 
1915,  means  coriimercial  supremacy  for  the  West. 
If  you  never  thought  of  this  before,  explode  a  keg  of 
dynamite  and  wake  up. 


In  looking  over  the  lighting  systems  for  billiard 
and  pool  tables  in  service  at  clubs,  hotels  and  public 
billiard  rooms  it  is  surprsing  to  see  how  abominably 
the  majority  of  tables  are  illuminated. 

In  many  rooms  one  sees  the  old  four  light  fixture 
still  in  service,  the  lights  placed  in  a  form  of  a  cross — 
two  arms  of  fixture  running  the  length  of,  and  two 
across  the  center  of  table,  with  lamps  in  horizontal 
position  and  but  partially  shielded.  The  corners  of 
the  table  are  usually  most  inadequately  illuminated. 

Again  a  system  is  used  where  three  lights  are 
placed  over  the  center  of  the  table's  length,  usually 
covered  with  a  non-reflecting  material  such  as  art 
glass.  This  system  gives  no  distribution,  but  only 
a  bright  streak  in  the  center  line  of  the  table.  But  we 
have  all  probably  seen  and  noted  the  poorly  lighted 
examples,  so  let  us  now  give  thought  to  how  to  im- 
prove on  the  faults. 

Billiard  and  pool  service  requires  about  4.0  to 
5.0  foot  candle  intensity  of  local  illumination  evenly 
distributed  over  the  surface  of  the  table  with  a  gen- 
eal  intensity  over  the  room  of  0.8  of  a  foot  candle. 
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Fig  1. 


Fig  1  shows  a  suggested  system  of  five  light 
sources  properly  spaced  to  give  an  even  distribution 
of  light  using  32  candle  power  lamps.  This  is  one 
of  the  most  attractive  systems  from  the  standpoint  of 
both  appearance  and  evenness  of  illumination  that  has 
been  devised,  and  for  club,  hotel  and  home  service 
is  most  satisfactory.  The  system  takes  care  of  the 
general  lighting  of  the  room,  and  also  gives  the  strong 
local  illumination  required  over  the  table.  It  will  be 
noted  that  the  table  shown  is  the  standard  5  ft.  by 
10  ft.  Should  the  4^  ft.  by  9  ft.  table  be  used  the 
spacing  of  units  must  be  changed  slightly.    The  dotted 
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line  a-b  should  then  be  6  ft.  0  in.,  while  c-d  is  2  ft  9  in., 
the  mounting  height  of  4  ft.  remaining  the  same. 

The  five  light  sources  can  be  attractively  linked 
together  by  a  looped  chain  effect,  while  if  so  desired, 
an  art  glass  envelope  may  cover  each  reflector.  Of 
course,  this  system  may  be  too  expensive  in  a  large 
public  hall  having  many  tables,  consequenth^  scheme 
shown  in  Fig.  2  is  submitted. 
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Fig.   2. 

This  plan  calls  for  but  two  light  sources  over  each 
table.  Here  48  candle  power  lamps  are  recommended 
under  steel- reflectors.  Augmenting  this  system,  which 
is  strictly  for  the  local  illumination,  there  should  be 
some  general  lighting  scheme  of  mild  illumination  over 
the  balance  of  the  room,  preferably  using  glass  reflec- 
tors. These  general  lighting  sources  should  be  placed 
well  up  toward  the  ceiling  of  the  room. 

The  equipment  recommended  for  Fig.  1  is  as  fol- 
lows: 

Five  40-watt  bowl-frosted  Mazda-tungsten  lamps 
with  form  "O"  (standard  lyi,  in.  shade  holders)  and 
E-40  satin  finish  Holophane  reflectors.  These  may 
be  used  with  or  without  art  glass  or  other  fancy  en- 
velope. This  system  will  give  an  average  intensity 
of  4.25  foot  candles  illumination  over  the  playing  sur- 
face of  the  table. 

Equipment  for  Fig.  2  consists  of  two  60- watt  bowl- 
frosted  Madza-tungsten  lamps,  each  covered  by  a  Holo- 
phane D'Olier  steel  reflector  AI-60.  This  will  give 
an  average  intensity  of  4.0  foot  candles  on  the  table. 
By  lowering  the  units  two  feet  (mounting  height  re- 
duced to  4  ft.  above  table)  two  40-watt  bowl-frosted 
Mazda-tungsten  lamps  may  be  used  with  Holophane 


D'Olier  steel  reflectors  AE-40.  The  results,  however, 
will  not  be  quite  so  good  as  the  intensity  will  be  re- 
duced to  about  3  foot  candles.  Also  at  4  ft.  mounting 
two  60-watt  bowl-frosted  Mazda-tungsten  lamps  may 
be  used  with  form  "H"  holders  and  E-60  satin  finish 
Holophane  reflectors.  These  will  give  less  than  3  foot 
candles  intensity,  however,  though  no  other  lighting 
will  be  needed  for  general  effect.  Where  the  (Fig.  2) 
two  light  system  is  used  over  a  43^  ft.  by  9  ft.  table  the 
spacing  between  the  light  sources  should  be  main- 
tained. 


CITY  ABLAZE  WITH  MYRIAD  LIGHTS. 

UY    R.    M.    WHITNEY. 

One  of  the  most  brilliant  electrical  expositions 
ever  given  in  the  world,  will  be  held  in  Los  Angeles  at 
Fiesta  Park,  November  25  to  December  9,  if  the  plans 
of  the  Executive  Committee,  selected  from  the  repre- 
sentatives of  Los  Angeles  electrical  companies,  do  not 
go  astray.  Plans  for  the  great  show  were  launched  at 
a  dinner  of  the  electrical  men  recently. 

The  committee  selected  at  the  meeting  recently 
consists  of  H.  B.  Woodhill,  chairman ;  C.  S.  Walton, 
vice-chairman  ;  C.  G.  Pyle,  secretary  and  treasurer;  and 
J.  E.  MacDonald  and  T.  E.  Burger,  associate  members. 
The  entire  afifair  will  be  under  the  general  management 
of  D.  M.  Moses,  who  has  had  charge  of  similar  expo- 
sitions in  other  cities,  and  who  gave  the  first  auto- 
mobile show  ever  held  on  the  Pacific  Coast  at  San 
l'"rancisco  in  1907. 

Fiesta  Park  is  to  be  overarched  by  a  great  canopy 
of  waterproof  canvass,  and  the  poles  will  be  covered 
with  silks  in  which  vari-colored  lights  will  be  em- 
bedded. More  than  40,000  incandescent  lamps  will 
form  only  a  portion  of  the  illumination  of  the  large 
tent.  The  90,000  square  feet  of  space  will  be  divided 
by  avenues  and  booths  in  which  will  be  given  demon- 
strations of  every  apparatus  in  the  electrical  world 
since  the  lightning  was  first  stolen  from  the  heavens,  to 
the  present  time. 

The  railway  companies  have  agreed  to  decorate 
their  cars  with  extra  illuminators  during  the  two  weeks 
of  the  show,  and  many  business  firms  o^  the  city  will 
assist  in  adding  special  contributions  to  the  brilliant 
aft'air. 

"The  show  will  probably  cost  close  to  $100,000," 
said  iNIr.  Moses  yesterday,  "but  it  will  be  worth  it,  and 
more,  to  Los  Angeles  and  to  Southern  California.  Not 
only  will  the  electric  companies  of  this  section  be  repre- 
sented, but  many  of  the  large  eastern  concerns  will 
purchase  booths  in  the  big  tent.  Fiesta  Park,  which 
we  have  selected,  is  one  of  the  very  best  settings  for 
such  an  exhibit  I  have  even  seen,  either  in  this  country 
or  in  Europe.  There  is  no  reason  why  this  aft'air  should 
not  be  held  annually.  Similar  expositions  have  been 
going  on'  every  year  in  Chicago  for  eight  years  and 
in  New  York  for  the  last  six  years.  Boston,  Denver, 
Alinneapolis,  Pittsburgh  and  San  Francisco  each  held 
an  electrical  exhibit  last  year,  and  these  cities  will 
make  them  annual  occurances.  There  could  be  no 
better  city  in  which  to  hold  such  an  exhibit  and  we 
intend  to  make  it  a  success." 
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It  has  recently  been  comtnented  upon  by  the 
Financial  World  of  New  York  that  scarcely  a  week 
^  passes  by  but  that  either  the  Great 

p  Western   Power   Company    or    its 

p.      .  rival   the   Pacific  Gas  and  Electric 

"  Company    makes    some    sort  of  a 

move  against  the  other.  The  new  financing  by  the 
Pacific  Gas  and  Electric  involving  something  like  ten 
millions  for  extensions  and  improvements  is  now  fol- 
lowed by  an  announcement  that  the  Great  Western 
Power  is  edging  its  way  into  cities  and  towns  around 
San  Francisco  and  selling  power  in  territory  hereto- 
fore considered  to  belong  to  the  Pacific  Gas  and 
Electric. 

It  is  patent  that  both  companies  are  expecting 
great  things  of  the  Panama  Exposition  in  San  Fran- 
cisco on  which  work  has  already  begun.  The  people 
of  the  State  are  preparing  for  a  veritable  boom  and  it 
is  to  be  an  occasion  to  advertise  the  State  which  will 
be  taken  full  advantage  of.  As  a  matter  of  fact,  bids 
for  the  inflow  of  large  amounts  of  foreign  as  well  as 
additional  American  capital  are  now  being  made  and 
response  has  been  inost  gratifying.  Both  Swiss  and 
French  capitalists  have  betokened  a  lively  interest  in 
the  possibilities  of  the  State. 

When  it  is  considered  that  the  great  State  of  Cali- 
fornia is  three  times  the  size  of  the  whole  of  England 
and  yet  has  but  seven  per  cent  of  England's  population, 
we  can  in  a  small  measure  get  an  insight  into  the  im- 
mediate future  of  this  great  commonwealth.  The 
combined  future  power  output  of  these  two  great  cor- 
porations means  a  possibility  of  nearly  three-quarters 
of  a  million  horsepower,  a  sum  almost  too  startling  to 
comprehend,  yet  even  more  wonderful  has  been  the 
unprecedented  growth  of  the  developed  resources  of 
this  State  during  the  past  decade.  No  one  would  dare 
say  there  is  not  a  strong  possibility  that  before  these 
power  resources  are  fully  developed  the  growth  of  the 
State  will  necessitate  even  more  gigantic  development 
over  even  long-er  distances. 


In  the  days  of  Roman  supremacy  in  order  that  a 
revolution  or  insurrection  might  be  quickly  subdued 
by  rapid  transit  of  troops  it  became 
Good  Roads  an  absolute  necessity  from  a  mili- 

Activity  tary  point  of  view  to  connect  Rome 

with  all  parts  of  the  Empire  by 
perfect  roads.  These  roads  were  constructed  with  such 
care  for  permanency  that  the  old  Appian  W^ay  and  the 
many  other  similar  public  boulevards  that  gave  rise 
to  the  adage  "all  roads  lead  to  Rome"  are  still  the 
marvel  and  admiration  of  engineers  the   world   over. 

During  the  next  five  years  the  entire  West  will 
be  preparing  to  put  itself  on  e.xhibit  to  the  world  and 
come  into  its  own  in  the  way  of  commercial  supremacy. 
The  way  to  capture  commercial  supremacy  is  to  so 
prepare  our  natural  exhibits  that  they  will  be  accessible 
without  too  severe  physical  exertion.  The  final  clincher 
that  is  to  hold  permanently  in  our  country  the  admir- 
ing visitors  of  1915  is,  after  they  have  seen  the  great 
exhibits  of  the  fair,  to  show  them  our  most  substantial 
exhibit,  the  great  imdeveloped  resources  of  the  West. 

The  advent  of  the  automobile  has  revolutionized 


August   19,   1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


171 


sightseeing.  All  the  benefits  that  are  derived  from 
"seeing  in  order  to  believe"  are  acquired  without  the 
terrific  physical  strain  formerly  endured  in  getting  an 
insight  into  the  natural  resources  of  a  county.  To  give 
the  automobile  its  full  value  we  must  improve  our 
roads.  For  best  results  there  should  be  a  thoroughly 
good  substantial  highway  beginning  at  the  Yellow- 
stone National  Park  in  ^lontana ;  continuing  thence 
through  the  Bitter  Root  Valley  to  the  Flathead  and 
the  Glacier  National  Park;  thence  to  Spokane,  the 
Yakima  and  other  sights  of  the  Inland  Empire;  thence 
over  the  picturesque  Cascades  to  Seattle  and  Tacoma ; 
thence  through  the  gigantic  timber  belt  to  Portland ; 
thence  southward  through  the  scenic  Rogue  River 
country,  past  Mount  Shasta,  down  the  lovely  Sacra- 
mento Valley  to  San  Francisco ;  thence  southward 
along  the  beautiful  coast  scenery  to  Santa  Barbara; 
thence  to  the  enterprising  city  of  Los  Angeles  and 
southward  to  the  San  Diego  exposition.  Should  such 
an  enterprise  be  attempted  with  side  roads  to  the  Big 
Trees  and  the  Yosemite  Valley  and  the  thousand  other 
wonders  of  the  West,  it  would  undoubtedly  .neet  with 
the  hearty  support  of  all  the  states  through  which  it 
would  pass,  and  if  thoroughly  advertised  to  the  world 
it  would  unquestionably  be  patronized  by  thousands 
and  result  in  a  valuable  widespread  knowledge  of  the 
whole  W^est. 

The  ^^^estern  States  are  already  alive  to  the  keen 
necessity  of  improvement  in  roads.  The  Montana 
Good  Roads  Congress  which  convened  at  Helena  on 
June  27th  declared  itself  in  favor  of  the  proposed  high- 
way from  the  Yellowstone  National  Park  to  the 
Glacier  National  Park  and  recommended  that  courses 
be  given  in  the  technical  schools  of  the  State  covering 
public  road  engineering  features.  In  Idaho  the  Inter- 
moimtain  Good  Roads  Association  met  in  convention 
at  Pocatello,  Idaho,  on  June  23-24,  and  recommended 
to  Congress  through  their  delegate,  ex-Governor 
Brady,  the  passage  of  a  bill  setting  aside  one  million 
acres  of  land  in  each  State  for  the  systematic  develop- 
ment of  public  highways.  The  executive  committee  of 
the  Oregon  State  Grange  which  recently  met  at  Cor- 
vallis  is  in  close  touch  with  Governor  West  and  is 
drafting  two  good  road  l^ills  to  be  submitted  to  the 
voters  of  the  State  at  the  general  election  in  Novem- 
ber, 1912.  In  Washington  the  Pacific  Highway  Asso- 
ciation is  very  active  in  promoting  the  subscription  of 
thousands  of  dollars  in  road  improvement  throughout 
the  State.  In  California  hardly  a  day  passes  that  we 
do  not  read  of  civic  bodies  in  various  conventions 
throughout  the  State  declaring  for  better  and  more 
efficient  roads.  Desire  for  better  roads  is  beating  in 
the  breast  of  every  true  Westerner. 

Let  us  have  uniformity  and  co-operation  and  the 
world  is  ours. 


Elsewhere  in  these  columns  will  be  found  an 
article   dealing   with   the   abatement    of    the     smelter 

smoke  nuisance  and  an  account  of 
Smelter  Smoke  some  actual  results  accomplished. 
Nuisance  The  question  is  of  vital  interest  to 

the  entire  West.  The  past  fifteen 
years  have  witnessed  the  spending  of  enormous  sums 
of  money  in  costly  litigation,  too  often  with  no  fruit- 


ful results  credited  to  either  side.  The  practical  cases 
solved  or  partially  solved  in  the  article  referred  to,  deal 
with  California  smelters  but  the  cry  of  far-off  Utah  and 
r\Iontana  is  often  heard  in  these  controversies. 

In  the  past  too  much  impatience  is  often  shown 
on  the  part  of  the  farmers  to  have  an  immediate  abate- 
ment of  the  nuisance  and  on  the  other  hand  too  much 
high-handed  disregard  on  the  part  of  the  owners  of  the 
smelters  in  their  attempts  to  scientifically  solve  the 
question.  A  new  awakening  seems  to  be  gradually 
coming  over  both  parties  to  the  controversy.  A  few 
years  back  the  owners  of  a  certain  large  smelter,  in  fact 
a  smelter  in  many  respects  the  most  powerful  in  the 
world,  were  sued  for  damages  by  farmers  for  miles 
around.  The  court  awarded  heavy  damages  and  an 
abatement  of  the  nuisance  for  the  future.  The  owners 
in  their  efforts  to  meet  the  order  of  the  court  built  a 
new  smelter  nearby  and  the  design  of  the  new  stack 
was  so  large  and  was  so  powerful  it  was  fully  expected 
the  evil  effects  of  smelter  smoke  would  be  forever  con- 
quered. One  of  the  up-holders  of  the  smelter  interests 
proudly  prophesied  that  the  dissemination  of  the 
smelter  smoke  would  be  so  complete,  due  to  the  high 
velocity  of  the  issuing  gases,  that  the  upper  currents 
of  air  would  distribute  it  over  the  whole  surface  ol  the 
earth  similar  to  the  phenomena  subsequent  to  the  ex- 
plosion of  Krakatoa  in  1883.  The  explosion  of  this 
island  near  Sumatra  was  so  severe,  its  effects  were 
felt  in  London  on  the  opposite  side  of  the  earth  and 
small  suspended  particles  in  the  upper  air  currents 
made  brilliant  sunsets  in  far  off  Africa.  In  their  en- 
thusiasm over  the  size  and  power  of  the  new  stack, 
farmers  for  miles  around  were  invited  by  the  mana- 
gerial department  to  hold  a  dance,  it  is  said,  inside  the 
big  stack  which  measured  over  105  ft.  in  inner  circum- 
ference. Onlv  a  few  years  passed  by,  however,  before 
the  same  old  cry  was  heard  on  all  sides,  though  this 
time  from  a  wider  area.  It  is  evident  then,  the  only 
solution  that  will  be  final  will  be  the  effectual  removal 
of  the  obnoxious  substances  from  the  escaping  gases. 

In  the  issuing  of  an  injunction  by  the  court  against 
the  smelter  if  real  damage  has  been  done  the  farmer 
some  good  to  him  is  undoubtedly  brought  about  by  the 
cessation  of  the  nuisance.  In  this  latter  day  thinking, 
however,  the  question  must  be  carefully  considered  as 
to  which  is  the  greatest  good  to  mankind,  the  great 
industrv  thus  threatened  or  the  curtailin_g  of  the  output 
of  a  few  adjacent  farms.  In  the  suit  of  the  Deerlodge 
farmers  of  Montana  against  the  \\'ashoe  Smelter,  had 
the  court  granted  the  injunction,  the  greatest  industry 
of  the  state  would  have  been  paralysed  and  thousands 
of  people  would  have  had  to  go  hungry  or  seek  em- 
ployment in  other  states.  Not  only  would  the  industry 
itself  have  felt  the  effect  but  practically  every  financial 
institution  in  the  state  would  have  suffered. 

But  the  main  question  to  be  solved  is  how  to  arrive 
at  a  completely  scientific  means  of  handling  the  ob- 
noxious gases.  Great  strides  have  been  made  in  its  so- 
lution in  the  past  ten  years.  The  problem  will  never  be 
solved  by  injunction  without  allowance  of  liberal  time 
for  experiments  on  means  of  prevention.  All  great 
accomplishments  have  required  time  to  bring  them 
about.  \\'e  read  in  the  Good  Book  that  to  create  the 
world  six  days  were  required  by  even  the  .Almighty. 
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PERSONALIS. 

William  Clayton,  an  official  of  the  San  Diego  Electric 
Railway  Company,  is  a  San  Francisco  visitor. 

W.  S.  Iliff  of  the  United  States  Light  and  Traction  Com- 
pany of  Denver,  was  a  recent  arrival  at  San  Francisco. 

George  Hewitt  Meyers,  engineer  with  the  United  States 
Department  of  the  Interior,  arrived  at  San  Francisco  during 
the  past  week. 

Charles  B.  Dixon,  who  has  been  associated  for  a  long  time 
with  Thomas  A.  Edison  at  East  Orange,  N.  .7.,  is  a  recent 
arrival  at  San  Francisco,  en  route  to  Honolulu,  on  a  vacation 
trip. 

A.  C.  Balch  and  W.  G.  Kerckhoff,  of  the  Pacific  Light  & 
Power  Company,  came  up  from  Los  Angeles  to  be  present 
at  the  recent  festivities  of  the  Bohemian  Club  at  Bohemian 
Grove. 

F.  B.  Gleason,  manager  of  the  Western  Electric  Com- 
pany's Pacific  Coast  branch,  left  last  Tuesday  for  a  month's 
business  tour  of  the  East.  He  will  attend  the  National  Job- 
bers' Convention  at  Saratoga. 

H.  H.  Sinclair,  who  has  general  supervision  of  the  ex- 
tension work  of  the  Great  Western  Power  Company,  includ- 
ing the  great  impounding  dam  at  Big  Meadows,  recently 
came  up  from  his  home  in  Southern  California  and  visited  the 
scene  of  operations. 

George  S.  Hewins,  one  of  J.  G.  White  &  Co.'s  engineers, 
spent  a  day  at  San  Fi-ancisco  last  week  and  then  proceeded 
to  the  Big  Creek  watershed  to  make  an  investigation  for  the 
Big  Creek  Power  Company  with  a  view  to  installing  two 
hydroelectric  plants. 

Sidney  R.  Inch,  manager  of  the  Missoula  Light  &  Power 
Company  of  Missoula,  Montana,  left  on  August  16th  for  a 
visit  to  his  home  city,  London,  England.  Mr.  Inch  has  not 
been  home  for  ten  years,  so  that  his  sixty-day  sojourn  abroad 
has  many  pleasant  anticipations,  not  the  least  among  which 
is  his  anticipated  visit  with  his  former  friend  and  instructor, 
Professor  S.  P.  Thompson. 

Robert  Sibley,  editor  of  the  Journal  of  Electricity,  Power 
and  Gas,  has  been  recently  appointed  by  the  Regents  of  the 
University  of  California,  Associate  Professor  of  Mechanical 
Engineering  at  the  State  University.  Mr.  Sibley  will  con- 
tinue to  direct  the  editorial  work  of  the  Journal. 

Thomas  Mirk,  of  Hunt,  Mirk  &  Co.,  returned  from  San 
Diego  to  San  Francisco  last  Monday  after  inspecting  the  work 
in  progress  for  the  San  Diego  Electric  Railway  Company. 
K.  G.  Dunn,  electrical  engineer  with  the  firm,  left  on  the  same 
day  for  an  extensive  tour  of  the  Pacific  Northwest. 

G.  F.  Chellis,  an  electrical  engineer  with  J.  G.  White  & 
Co.,  who  is  now  at  San  Francisco,  recently  visited  the  San 
Joaquin  power  station  in  Crane  Valley  and  supervised  the 
starting  of  two  new  generating  units.  The  San  Joaquin  Light 
and  Power  Corporation  now  has  four  units  in  operation  at 
that  point,  with  a  total  capacity  of  20,000  h.p.  They  are  ready 
to  supply  current  for  oil  well  drilling,  Irrigation,  pumping,  etc., 
in  a  large  territory,  through  which  their  transmission  lines 
are  being  extended.  One  of  these  lines  will  reach  Los  Banos, 
125  miles  north  of  the  station. 

J.  Bumgarner  is  now  superintendent  of  construction  at 
the  site  of  the  Big  Meadows  dam  of  the  Great  Western  Power 
Company.  Preparations  are  being  rushed  for  actual  construc- 
tion work.  Good  headway  is  being  made  on  the  installation 
of  a  special  construction  plant,  which  is  to  be  entirely  com- 
pleted this  fall.  Two  350-kw.,  a.c.  generators  will  he  direct- 
connected  to  water  wheels  and  will  supply  current  for  the 
operation  of  air  compressors  for  drilling  operations,  electric 
cableway  motors  and  concrete  mixers. 


ELECTRICAL    CONTRACTORS'    ASSOCIATION    NOTES. 
Seth  Cohn  of  the  Atlas  Electric  Company  of  San  Mateo 
was  in  San  Francisco  this  week. 

Russ  Wolden,  president  of  the  California  Electrical  Con- 
struction Company  of  San  Francisco  and  San  Jose,  is  enjoying 
a  brief  rest  at  Madrone  Springs  with  his  family. 

W.  S.  Hanbridge  has  been  elected  secretary  and  treasurer 
of  San  Francisco  District  No.  1  of  the  California  State  Asso- 
ciation of  Electrical  Contractors  vice  F.  V.  Meyers,  who  re- 
signed in  order  to  give  his  entire  attention  to  his  law  prac- 
tice. Mr.  Meyers  has  been  secretary  tor  the  contractors  for  a 
great  many  years  and  it  was  with  keen  regret  that  they 
accepted  his  resignation.  As  a  token  of  their  esteem  Mr. 
Meyers  was  presented  with  a  fine  filing  cabinet. 

Noble  Powell,  director  of  Stockton  District  No.  8,  was  in 
San  Francisco  this  week.  Mr.  Powell  reports  business  rather 
poor  in  Stockton  among  the  contractors  on  account  of  the 
electric  company's  method  of  wiring  old  houses  free  for  five 
outlets  and  then  charging  for  balance  of  work.  The  con- 
tractors fail  to  see  why  the  power  companies  do  not  work  in 
conjunction  with  the  contractor,  who  pays  a  license,  has  an 
established  place  of  business,  carries  a  large  stock,  and  is 
always  called  in  except  when  something  is  being  givfen  away 
free. 

John  Rendles,  president  of  the  California  State  Associa- 
tion, has  appointed  the  following  committees,  who  will  en- 
deavor to  bring  about  a  more  friendly  feeling  between  the 
different  branches  of  the  electrical  business,  the  intention 
being  to  make  a  careful  study  of  the  situation  and  endeavor 
to  boost  the  others'  game  and  have  them  boost  ours: 

Light  and  Power  Committee — H.  B.  Woodill,  Los  Angeles; 
H.  L.  Miller,  Pasadena;  J.  S.  Reynolds,  Santa  Barbara;  Phil 
Levy,  San  Francisco;  C.  V.  Schneider,  Sacramento;  Seth 
Cohn,  San  Mateo. 

Jobbers'  Committee — "Chick"  A  mes,  San  F^rancisco; 
Frank  Somers,  San  Jose;  C.  V.  Schneider,  Sacramento;  G.  E. 
Arbogast,  Los  Angeles;  C.  Loveday,  Santa  Barbara;  C.  L. 
Miller,  Pasadena. 

The  directors  for  the  coming  year  are:  Q.  R.  Boynton, 
San  Francisco;  G.  E.  Arbogast,  Los  Angeles;  C.  V.  Schneider, 
Sacramento;  Carl  Heilbron,  San  Diego;  E.  C.  Wahelond,  Oak- 
land; A.  P.  Gaylord,  Pasadena;  J.  S.  Reynolds,  Santa  Barbara; 
Noble  Powell,  Stockton;  Frank  Somers,  San  Jose;  Seth  Cohn, 
San  Mateo,  Redwood  and  Palo  Alto;  Howard  Ross,  Riverside; 
O.  Overhauser,  Pomona;   M.  N.  Phillips,  Ventura. 

In  appointing  his  assistants  for  the  year's  work  Mr. 
Rendles  has  selected  a  bunch  of  good  hard  workers  and  great 
things  are  promised  for  the  coming  year. 


MEETING   NOTICES. 

A  meeting  of  the  Electrical  Supply  Jobbers'  Association 
will  be  held  at  Portland,  September  21,  22  and  23,  1911. 

The  Pacific  Coast  Gas  Association  will  hold  its  nine- 
teenth annual  convention  at  Oakland,  Cal.,  September  19,  20 
and  21,  1911. 

The  Northwest  Electric  Light  &  Power  Association  will 
convene  at  Spokane,  Wash.,  September  21,  22  and  23,  1911. 
A  list  of  papers  to  be  presented  was  published  in  this  journal 
of  July  22. 

A  meeting  of  those  interested  in  technical  advertising 
methods  will  be  held  at  the  Ply  Trap  restaurant,  73  Sutter 
street,  San  Francisco,  August  21,  during  the  noon  hour.  All 
publicity  managers  for  machinery  houses  are  cordially  in- 
vited to  attend  this  initial  meeting  which  is  planned  to  foster 
a  closer  co-operation  between  the  technical  press  and  Its  ad- 
vertisers. 


August   19,   1911.] 
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999,741.  Railway  Cattle-Guard  Causeway.  Samuel  J.  Bil- 
liDgton  and  .James  A.  Stephenson,  Elliston.  Mont.  A  railway 
cattle  guard  causeway,  comprising  a  plurality  of  flexible 
members  extended  parallel  with  railway  rails  and  fixedly  se- 
cured at  the  ends  of  said  causeway,  said  members  permitting 


tlie  flexure  thereof  to  extend  between  the  ties  of  said  cause- 
way; and  rigid  members  extended  between  and  connecting 
the  said  flexible  members  to  form  a  latticework  between  the 
ends  of  said  causeway. 

999,832.  Pump,  .loseph  Milburn,  San  Francisco,  Cal.  In 
a  |)unip  of  the  character  descrilted,  a  casing  having  its  in- 
terior divided  int<i  two  chambers  by  a  diaphragm,  a  cylinder 
mounted    on    the    casing,    a    spider    provided    with    openings 


arranged  between  the  cylinder  and  the  casing,  and  a  plate 
suspended  from  the  spider  adapted  to  be  moved  by  the  dia- 
phragm to  cover  said  openings. 

999,894.     Starting    System   for   Gas-Engines.     Harrison    E. 

Slaughter,  Los  Angeles,  Cal.  A  low  tension  starting  system  for 
explosion  engines,  comprising  a  low  tension  magneto,  an  elec- 
tiomagnetic  spark  plug,  a  battery,  a  step  up  coil  for  said  bat- 


circuit  passing  through  said  spark  plug  and  said  magneto,  an 
tery  to  produce  an  induced  auxiliary  current  having  a  sec- 
ondary winding  connected   with  said   spark   plug,  a  magneto 


auxiliary  battery  circuit  passing  through  said  step  up  coil  and 
said  battery,  a  hand  switch  in  said  last  circuit  for  opening 
said  battery  circuit  to  produce  an  induced  current  through 
said  coil  for  actuating  said  spark  plug,  and  a  controller  for 
controlling  the  circuits. 

999,973.  Gas-Purifier.  John  P.  Farmer,  Portland,  Ore. 
assignor  of  one-fourth  to  Paul  J.  G.  Kleppin  and  one-fourth 
to  .Joseph  Wick,  Portland,  Ore.  A  gas  purifier  comprising  a 
liolygonal  casing  provided  in  its  interior  with  spaced  par- 
titions extended  in  opposite  directions,  each  partition  being 
united  with  the  casing  in  one  of  the  interior  angles  of  the 
casing  and  being  extended  into  close  relation  to  the  interme- 


(iialc  iiorlioii  nf  an  opposite  wall  of  the  casing,  whereby  each 
ol  said  walls  will  constitute  a  deflector  to  direct  the  gas  into 
the  angle  formed  by  said  wall  and  the  next  partition;  there 
being  a  filtering  material  lodged  between  the  partitions  and 
i.i  said  angles;  alined  inlet  and  outlet  pipes  extended  through 
opposite  walls  of  the  casing;  each  wall  of  the  casing  consti- 
tuting a  Hat  base  upon  which  the  casing  may  be  successively 
supported,  to  iiermit  the   pipes  to  enter. 

1,000,246.  Railroad  Spike.  Emit  Erikson.  Eniigraut  tlaiJ, 
.\  railroad  spike  provided  with  parallel  sides,  beveled  front 
and  rear  faces  and  an  overlapping  head,  the  front  and  rear 
faces  of  the  siiike  being  provided  with  integrally  formed  pyr- 
amidal teeth,  the  said  teeth  being  arranged  in  pairs  upon  the 


? 


'V 


"V 


U 


opposite  faces  of  the  spike,  the  points  of  the  teeth  being  posi- 
tioned in  a  line  with  the  sides  of  the  spike,  each  of  said  teeth 
having  its  inner  face  inclined  toward  the  face  of  the  spike 
and  its  side  or  inner  face  beveled  downwardly  toward  the 
central  portion  of  the  body  of  the  spike  to  the  point  of  junc- 
ture with  the  coacting  tocth. 
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GAS-ELECTRIC    CAR     FOR     SAN     FRANCISCO     RAILROAD. 

The  problem  of  producing  a  self-propelled  car  for  railroad 
service,  combining  economical  operation  and  luxurious  com- 
forts, has  at  last  been  solved. 

The  gas  electric  motor  car  with  its  reliability,  low  operat- 
ing cost,  flexibility  of  control  combined  with  luxurious  accom- 
modations and  freedom  from  cinders,  smoke  and  coal  gas, 
has  found  its  place  among  railroads  as  a  commercial  success. 

The  six  gas-electric  motor  cars  which  the  St.  Louis  & 
San  Francisco  Railroad  Company  has  purchased,  are  from  the 
latest  designs  of  the  General  Electric  Company. 

The  cars  are  70  ft.  long  and  10  ft.  in  width  over  the  sills, 
with  turtle  back  construction  of  roof,  pointed  front  end  and 
observation  rear  platform.  The  cars  are  designed  with  spe- 
cial reference  to  light  construction  with  adequate  strength. 
The  interior  arrangement  is  designed  to  meet  the  Southern 
traffic  conditions,  providing  separate  accommodations  and 
entrances  for  white  and  colored  passengers.    The  observation 


the  baggage  compartment  a  length  of  S  ft.  or  10  ft.  U  in.  to 
suit  traffic  requirements. 

The  framework  of  the  car  is  entirely  of  steel,  the  under 
framing  consisting  of  two  I  beams  for  center  sills,  and  two 
channels  for  outside  sills  with  truss  rods  for  reinforcement. 
The  center  sills  extend  through  to  provide  suitable  supports 
for  the  rear  platform.  The  outside  sheathing  is  of  sheet  steel 
riveted  to  the  posts  with  bats  at  the  joints.  The  posts  and 
carlines  are  of  steel  tees.  The  roof  is  of  galvanized  iron 
plates  riveted  to  the  carlines,  except  under  the  radiators 
where  it  is  of  copper  with  well  soldered  joints.  The  floors 
in  the  passenger  compartments  are  of  two  thicknesses  with 
a  heavy  layer  of  felt  between.  There  is  also  an  additional 
lining  of  sheet  iron  beneath  the  lower  wood  floor. 

Basket  racks  of  a  continuous  pattern  are  provided  in  all 
compartments. 

The  car  is  heated  by  hot  water  circulating  in  four  lines  of 
pipe  on  each  side  of  the  car. 


SlfiJtCI  TO  Di*MX    NOT  rOR  CONSTnuCTIQN  UNLESS  SPECMLLV  APPROVED 
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I'iR,  1.  Xexv  Type 
plat  form  is  unusually  wide  and  is  equipped  with  trap  doors 
and  brass  railings,  presenting  a  most  attractive  appearance. 
The  windows  are  large,  fitted  with  plate  glass,  and  so  ar- 
ranged that  they  may  be  raised  to  a  height  of  17  in.,  allowing 
an  unobstructed  view.  These  are  equipped  with  safety  sash 
locks,  anti-rattlers  and  weather  strips.  Each  window  is  pro- 
vided with  a  large  fine  mesh-copper,  automatic  screen  run- 
ning on  metal  guides.  The  window  curtains  are  of  pantasote 
of  neat  design  and  equipped  with  pinch  handle  fixtures. 

The  interior  of  the  car  is  finished  in  a  high  grade  of 
mahogany  with  paneling  on  the  bulkheads.  Each  of  the 
three  comjiartments  is  provided  with  a  saloon  and  drinking 
fountain.      Electric    fans   are   installed    in    each   compartment. 

The  seats  are  of  unusual  length  providing  commodious 
accommodations  for  two  persons  and  are  amply  large  enough 
to  seat  three.  These  are  of  the  stationary  back  type  with 
high  grade  spring  construction  in  both  seat  and  back  cushions, 
the  former  being  provided  with  a  spring  edge  adding  greatly 
to  the  comfort  of  the  i)assengers.  The  upholstering  of  the 
seats  in  all  compartments  is  the  latest  in  railroad  practice, 
namely,  Friezette  plush.  Ventilation  is  accomplished  through 
liirge  suction  ventilators  located  on  the  center  of  the  roof, 
tlic  openings  protected  by  neat  ceiling  register  plates.  The 
entire  car,  including  platforms  and  vestibules.  Is  lighted  Ijy 
electricity.  The  partition  between  the  baggage  room  and 
negro  compartment  is  movable  and  may  be  arranged  to  give 


of    Ga^-]']lectric'    (.'ar. 

The  front  end   of 
inasmuch   as   the   car 
Equipped  and  ready  for  operation,  the  car  will  weigh  in  the 
neighborhood  of  48  tons. 


the  car  only  is   equipped   with   a   pilot, 
is   primarily   for   single   end   operation. 


A    TELEPHONE     PROTECTOR     FOR    OUTDOOR    SERVICE. 

.\  type  of  open  space  cutout  in  extensive  use  throughout 
the  country  today  on  telephone  lines,  both  in  railroad  and 
commercial  service,  is  the  so-called  No.  86  type  protector, 
manufactured  by  the  Western  Electric  Company. 

This  protector  is  made  in  two  forms — one  with  a  tin  cover 
and  the  other  with  a  cast-iron  cover,  known,  respectively,  as 
the  Nos.  SO-A  and  86-B.  These  covers  are  chained  firmly  to 
the  framework  of  the  protector  mounting,  so  that  they  cannot 
be  lost  through  carelessness  of  the  lineman. 

The  proctector  itself  is  mounted  on  a  porcelain  base 
through  the  bottotn  of  which  the  leading-in  wires  are  brought 
in,  and  consists  of  heavy  carbon  blocks  as  shown  in  the 
illustration.  The  spacing  between  these  blocks  regulates  the 
voltage  at  which  the  projector  operates.  Under  normal 
conditions,  this  is  adjusted  to  discharge  at  1000  volts. 

The  shape  of  the  carbon  blocks  gives  a  variable  gap 
Ijctween  the  ground  block  and  the  two  blocks  connected  to 
the  line  wire.  The  protectors  are  arranged  so  that  carbon 
dust  carried  across  by  the  discharge  will  not  clog  the  spark 
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gap,  but  will  automatically  drop  to  the  bottom  of  the  pro- 
tector. 

The  No.  86  type  protector,  as  is  noted,  is  designed  for  use 
both  outside  and  indoors,  and  it  is  arranged  so  that  it  can 
be  mounted  directly  on  the  pole  itself.  In  some  cases,  it  is 
desirable  to  have  a  protector  which  can  be  located  in  this 
manner  outdoors,  although  as  a  general  proposition,  such  a 
practice  is  not  to  be  recommended  on  account  of  the  additional 
maintenance  difficulty  thereby  involved. 

On  telephone  train  dispatching  lines,  the  No.  86  type 
protector  is  being  used  to  a  considerable  extent  throughout 
the  country  today,  and  it  is  giving  very  good  satisfaction. 


ANNUAL    MEETING    OF   WESTINGHOUSE    MFG.    CO. 

At  a  meeting  of  the  board  of  directors  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  held  in  New  York 
on  August  1st,  the  following  ofTicers  were  elected: 

Chairman  of  the  board  of  directors,  Robert  Mather;  presi- 
dent, Edwin  M.  Herr;  vice-presidents,  Loyall  A.  Osborne, 
Charles  A.  Terry,  Harry  P.  Davis;  acting  vice-presidents, 
Henry  D.  Shute,  George  P.  Hebard;  comptroller  and  secre- 
tary, James  C.  Bennett;  treasurer,  T.  W.  Siemon;  auditor, 
F.  E.  Craig. 

Mr.  E.  M.  Herr  was  elected  to  succeed  Mr.  Edwin  F. 
Atkins,  who  has  been  president  of  the  company  since  .Tune, 
193  0,  and  who  declined  re-election. 

Mr.  Herr  has  been  first  vice-president  of  the  company 
since  1905.  He  has  announced  the  appointment  of  Calvert 
Townley  as  assistant  to  the  president. 


HEANY    LAMP    CASE. 

About  four  years  ago  .John  Allan  Heany.  of  York.  Pa.,  and 
his  patent  attorney,  and  a  young  assistant  e.\aminer  in  the 
Patent  Office,  were  indicted  on  char.i^es  of  fraud  and  conspir- 
acy in  altering  certain  patent  applications  of  Heany,  then  pend- 
ing in  the  Patent  Office,  in  an  attempt  to  introduce  into  them 
inventions  relating  to  tungsten  incandescent  lamps  which  had 
been  made  by  others,  Information  with  respect  to  which,  il 
was  alleged,  had  been  fraudulently  obtained  through  the 
assistant  examiner.  On  Iho  trial  the  assistant  examiner 
pleaded  guilty  and  the  attorney  was  tried  and  convicted,  both 
being  sentenced  to  imprisonment,  and  Heany  was  acquitted. 

We  now  learn  that  on  the  termination  of  the  criminal 
proceedings  the  Commissioner  of  Patents  caused  an  investi- 
gation to  be  made  with  the  object  of  ascertaining  whether 
the  fraudutent  alterations  in  the  ap.jilications  were  made  with 
the  knowledge  or  connivance  of  Heany.  It  was  interrupted 
by  a  proceeding  filed  by  Heany  and  the  Heany  Lamp  Com- 
pany, in  the  courts  of  the  District  of  Columbia,  in  an  attempt 
to  enjoin  the  investigation.  An  injunction  was  issued  by  the 
lower  court,  but  was  set  aside  by  the  Court  of  Appeals,  and 
investigation  was  then  resumed.  Testimony  was  taken  and 
a  full  opportunity  afforded  to  Heany  and  his  associates  to 
put  in  a  defense.  The  decision  of  the  Commissioner  of  Patents 
by  Mr.  Assistant  Commissioner  Billings,  has  now  been  handed 
down,  holding  that  the  applications  of  Heany  pending  in  the 
Patent  Office  involved  in  the  investigation  had  been  tampered 
with  and  that  among  other  things  two  sheets  of  paper  on 
which  the  specification  of  one  of  the  important  cases  was  writ- 
ten had  been  abstracted  and  two  other  sheets  substituted  in 
place  thereof;  that  this  was  done  in  pursuance  of  a  conspiracy 
to  fraudulently  secure  patents  which  would  control  the  tung- 
sten lamp  business,  and  that  Heany  was  a  guilty  party  to  the 
conspiracy.  The  Commissioner  has  ordered  that  certain  i)end- 
ing  interferences  in  which  these  applications  under  investi- 
gation were  involved  be  dissolved  as  to  the  party  Heany; 
that  the  Heany  applications  referred  to  be  finally  rejected  on 
the  ground  of  fraud,  and  that  an  endorsement  to  this  effect  be 
made  on  the  applications  and  that  they  be  removed  from  the 
files  of  the  active  cases  of  the  office. 


THE    FARNSWORTH    ELECTRICAL    WORKS. 

The  Farnsworth  Electrical  Works  have  just  completed 
the  installation  of  an  Isolated  plant  with  motor  equipment 
for  the  San  Francisco  Salt  Refining  Company.  The  apparatus 
installed  consists  of  the  following:  One  100-k.v.a.,  2-phase, 
220-v.,  G.  E.  alternator  with  exciter,  3-panel  switchboard  and 
Tirrell  regulator,  one  50-h.p.  motor,  two  30-h.p.  vertical  motors, 
two  .iO-h.|).  standard  motors,  one  20-h.p.  motor,  two  1.5-h.p. 
motors,  one  10-h.p.  motor,  one  5-h.p.  motor,  two  1%-h.p.  motors, 
and  complete  wiring  for  motors  and  about  125  lights.  The 
motors  and  generator  were  supplied  by  the  General  Electric 
Company.  The  switchboard  is  so  arranged  that  any  of  the 
motor  circuits  can  be  connected  to  the  service  of  the  San  Fran- 
cisco Gas  and  Electric  Company  or  to  the  generator.  This 
firm  also  reports  the  recent  sale  and  installation  of  a  T.'j-h.p., 
3-phase,  220-v.  motor  and  a  5-h.p.,  3-phase,  220-v.  motor  to  the 
Petaluma  Rock  Company  of  Petaluma,  Cal. 


TRADE    NOTES. 

Munning-Loeb,  Mattewan,  N.  J.,  manufacturers  of  elec- 
troplating and  buffing  apparatus  and  supplies,  have  ap- 
pointed Otis  &  Squires  of  San  Francisco  as  their  Pacific 
Coast  agents. 

E.  D.  Hand,  formerly  with  the  Decker  Electric  Co.,  has 
been  apjiointed  Pacific  Coast  representative  for  the  Brilliant 
Electric  Co.,  the  Atlantic  Insulated  Wire  Co.,  the  American 
Metals  Works,  the  Enamel  Metals  Co.,  and  S.  H.  Couch  Co. 
He  has  established  headquarters  at  room  310,  Greenv/o-id 
Bldg.,   149  New   Montgomery   street,   San   Francisco.  ,, 

The  Fort  Wayne  Electric  Works  has  been  awarded  a 
contract  for  an  electric  drill  equipment  from  the  Southern 
Consolidated  Mining  Company  of  Bodie.  After  a  demonstra- 
tion they  found  that  the  operation  and  economy  were  consid- 
erably in  excess  of  the  guarantees.  A  continuous  run  of 
forty  days  was  made  without  a  shut-down  for  repairs  and 
less  attendance  was  needed  than  for  an  air  drill. 

The  Pelton  Water  Wheel  Company  has  the  contract  for 
a  750-h.p.  Pelton-Francis  turbine,  to  be  direct  connected  to 
its  generator.  It  is  to  be  operated  under  a  1 60  foot 
h<ad  at  400  r.p.m.  and  regulated  by  a  Pelton  oil-pressure  gov- 
ernor. As  a  unique  feature,  a  Pelton  impulse  wheel  will 
eventually  be  mounted  at  the  other  end  of  the  generator  and 
operated  under  a  head  of  700  feet  when  there  is  a  shortage 
in  the  main  water  supply. 

P.  B.  DeGress,  for  over  ten  years  New  York  district 
manager  of  the  Crocker-Wheeler  Company,  has  resigned 
from  that  company  to  assume  the  position  of  general  sales 
ivianager  of  the  Pulsometer  Company,  17  Battery  Place,  New 
York  City.  Besides  looking  after  the  sales  end  of  the  busi- 
ness, Mr.  DeGress  is  also  carrying  on  a  series  of  experi- 
ments, with  a  view  to  improving  certain  features  of  the 
pulsometer  in  order  to  make  it  suitable  for  general  jiump- 
ing  work  in  power  plants,  industrial  establishments,  etc.,  so 
that  it  may  become  as  popular  for  this  class  of  work  as  it 
is  in  the  general  contracting  field  where  it  is  now  so  well 
known. 

H.  M.  Byllesby  &  Company,  engineers  and  managers  of 
public  utilities,  through  their  principal  office  at  Chicago,  con- 
firm the  .reported  purchase  of  the  Sioux  Falls  Light  &  Power 
Company  of  Sioux  Palls,  South  Dakota.  This  company  owns 
and  operates  a  water  power  generating  plant  on  the  Big 
Sioux  River,  reinforced  by  a  modern  steam  auxiliary  sta- 
tion, and  serves  the  greater  part  of  Sioux  Falls  with  current 
for  lighting,  transportation  and  iiower.  Formal  possession 
will  be  taken  in  a  few  days  with  N.  C.  Draper,  foimerly  of 
Zanesville,  Ohio,  as  manager.  Improvements  and  extensions 
will  be  made  to  the   property. 
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NEWS  NOTES 


FINANCIAL. 
OAKDALE,  CAL. — Sealed  bids  were  received  until  August 
7th  for  the  purchase  cf  $25,000  water  bonds  and  $20,000  sewer 
bonds. 

SALMON  CITY,  IDAHO.— The  Lemhi  Power  Company, 
C.  L.  Mackenzie,  president,  has  taken  over  the  holdings  of 
the  Andrews  Light  &  Power  Company,  for  a  consideration 
of  $76,000. 

LOS  ANGELES,  CAL.— Mayor  Alexander  urges  that  the 
council  authorize  a  bond  sale  of  $3,2.50,000  at  once.  He  states 
that  the  harbor  will  require  $l,2."iO,ono  and  the  power  enter- 
prise at  least  $2,000,000. 

SEATTLE,  WASH.— J.  C.  Corbin  &  Co.,  American  Bank 
building,  Seattle,  has  been  formally  awarded  the  contract 
for  constructing  a  new  power  plant  at  the  Veterans'  Home, 
at  this  place,  at  $13,987. 

HONOLULU,  H.  T.— The  Kehena  Water  Company  has 
been  incorporated  with  $10,000  capital,  which  may  be  in- 
creased to  $1,000,000,  to  develop  an  irrigation  system  from 
the  East  Honokane  waters  of  Kohala. 

ASTORIA,  ORE. — Bide  were  received  by  G.  Lounsberry, 
clerk  of  the  Water  Commissioners,  at  the  commissioners' 
office  in  the  city  hall.  Astoria,  Ore.,  until  .-\ugust  nth,  for 
the.  purchase  of  $4.5,000  of  City  Water  Commission  bonds, 
to  run  20  years,  from  date  of  payment,  to  bear  interest  at 
.'  per  cent  per  annum,  payatjle  semi-annually. 

MEXICO  CITY,  MEX.— The  Electric  Tramways  Com- 
pany of  Mexico  City  has  determined  to  spend  a  sum  of  $.500,- 
000  on  the  construction  of  new  electric  lines.  Among  the 
work  undertaken  is  the  completion  of  the  Atzcapotzalco  to 
Tlalnepantla  line,  the  building  of  the  Peralvillo  to  Valbuena 
line,  and  the  electrification  of  the  few  lines  of  horse  traction 
still   existing  in   Mexico. 

BAKER  CITY.  ORE.— Hainland  Bros,  have  completed  the 
capitalization  for  the  $4,000,000  Ox  Bow  project.  A  million 
and  a  half  have  been  already  spent  in  tunnel'ng  through  the 
Ox  Bow  curve.  Two  million  and  a  half  will  be  required 
to  complete  the  project.  A  dam  1040  feet  in  length  and  .56 
feet  in  height  will  be  constructed  and  a  power  plant,  the 
foundations  of  which  have  already  been  placed,  will  be  built. 

SPOKANE,  WASH. — The  International  Power  &  Manu- 
facturing Company,  capital  $250,000,  has  been  incorporated  by 
Wilbur  S.  Yearseley.  Martin  H.  Gerry,  Jr.  The  company  is 
a  subsidiary  corporation  of  the  organization  developing  Mill- 
wood, a  manufacturing  suburb,  three  miles  east  of  this  place. 
The  company  also  intends  to  construct  a  dam  across  the 
river  and  erect  a  power  plant  for  the  operation  of  the  Inland 
Empire  paper  mill. 


INCORPORATIONS. 

WALNUT  CREEK,  CAL.— The  Walnut  Creek  Water  Com- 
pany has  been  incorporated  for  $200,000  by  H.  H.  Scott,  W. 
C.  Burgess,  F.  B.  Bradley,  P.  A.  Thompson  and  .1.  W.  Meyer. 

GLENDORA,    CAL.— The    Glendora    Independent    Water 

Company  has  been  organized  with  a  capital  stock  of  $200,000. 
The  company  has  installed  a  new  system  of  pumps  at  the 
wells. 

SALINAS,  CAL.— The  California  Consolidated  Light  <?- 
Power  Company,  Salinas,  has  been  incorporated  for  $5,000,000, 
by  C.  S.  Chaunsey,  S.  Goodrich.  .1.  T.  Pigott,  T.  E.  Palmer, 
Grover  O'Connor  and  G.  R.  Rav. 


HOOD  RIVER,  ORE. — Articles  of  incorporation  have  been 
filed  at  Salem  by  the  Hood  River  Terminal  Compi.ny  of  Port- 
land, the  incorporators  being  W.  A.  Delashmutt,  A.  B.,  Ire- 
land and  W.  Chapman;   capital  stock  $5000. 

RIVERSIDE,  CAL.— The  Cajalco  Water  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000,  of  which 
$20  has  been  subscribed.  The  directors  are  A.  R.  Dickson  and 
George  Mabey,  of  Corona  and  Arthur  S.  Holden,  F.  D.  Hud- 
son and  W.  G.  Farndale,  all  of  Riverside. 

ELKO,  NEV. — The  new  camp  of  Jarbridge  is  to  have 
electric  light  and  power,  the  latter  for  the  operation  of  mines 
and  mills.  The  Jarbridge  Power  Company,  with  a  capital- 
ization of  $100,000  has  been  formed  and  articles  of  incor- 
poration have  been  tiled.  The  incorporators  are  all  Jar- 
bridge people,  Gilmore  Kenney  Jr.,  J.  M.  Kinney,  J.  T.  Brunn 
and  George  F.  Elliott. 


ILLUMINATION. 
BAKER   CITY,   ORE.— There   is   no    prospect   of   the   city 
lighting    plant    for    which    $25,000    bonds    have    been    voted, 
being  built  this  year. 

PALMS,  CAL. — The  Board  of  Supervisors  has  issued  a 
proclamation  for  an  election  on  August  10  to  determine 
whether  or  not  a  highway  lighting  system  shall  be  formed  in 
Palms. 

PERRIS,  CAL. — N.  L.  Graham  of  Riverside,  representing 
F.  A.  Worthley,  has  applied  for  a  50-year  franchise  to  operate 
an  electric  light  and  power  system  over  streets  and  alleys 
of  the  city. 

GRANDVIEW,  WASH.— The  Council  has  passed  an  or- 
dinance granting  to  the  Pacific  Power  &  Light  Company  the 
right  to  construct  electric  light  and  power  lines  in  the  city  of 
Grandview. 

SEATTLE,  WASH.— Bids  were  received  by  the  State 
Board  of  Control,  Olympia,  until  August  7th,  for  the  com- 
plete power  plant  eciuipment  at  the  Washington  Veterans' 
Home,  Fort  Orchard. 

LA  MESA,  CAL. — The  San  Diego  Consolidated  Gas  & 
Electric  Company  has  offered  to  extend  its  gas  mains  east 
from  City  Heights  to  La  Mesa,  provided  150  people  in  the 
vicinity  agree  to  use  it. 

ELLENSBURG,  WASH.— The  City  Council  passed  an 
ordinance  revoking  a  gas  franchise  granted  A.  Wright  and 
also  gave  first  reading  to  the  franchise  submitted  by  Dr.  J. 
T.  Harvey  of  Ellensburg,  granting  him  the  right  to  manu- 
facture gas  for  illuminating,  heating  and  other  purposes 
within  the  limits  of  the  city. 

COLTON,  CAL. — A  large  central  plant  to  be  erected  by 
the  Southern  California  Gas  Company  is  the  latest  industrial 
acquisition  for  Colton.  Everything  about  the  plant  is  to  be 
on  a  big  scale  as  the  purchase  of  six  acres  of  land  and  the 
expectation  of  investing  $75,000  in  the  building  and  equip- 
ments attest.  The  company  has  bought  with  the  intention  of 
locating  a  great  central  plant  for  the  manufacture  and  dis- 
tribution of  gas  to  this  city.  San  Bernardino,  Redlands,  River- 
side and  other  cities  and  towns  of  the  valley. 


TRANSMISiSION. 
BLAINE.    WASH.— It    is    reported    that   the    British    Col- 
umbia Electric  Railway  Company  will  extend  its  power  trans- 
mission line  to  this  place. 
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LEWISTON,  IDAHO. — It.  is  understood  that  the  Pacific 
Light  &  Power  Comimny  is  perfecting  plans  to  extend  its 
electric   line   from   Walhi    Walla   to   Clarkston. 

BOISE  CITY,  ID.\IIO  .Mtorney  .lesse  P.  Hawley,  rep- 
resenting the  Beaver  River  Power  Company,  has  applied  In 
the  City   Council  for  a   fianihise   to  operate   in   Boise. 

BREMERTON,  WASH. —The  Bremerton-Charleston  Light 
&  Fuel  Company,  has  applied  to  the  Board  of  County  Com- 
missioners of  Kitsap  County,  Wash.,  for  the  right  to  estab- 
lish and  maintain  a  line  of  electric  poles  and  wires  over  and 
along  the  county  roads  of  Bremerton. 

EUGENE,  ORE.-— It  is  reported  that  Wilhelni  &  Sons 
will  at  once  construct  a  concrete  darn  spanning  the  Long  Tom 
liver  at  this  place.  The  dam  will  be  150  feet  in  length,  12 
feet  high  and  of  sufficient  strength  to  withstand  the  impaci 
of  strong  waters.  The  structure  will  create  additional  water 
power  for  the  operation  of  a   flour  mill. 

RIVERSIDE,  CAL. — Additional  facts  of  importance  con- 
cerning the  power  proposition  which  has  been  represented  by 
F.  A.  Worthley  of  this  city,  have  come  to  light.  The  company, 
which  has  secured  franchises  for  pole  lines  in  San  Bernar- 
dino and  Riverside  Counties  and  has  applied  for  same  in  the 
city  of  San  Bernardino,  is  the  Southern  Sierras  Power  Com- 
pany, financed  by  Denver  capitalists.  Delos  A.  Chappel  is 
the  vice-president  and  general  manager  and  will  probably 
have  his  headquarters  in  Riverside.  The  contract  has  been 
let  for  a  steam  plant  at  San  Bernardino,  or  in  the  imme- 
diate vicinity  of  that  city.  This  will  have  an  initial 
capacity  of  5000  kw.  Contracts  have  also  been  let  for 
I)oIes  and  wire,  and  the  installation  of  the  transmission  lines 
will  be  pushed  with  all  possible  speed.  Distributing  lines 
will  be  run  to  Moreno  and  Perris,  and  to  Corona  by  way 
ot  West  Riverside.  The  delivery  of  power  to  these  sections 
will  mean  the  development  of  thousands  of  acres  of  fruit  and 
alfalfa  lands  that  heretofore  have  Iain  dormant.  An  office 
has  been  opened  in  the  First  National  Bank  building  in  this 
city,  and  offices  will  be  established  in  the  surrounding  towns. 


LOS  ANGELES,  CAL.— H.  T,  Hazzard  has  petitioned  the 
council  to  allow  the  Los  Angeles  Railway  Co.  to  run  a  spur 
tiack  on  West  Fourth  street,  between  Berendo  and  North 
Kenmoiv  avenues,  so  that  cars  may  be  run  around  the  pro- 
Ijoscd    lill    111   be   made   there. 

RFI)  BLUFF,  CAL.— The  ftmd  raised  in  the  four  counties 
of  Yolo,  Glenn,  Colusa,  and  Tehama  for  the  purpose  of  secur- 
ing money  necessary  to  make  a  preliminary  survey  and  secure 
rights  of  way  for  an  electric  railroad  from  Woodland  to  Red 
[iluff,  has  now  been  completed. 

SEBASTOPOL,  CAL.— The  Board  of  Trustees  has  passed 
an  ordinance  granting  permission  to  the  Petahima  and  Santa 
Rosa  Railway  Company,  for  a  period  of  50  years,  to  construct 
a  line  of  a  standard  gauge  railroad,  to  be  operated  by  elec- 
tricity in  public  highways  within  the  town  of  Sebastopol. 

SAN  JOSE,  CAL.— The  San  .lose  and  Santa  Clara  County 
Railroad  Company  has  made  application  to  the  Board  of  Su- 
pervisors for  a  franchise  for  a  standard  gauge  electric  railroad 
over  the  highway  known  as  the  Alameda,  for  a  period 
of  30  years.    Also  for  a  franchise  over  Fourteenth  street. 

RICHMOND,  CAL.— A  plan  proposed  by  John  NichoU  and 
the  Los  Angeles  Pressed  Brick  Company  is  the  building  of 
a  street  railway  from  Richmond  aveiuie  along  Marine  drive, 
which  skirts  Nicholl  knob,  around  the  point  and  thence 
down  to  the  plant  of  the  brick  company,  located  on  the  bay 
shore  southeast  of  the  mole  of  the  Santa  Fe  at  Ferry  Point. 

SAN  JOSE,  CAL. — The  supervisors  have  ordered  a  fran- 
chise over  Saratoga  avenue  from  Meridian  corners  to  the 
limits  of  the  town  of  Santa  Clara,  advertised  for  sale.  It 
is  the  intention  of  the  Peninsula  railway  to  buy  up  the  fran- 
chise in  order  that  it  may  connect  the  interurban  line  with 
the  lines  running  out  Alameda  to  Santa  Clara,  thus  forming 
a  loop  on  which  to  operate  its  cars.  The  franchises  of  the 
San  Jose  and  Santa  Clara  Railroad  Company  on  the  Alameda 
ar.d  North  Fourteenth  streets  and  that  of  the  San  Jose  Rail- 
road Company's  Delmas  and  Willow  streets  line,  which  have 
expired,  were  also  advertised  for  sale.  Bids  for  these  fran- 
chises will  be  opened  on  September  5,  at  11  a.  m. 


TRANSPORTATION. 
SAN   DIEGO,   CAL.— The   bid   of  the   San  Diego  Electric 
Railway    Company    of    $60,000    for    a    42-year    franchise    over 
all   its    lines   in    the    city    has    been    accepted    by    unanimous 
vote  of  the  Council. 

SANTA  MONICA,  CAL.— The  City  Council  has  granted 
the  Pacific  Electric  Company  permission  to  extend  its  Eighth 
street  line  from  Fremont  to  Garfield  avenue  and  the  city 
clerk  has  been  instructed  to  advertise  for  bids  for  the  fran- 
chise. 

SAN  JOSE,  CAL.— The  San  Jose  railroads  have  made 
application  to  the  Board  of  Supervisors  for  a  franchise  for  a 
single  or  double  track  standard  gauge  electric  railroad  along 
Willow  steet,  Delmas  avenue  and  Lincoln  aventie,  for  a  period 
of  50  years. 

PORTLAND,  ORE.— Plans  for  a  terminal  station  have 
been  filed  with  Building  Inspector  Plummer  by  the  Mount 
Hood  Railway  &  Power  Company.  The  location  is  near  the 
O.  W.  P  &  N.  tracks,  between  Vancouver  and  Williams  ave- 
nue;  cost  $45,000. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Cor- 
poration will  let  the  contract  for  the  new  car  barn  to  cost 
$150,000  and  it  will  cover  five  and  a  half  acres.  Plans  have 
been  prepared  by  Chief  Engineer  George  Kurts.  There  will 
be  a  fireproof  concrete  and  steel  building  at  Fifty-fourth 
and  Arlington  streets.  Twenty-four  tracks  will  be  laid  in- 
side. An  employes  building  of  concrete  and  steel,  measur- 
ing 100  by  100  feet,  will  also  be  built,  which  will  contain 
bathrooms,   billiard   rooms,   library   and   assembly  room. 


TELEPHONE  AND  TELEGRAPH. 

ENTERPRISE,  ORE.— Carl  Roe  is  at  the  head  of  a  proj- 
ect to  establish  a  telephone  system  here. 

PETALUMA,  CAL.— The  Petaluma  Rural  Telephone  Com- 
pany has  decided  to  build  a  rural  line  from  Petaluma  to 
Cotati. 

KALAMA,  WASH. — The  county  com.  lissioners  have 
granted  franchises  to  the  Cowlitz  Bend  Telephone  C'ompany 
for  the  construction   of  telephone  lines. 

COLUSA.  CAL.— The  Tehama  Count.v.  Telephone  Com- 
pany will  be  ready  for  business  in  a  few  days.  The  new  com- 
pany contemplates  extensive  improvements  in  all  parts  of  the 
county. 

SEATTLE,  WASH. — The  public  service  commissions  fig- 
ures as  to  the  value  of  the  two  local  telephone  systems,  is  a.* 
follows;  The  Bell  or  Sunset  telephone  system,  valued  at 
$3,100,000,  and  the  value  of  the  Independent  telephone  sys- 
tem's property  in  Seattle  at  $1,500,000. 


WATERWORKS. 

SALEM,  ORE.— The  State  Fair  Board  has  appropriated 
$10,000  for  the  enlarging  of  water  mains,  and  extending  the 
same  in  the  fair  grounds. 

PROSSER,  WASH.— The  City  engineer  has  been  in- 
structed to  prepare  plans  for  the  construction  of  a  distrib- 
uting system  to  furnish  the  city  water  from  the  government 
iirigation  ditch. 
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MEDFORD,  ORE. — Bids  were  received  by  the  city  coun- 
cil, up  to  August  ir.lh.  for  rlir  lunrliase  of  $4000  in  bonds  tor 
the    instalUiticMi    of    Wiitei-    nuiins. 

PRESTON,  IDAHO. — This  place  will  soon  call  a  bond 
election  to  cover  $<)(),000  lor  a  village  water  system.  .1.  N. 
Preston,  chairman,   village  board. 

BRIDGEPORT,  CAL.— Sealed  bids  have  been  received  by 
the  Board  of  Supervisors  tor  the  erection  and  installation 
of  a  complete  water  system  for  use  of  the  county  cpurt 
house  at  Bridgeport. 

MADRAS,  ORP:].— A  petition  asking  that  W.  P.  Myers 
and  O.  C.  Young  be  granted  a  franchise  for  the  establish- 
ment of  a  water  system  for  the  town  of  Culvei'  has  been 
granted   by   the   council. 

GOLDENDALE,  WASH.— The  Valley  of  Glenwood  is  to 
be  Irrigated  with  water  from  Hell  Roaring  Creek.  This  val- 
ley is  located  30  miles  north  and  west  of  Goldendale  on  a 
tributary  of  the  Big  Klickitat. 

LONG  BEACH,  CAL.— The  local  Board  of  Water  Com- 
missioners will  employ  a  consulting  engineer  to  draft  plans 
and  specifications  for  improvements  and  extension  of  the 
city   water  plants  on  a  large  scale. 

CONNELL,  WASH. — A  franchise  for  laying  the  water 
mains  in  the  town  of  Eltopia  has  been  granted  by  the  council 
to  A.  R.  Hamilton  for  25  years.  The  same  franchise  was  also 
granted  and  for  the  same  term  to  C.  0.  Fuller. 

AUBURN,  CAL. — The  residents  of  Prospect  Hill,  in  the 
western  portion  of  the  city,  are  having  a  water  famine.  If 
conditions  do  not  improve,  the  people  intend  to  put  in  a 
Ijumping  plant,  getting  their  supply   from  the  Kelley  well. 

OLYMPIA,  WASH. — Owing  to  the  lateness  of  the  season 
the  State  Board  of  Control  has  decided  not  to  continue  ask- 
ing bids  on  pumping  equipment  for  the  State  penitentiary  at 
Walla  Walla.  Bids  for  this  machinery  were  to  be  opened  on 
August  14. 

RED  BLUFF,  CAL.— Norman  R.  Smith,  the  patentee  of 
the  water  pumping  plant  soon  to  be  installed  here,  is  in 
Red  Bluff  from  Grants  Pass,  .Ore.  Mr.  Cunningham  has 
put  one  of  these  plants  in  the  river  at  Anderson  and  in  time 
will  install  one  in  the  river  at  this  place. 

WOODBURN,  Ore.— A  special  election  will  be  held  >n 
the  forepart  of  September  to  decide  on  a  bond  issue  of  about 
$25,000  for  acquiring  the  present  water  plant,  now  owned  by 
an  independent  company.  If  bonds  are  authorize'!  exten- 
sions will  be  made. 

NORTH  BEND,  ORE. — At  a  meeting  of  the  commission 
from  the  North  Bend  council  with  the  members  of  the  coun- 
cil of  Marshfleld  it  was  decided  to  employ  an  engineer  to 
obtain  the  probable  cost  of  building  a  new  water  system  and 
also  the  cost  of  improving  the  present  system  which  it  is 
proposed  to  take  over  from  the  Flanagan  &  Bonnett  Water 
Company. 

NANAIMO,  B.  C— City  Engineer  Wafers  -.-eported  the  fol- 
Icwing  estimate  on  'he  installation  of  an  addit.onal  water 
main;  approximately  $UI,000  lor  18-inch  wood  stave  pipe, 
$18,200  for  an  IS-inch  steel  welded  pipe  and  the  sum  of 
$"1,100  for  an  IS-inch  cast  iion  l)ipe.  This  place  is  decidedly 
ill  lavor  of  installing  the  additional  main  and  an  clccliou  for 
a\ithori/.ation   of   bonds   is   iirobable. 

WALNUT  CREEK.  CAL.— A  new  water  plant  has  been 
built  in  this  place  by  the  R.  N.  Burgess  Company  and  wss 
plac'd  in  operation  on  August  10.  A  power  line  is  now 
being  erected  by  the  Pacific  Gas  &  Electric  Company  to  the 
artesian  wells  and  reservoirs  of  the  system,  which  are  about 
one  mile  from  town.  The  new  plant  will  serve  water  in 
competition   to  the  present  plant  in  operation. 


LOS  ANtlELES,  CAL.— The  Kern  Meadows  Land  &  Water 
Company,  handling  a  tract  of  lO.ooil  acres  in  Kern  county, 
I>lans  to  develop  the  land  by  completing  a  perfect  ditch 
system  and  drilling  sufficient  number  of  additional  wells 
to  give  ample  supply  to  water  users.  H.  E.  Carse,  consult- 
ing engineer  who  will  have  charge  of  water  development 
and  is  general  manager  of  the  company  has  his  main  office  at 
222    Security    Building. 

ASTORIA,  ORE. — The  water  commission  has  considered 
the  plans  and  specifications  submitted  by  Engineer  Lars 
Berosvik  for  the  construction  of  a  dam  at  the  head  works 
and  a  storage  reservoir  with  a  capacity  of  100,000,000  gallons. 
The  plans  have  been  accejited  by  the  ccnnmission  and  the 
construction  ordered  advertised  at  once.  The  work  is  to 
be  completed  October  1,  1912.  Bids  were  received  up  to 
August  14th.  The  dam  will  be  25  feet  long  on  the  bottom, 
160  feet  long  on  top,  54  feet  in  width  at  the  bottom,  111V4 
feet  wide  at  the  top  and  74  feet  high,  and  will  cover  an  area 
of  22  acres. 


NEW  CATALOGUES. 

.lames  Beggs  &  Co.  of  New  York  have  recently  completed 
their  attractive  new  catalog  on  the  Blackburn-Smith  Pressure 
Filter. 

The  Bates  Machine  Co.  of  Joliet,  111.,  has  issued  a  new 
catalog  on  the  Cookson  castiron  heaters  and  receivers  with 
cut-out  valves. 

The  Western  Electric  Company  have  recently  published 
Bulleten  No.  1105  on  Inter-phone  systems,  filled  with  interest- 
irg   illustrations. 

The  Gould  Storage  Battery  Company  have  just  published 
an  attractive  Bulletin  No.  12  on  the  storage  battery  installa- 
tion  in   the  Detroit  river  tunnel   plant. 

The  Triumph  Electric  Co.  of  Cincinnati,  Ohio,  have  just 
ii-:sued  Bulletin  No.  481,  on  alternating  generators  of  the 
direct  connected  type.    It  is  well  illustrated  and  instructive. 

The  Kerr  Turbine  Company  of  Wellsville,  N.  Y,,  have 
issued  an  artistically  illustrated  catalog  on  the  Kerr  steam 
turbine  for  driving  generators,  centrifugal  pumps,  fans  and 
other  high  speed  machinery,  and  for  belt  drive. 

The  National  Tube  Co.  of  Pittsburgh,  has  just  issued 
Catalogue  H,  embracing  wrought  pipe  for  steam,  gas,  water 
and  air.  Cast,  malleable  iron  and  brass  fittings.  Brass  and 
iron  body  valves  and  cocks.  Radiators  and  coils.  Drive  well 
points  and  well   supplies. 

The  Electrical  Engineei's  Equipment  Co.,  of  Chicago,  an- 
nounce through  their  Pacific  Coast  agents,  ,1.  C.  Farrar  &  Co. 
of  Los  Angeles,  the  issuance  of  their  new  catalogue  on  electri- 
cal fittings  for  pov^er  plants.  The  publication  is  profusely  illus- 
trated and  contains  much  valuable  information  in  addition 
to   listing   of   its   standard   fittings. 

Catalogue  No.  15,  from  the  H.  W.  Johns-Manville  Co., 
contains  over  400  pages  of  illustrations  and  descriptions  of 
their  various  electrical  specialties.  These  include  materials 
for  insulating,  for  overhead  line  construction,  mine  and  third 
rail  work,  as  well  as  the  Linolite  system  of  illumination  and 
underground  fibre  conduit. 

The  Kellogg  Switchlioard  it  Supply  Co.  has  recently  issued 
a  new  apparatus  bulletin.  It  is  altogether  a  new  and  unique 
catalogue  in  the  Independent  Telephone  industry,  in  that  it 
covers  all  the  important  items  in  standard  telephone  work. 
Kach  item  is  illustrated,  coded  and  given  a  brief  descrip- 
tion. Since  sending  out  this  catalogue,  we  have  received  many 
favorable  comments  from  our  customers  and  the  trade'  gener- 
ally. A  telephone  man  wishing  to  buy  anything  from  binding 
posts  to  pole  changers,  or  dry  cells  to  a  twenty  thousand  line 
exchange,  can  find  the  important  specifications  in  this  cata- 
logue in  a  minute's  notice  by  referring  to  a  comprehensive 
index. 
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ISOLATED  VERSUS  CENTRAL  STATION  PLANTS 


Much  interest  attaches  to  the  live  question  of  cen- 
tral station  service  as  opposed  to  isolated  plant  serv- 
ice. Similar  to  many  other  fine  points  in  engineering 
practice,  local  conditions  must  be  the  deciding  factor 
in  each  particular  case.  At  times  there  arise  ques- 
tions of  stability  of  service,  cost  of  maintenance  and 
operation  of  such  a  nature  as  to  make  it  good  judg- 
ment to  close  down  the  operating  department  of  the 
isolated  plant  in  favor  of  the  central  station  supply, 
even   though  the  very  best  and  latest  type  of  instal- 


system  is  that  of  the  U.  S.  Mint  at  Denver,  Colo.  We 
are  indebted  to  R.  B.  Mateer  of  the  Denver  Gas  & 
Electric  Company,  for  the  data  furnished  regarding 
this  installation. 

Government  buildings  possess  a  distinctive  style 
of  architecture  and  are  universally  admired  for  the 
simplicity  and  beauty  of  the  exteriors.  As  a  rule  thev 
are  a  class  of  buildings  so  equipped  as  to  be  inde- 
pendent of  all  quasi  public  utility  corporations.  For 
instance  in  some  are  found  an  artesian  well  to  provide 


Fig  1.      U.  S.  Mint  at  Denver.  Where  Central  Station    Has  Proved   Superior   to   Isolated  Plant   Service. 


lation  has  been  made  in  the  smaller  plant.  On  the 
other  hand,  many  instances  can  be  cited  where  the 
isolated  plant  has  proved  the  unquestioned  superior, 
and  still  others  where  a  combination  of  the  two  prove 
the  more  economical,  such,  for  instance,  as  the  instal- 
lation at  the  University  of  California.  Here  the  cen- 
tral station  is  called  upon  to  assist  in  carrying  the 
peak  load  and  other  portions  of  the  daily  load  which 
prove  uneconomical  or  too  cumbersome  for  the  local 
mstallation.  A  recent  instance  of  a  case  in  which  the 
central   station   has   won   out   over  the   isolated   plant 


the  water;  an  elaborate,  yet  very  efficient  steam  and 
electric  generating  plant  to  supply  all  necessary  heat, 
the  power  desired  for  the  operation  of  machinery  and 
the  production  of  artificial  light,  which  go  to  make 
a  \-ery  complete  and  isolated  class  of  buildings. 

The  Mints,  that  provide  the  gold,  silver  and  cop- 
per mediums  of  exchange,  are  equipped  with  the  finest 
engines,  generators,  motors  and  au.xiliary  machinery 
that  can  be  manufactured.  The  equipment  must  pos- 
sess certain  requirements  superior  to  those  exacted 
by  the  average  industry.     A  dififerent  rating,  certain 
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length  of  tests,  certain  quality  of  materials  are  re- 
quired of  such  apparatus  as  is  sold  for  governmental 
buildings.  The  motor  must  be  adapted  for  that  par- 
ticular class. 

of  machine.  Nowhere  can  be  found  apparatus  possess- 
ing so  many  good  points  as  in  the  Mints  located  at 
various  centers  of  industry  and  population.  Good 
judgment  and  experience  have  resulted  in  an  isolated 
plant  of  the  latest  and  most  efficient  type  at  the  Mint 
at  Denver,  Colorado. 

The  machine  in  each  department  is  direct  con- 
nected to  its  individual  motor.  The  huge  rolls  are 
operated  with  50  h.p.  Crocker-Wheeler  motors?  the 
coining  machines  with  Westinghouse  and  Crocker- 
Wheeler  7y2  h.p.  motors.  A  complete  machine  shop 
with  each  lathe,  drill,  grinder,  planer,  saw  and  milling 
machine  direct  connected  to  a  motor,  is  located  in  one 
section  of  the  building,  while  in  another  is  found  an 
individual  motor-driven  installation  of  woodworking 
machinery,  including  a  jigsaw,  planer,  circular  saw, 
mortising  machine,  lathe,  molding  machine,  sand  paper 
machine  and  emery  wheel. 

Otis  elevators  and  lifts  render  access  to  each  por- 
tion of  the  building  easy  and  economize  in  time  as  well 
as   physical   energj'. 

Motor  operated  reviewing  and  weighing  machines 
assure  perfect  coins  for  the  use  of  the  public. 

Exhaust  fans,  properly  installed,  preserve  the 
health  of  those  employed  at  the  building  and  rapidly 
discharge  to  the  outer  air  injurious  acid  fumes. 

Gas  and  oil  furnaces  are  used  in  the  assaying  de- 
])artments.  To  supply  the  necessary  air  to  produce 
the  proper  combustion,  Connerville  blowers  are  in- 
stalled in  the  basement  of  the  building  and  are  oper- 
ated by  20,  15  and  5  h.p.  motors  of  Westinghouse, 
Bullock  and  General  Electric  jjroduct. 

A  feature  of  the  basement,  is  an  Ellspass  Mill, 
used  in  concentrating.  A  15  h.p.  Fairbanks  Morse 
motor  operates  this  machine  while  2  h.p.  General  Elec- 
tric motor  drives  the  centrifugal  pump. 

The  compressors  for  the  deep  wells  and  house 
pumps  are  in  duplicate, — accident  to  one  permits  of 
an  abundant  supply  from  the  remaining  one.  The 
compressors  are  each  operated  by  a  20  h.p.  Commer- 
cial Electric  motor  and  the  house  pumps  are  direct 
connected   to  3>4    h.p.   Commercial    motors. 

A  special  motor,  for  each  machine,  varying  from 
50  h.p.  on  the  rolls  to  the  ^j  h.p.  motors  that  operate 
the  ringing  sets  of  the  telephone  exchange  makes  a 
total  connected  motor  load  of  7083/2  h.p.,  220  volt 
direct  current. 

Ample  lighting  is  provided  by  1500  lamps  of  from 
60  to  100  watt  tungsten  filaments. 

The  building  is  complete  with  every  mechanical 
labor  saving  device.  It  contains  an  engine  room 
equipped  with  the  most  efficient  machinery  money 
could  purchase  or  human  intelligence  design,  yet  iso- 
lated completely  so  far  as  water,  heat,  light  and  power 
— necessities,   were  concerned. 

In  June  of  this  year  arrangements  were  com- 
pleted whereby  the  isolated  plant  was  discontinued. 
Central  Station  service  supplied  by  the  Denver  Gas  & 
Electric  Light  Company  replaced  the  isolated  plant 
that  had  been  installed  several  years  ago ;  250-500  volt 


three-wire  direct  current  is  now  supplied  for  the  oper- 
ation of  the  entire  7085^  h.p.  motor  load;  110-220  volt 
three-wire  single-phase  alternating  service  supplies 
the  artificial  light. 

"Good  service  at  all  times"  such  as  is  rendered 
by  the  Denver  Gas  &  Electric  Light  Company,  has 
brought  about  perfect  satisfaction  and  this  combined 
with  the  resultant  economy  is  an  excellent  proof  of  the 
value  and  superiority  of  the  central  station  service. 

All  negotiations  for  this  business  were  conducted 
by  the  power  department  of  the  Denver  Gas  &  Elec- 
tric Light  Company,  which  has  secured  for  the  central 
station  service  a  revenue  producer  and  augmented  the 
connected  load,  far  in  excess  of  earlier  expectations. 

When  originally  constructed  the  St.  Francis 
Hotel  of  San  Francisco  was  provided  with  a  power 
equipment  suitable  for  all  service  other  than  furnish- 
ing the  electrical  energy  required.  In  the  spring  of 
1909,  the  management  considered  the  installation  of 
its  own  electric  plant  and  after  careful  investigation 
the  advantages  to  be  derived  therefrom  secured  its 
adoption.  The  plant  as  completed  has  a  total  capacity 
of  825  kw.  The  St.  Francis  hotel  is  the  largest  and 
perhaps  the  most  completely  equipped  hostelry  in 
San  Francisco  and  its  appointments  are  such  as  to 
promote  the  comfort  and  freedom  of  its  guests.  Its 
entire  electrical  equipment  is  in  full  harmony  with  the 
general  make-up  of  the  building  and  has  had  its  pro- 
portionate care  and  thoroughness  in  design.  Recently, 
however,  the  management,  after  careful  reconsidera- 
tion of  every  detail,  have  decided  to  close  down  the 
operation  of  the  plant  and  purchase  power  from  the 
Pacific  Gas  &  Electric  Company. 

On  the  other  hand,  an  excellent  illustration  of  the 
isolated  power  plant  and  its  ease  and  continuity  of 
operation  is  that  of  St.  Mary's  Hospital  in  San  Fran- 
cisco. The  field  of  operation  for  an  isolated  power 
plant  included  in  the  equipment  of  quasi-public  build- 
ings is  nowhere  better  exemplified  that  for  use  in 
the  modern  hospital.  Here  electricity  is  put  to  scores 
of  uses  and  the  auxiliary  features  of  the  plant,  i.  e., 
the  distribution  and  circulation  of  steam,  hot  and 
cold  water,  compressed  air  or  vacuum,  together,  make 
almost  every  condition  of  operation  and  action  except 
of  course,  the  human  element,  dependent  upon  the 
power  plant. 

The  equipment  of  St.  Mary's  hospital  in  San  Fran- 
cisco is  perhaps  as  complete  and  thorough  as  modern 
science  can  dictate ;  the  arrangement,  unlike  many 
isolated  equipments  having  been  worked  out  to  accom- 
plish the  best  results  in  efficiency,  ample  space,  light, 
air  and  general  accessibility. 

The  power  plant  occupies  the  ground  floor,  which 
is  in  reality  a  basement,  as  it  is  a  few  feet  below 
the  ground  surface.  There  are  at  present  two  main 
generating  sets,  which  are  duplicates.  The  engines 
are  Brownell  high  S]5eed,  non-condensing.  They  are 
fitted  with  Rites  inertia  governors  and  direct  connected 
to  General  Electric  six-pole,  75  kw.,  250  volt  direct 
current  generators,  operating  at  275  r.p.m. 

Among  the  many  high  class  features  of  this  in- 
stallation is  to  be  mentioned  the  comprehensive  sys- 
tem of  signal  lights  and  calls  from  all  rooms.  Instead 
of  the  familiar  l:)ells  or  buzzers,  which  are  often 
annoying  to  nervous  patients,  there  is  on   each   floor 
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V 


Typical    Isolated   Power    Plant,   St.    Mary's    Hospital,     San    Francisco. 


a  Westminster  chime  of  four  tones.  These  chimes 
consist  of  bell-metal  tuljes  which  are  soimded  by  an 
electrical!}'  operated  hammer.  The  different  pitches 
of  tone  denote  nurses  or  attendants  of  different 
grades  of  authority,  while  the  number  of  strokes  sig- 
nify the  individual  wanted. 

Another  novelty  is  an  arrangement  for  electrically 
heating  the  tray  carriers.  These  carriers  are  of  sheet 
metal  in  the  form  of  a  large  box  in  which  are  fitted 
sheh-es,  the  whole,  being  mounted  on  rubber-tired 
wheels.  Within  is  a  heating  coil  which  enables  food 
in   trays  to  be   kept   warm    while   the  carrier  is  being 


filled  and  during  its  journey  to  the  various  wards.  At 
a  convenient  place  near  the  kitchen,  there  are  several 
wall  plug  receptacles  supplying  the  current  to  heat 
the  tray  carriers  and  a  set  of  baby  knife  switches  pro- 
vided directly  under  them  control  the  current. 

No  less  striking  in  its  accomplishment  of  con- 
tinuity of  service  is  that  of  the  isolated  power  plant 
in  the  Alaska  Commercial  Building.  .As  a  safeguard 
against  any  possible  break  in  the  service  there  have 
been  installed  storage  batteries  of  sufficient  capacity 
to  tide  over  any  reasonable  period  due  to  a  breakdown 
of  anv  part  of  the  installation. 


General  View  of  Engine   and  Boiler  Room   and   View  of  Generating  Units  from  Switchboard,   St.  Mary's  Hospital. 
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The  original  installation  in  the 
Alaska  Commercial  Building  in  San 
Francisco, Cal., consisted  of  two  100  k\v. 
and  one  75  k\v.  Westinghouse  three- 
Wire  p-enerators,  each  direct  connected 

o 

to  Skinner  simple  engines.  The  line 
voltage  was  120-0-120.  The  electric  ele- 
vator and  motor  service  was  operated 
from  the  240  volt  circuit. 

The  use  of  the  electric  elevators  in 
this  large  office  building  caused  ex- 
tremely violent  and  rapid  fluctuations 
in  the  load,  the  fluctuations,  under  aver- 
age conditions,  being  from  20  to  250 
kw.  and  occasionally  as  high  as  400  kw. 
These  fluctuations  were  so  rapid  that 
the  voltage  regulation  was  extremely 
erratic,  as  the  engines  were  not  driven 
sufficient  time  to  compensate  for  the 
changes  in  load. 

This  plant,  besides  supplying  elec- 
tricity and'  steam  to  the  Alaska  Com- 
mercial Building,  also  sells  power  to 
neighboring  office  buildings,  for  lights, 
elevators,  etc.,  and  had  an  average 
monthly  load  in  the  neighborhood  of 
20,000  kw.  hours.  The  plant  was  op- 
erated originally  from  7  o'clock  in  the 
morning  until  11  o'clock  at  night, 
power  for  the  remaining  8  hours  of  the 
day  being  obtained  from  the  city  serv- 
ice. 

The  effects  of  the  fluctuations  in  load 
follow : 

1st — It  was  necessary  to  have  oper- 
ating, sufficient  capacity  for  the  maxi- 
mum load  at  all  times  or  otherwise  fre- 
quent interruptions  in  service  ensued. 

2d — Due  to  the  low  power  factor,  the 
efficiency  was  very  low  and  the  only  consumption  per 
kw.  hour  very  high. 

3d — The  voltage  regulation  under  these  condi- 
tions vvas  poor,  and  was  a  source  of  numerous  com- 
plaints. -  ",,1-1  -,-,', 
4th — The  "racking"  of  the  engines  caused  by  the 
violent  fluctuations  in  the  load  was  rapidly  deterior- 
ating and  the  same  would  shortly  have  made  repairs 
necessary. 

On  account  of  these  conditions,  the  engineer  of 
the  Alaska  Commercial  Building,  Mr.  John  Williams, 
decided  that  a  storage  battery  installed  would  relieve 
the  same  and  after  thoroughly  investigating  the  sub- 
ject awarded  the  contract  to  the  Gould  Storage  Bat- 
tery Company. 

The  storage  battery  installation  consists  of  116 
cells  type  0-511,  having  a  capacity  of  200  amperes  for 
one  hour  at  approximately  240  volts,  together  with  a 
"Gould"  C.  E.  M.  F.  regulating  booster,  three-unit 
set,  having  a  maximum  capacity  of  600  amperes  at 
60  volts.  The  operation  of  this  storage  battery  in- 
stallation resulted  in  the  following  improvements  in 
servics: 


.^nntliPi-     I'Arellent      1 1  lust  ini  i..n     oi     isolated     Power   Plant.         Stcirage 
Batteries  for      .Vlaska      Commercial     Building. 


1st — The  fluctuations  in  load  were  equalized  l)y 
the  battery,  the  battery  discharging  when  the  load 
demand  was  heavy  and  charging  when  the  heavy  load 
Itll  off,  thereby  maintaining  practically  a  constant  load 
on  the  generators.  This  load  is  maintained  constant 
within  5  per  cent  plus  or  minus ;  that  is  to  say,  if  the 
regulation  is  set  for  200  amperes,  the  maximum  fluctu- 
ations in  load  on  the  generators  would  be  between 
190  and  210  amperes. 

2d — Due  to  the  load  on  the  generators  teing 
maintained  constant,  it  was  found  that  the  75  kw. 
unit  would  carry  the  load  during  the  greater  part  of 
the  day,  one  of  the  larger  units  being  necessary  for 
lighting  purposes,  during  winter  only,  for  a  few  hours 
each  day. 

3d — .As  only  one  generator  was  required  to  be 
used  and  as  the  load  was  kept  practically  constant  on 
this  at  the  point  of  maximum  efficiency,  the  oil  con- 
sumption per  kw.  hour  was  very  much  reduced. 

4th — On  account  of  the  ideal  conditions  under 
which  the  generators  operated,  the  voltage  regulation 
was  absolutely  perfect  and  no  further  complaints  pos- 
sible. 

5th — The  entire  plant  is  shut  down  each  night  be- 
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tween  10  p.  m.  and  7  a.  m..  the  storage  battery  sup- 
plying the  electricity  necessary  for  the  night  run.  In 
this  way  the  cost  of  the  electric  ser\nce  from  the  city 
supply  was  entirely  eliminated. 


1? 

'J 

Power    EquipnieiiL    -Vlasku    Comniei-cial    Building. 

6th — As  the  battery  is  discharged  during  the  night 
and  has  to  be  charged  the  first  thing  in  the  morning, 
this  gives  a  heavy  load  on  the  nuichine  in  the  morning 
and  furnishes  abundance  of  e.xhaust  steam  for  heating 
at  the  time  it  is  most  needed. 

7th— After  the  heavy  load  goes  off  at  about  6 
o'clock  in  the  evening,  the  completion  of  the  charge  of 
the  battery  to  carrv  the  night  load  supplies  a  full  load 
to  the  generators  until  time  to  shut  down,  thus  main- 
taining the  high  efficiency  of  the  plant. 


Switchboard  Ecjuipment,  Alaska  Commercial  Building. 

8th — In  case  of  accident  to  the  generator  plant  the 
batterv'  will  carry  the  entire  load  for  about  three  quar- 
ters of  an  hour,  giving  ample  time  to  put  another  gener- 
ator set  or  boiler  in  service. 

9th — Operating  the  plant  b\'  one  generator  unit 
alone,  which  the  storage  batter}-  installation  made  pos- 


sible, gives  two  units  in  reserve  and  makes  shut  downs 
of  any  duration  impossible. 

lOth — By  operating  the  generators  under  practi- 
cally constant  load,  the  shock  of  the  fluctuations  is  re- 
moved and  repairs  reduced  to  a  minimum. 

11th — One  of  the  greatest  advantages  of  the  instal- 
lations is  that  due  to  the  steady  load  on  the  entire 
plant  it  is  possible  to  study  the  operating  conditions 
of  each  part  of  the  system  under  steady  full  load  con- 
ditions and  thus  work  out  the  maximum  efficiency  pos- 
sible by  tuning  up  the  whole  plant. 

12th — Due  to  the  improvements  in  efficiency  and 
economy  above  set  forth,  a  considerable  saving  in  cash 
is  effected  each  month  and  it  is  estimated  that  this  sav- 
ing will  pay  for  the  battery  installation  in  three  years' 
time. 

This  plant  has  now  been  in  operation  over  a  year 
and  has  satisfactorily  met  all  the  conditions  imposed 
u])on  it.  On  one  occasion  it  carried  the  load  of  the 
building,  flue  to  an  accident  in  the  engine  for  fifteen 
n.inutes  while  another  generator  was  put  in  service. 


MEDALS  FOR  CONDUCTORS. 

The  management  of  the  Chicago  &  Milwaukee 
Electric  Railroad,  has  decided  to  award  a  gold  medal 
each  month  to  the  most  efficient  conductor  in  their 
service.  E.  H.  Igou  has  received  the  first  medal. 
The  following  high  ideals  of  Mr.  Igou  were  un- 
doubtedly largely  responsible  for  his  attaining  the 
distinction  of  being  awarded  the  first  decision : 

"Passengers  are  patrons  of  your  employer.  Treat 
them  as  such.  Help  old  women  and  women  with  babies 
or  bundles  on  and  oflF  the  car.  Remember,  where  your 
regular  passengers  get  off  and  don't  haul  them  by.  If 
old  women  or  women  with  babies  have  no  seat,  ask 
some  man  to  give  them  a  seat.  In  rainy  days  open 
umbrellas  for  women  as  they  get  off.  It  saves  acci- 
dents. Never  give  curt  answers.  If  you're  busy,  wait 
to  answer  until  you're  through.  Be  as  polite  to  homely 
women  as  to  pretty  women.  Wait  for  passengers  who 
are  trying  to  catch  the  car.  Keep  your  car  clean  and 
your  patrons  will  help  you." 


TRAIN  DISPATCHING  BY  TELEPHONE  IN 
BRITISH   COLUMBIA. 

Of  possible  interest  to  American  manufacturers 
of  telephones  is  the  report  just  published,  quoting  the 
superintendent  of  the  Oirand  Trunk  Railway  tele- 
graphs. W.  W.  .Vshall.  of  Montreal,  as  stating  that 
his  company  is  about  to  adopt  the  telephone  in  place 
of  the  telegraph  for  train  dispatching  over  its  entire 
sj'stem,  which  is  already  extensive  in  British  Columbia 
and  is  being  rapidly  added  to  in  this  Province,  the 
main  line  to  Prince  Rupert  being  now  under  construc- 
tion. 


PHILIPPINE   FRANCHISE   AT   PUBLIC 
AUCTION. 

In  regard  to  the  disposition  of  the  gas  franchise 
for  the  city  of  Manila  recently  awarded  the  Bremen 
syndicate  and  forfeited  by  it  on  account  of  nonfulfill- 
ment of  terms  of  the  franchise,  the  Governor  General 
has  stated  that  the  franchise  will  be  put  up  at  public 
auction  if  there  are  persons  desiring  to  present  bids. 
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QUICK  CHECKS  FOR  ENGINEERING  COMPU- 
TATIONS. 

It  is  a  matter  of  considerable  importance  in  mak- 
ing computations  to  know  that  we  have  done  the  same 
correctly.  Very  often  engineers  are  called  upon  to 
make  hasty  calculations  in  a  rather  unfamiliar  field 
and  consequently  errors  creep  in  when  attempting  to 
substitute  in  various  formulas.  An  error  is  very  likply 
to  occur  in  ordinary  multiplication.  .\  very  simple 
rule  to  quickly  test  the  accuracy  is  to  sum  up  the 
digits  in  each  number,  and  ca.st  out  the  "nines"  or 
multiples  of  nine  appearing  in  each  sum.  Next  nud- 
tiply  the  remainders  and  again  cast  out  the  "nines"  or 
multiples  of  nine.  Now  if  you  sum  up  the  digits  in 
your  result  you  have  found  from  multiplying  your 
two  original  numbers  and  similarly  cast  out  nines  or 
multiples  of  nine,  your  two  remainders  should  be 
identical,  otherwise  some  mistake  lias  been  made. 

Let  us  suppose  for  instance  we  desire  to  multiply 
938  by  746.    This  oi)eration  is  ])erformed  as  follows : 


938 
746 


5628 
3752 
6566 

699,748 


(a)  20  or  2 

(b)  17  or  8  (c)  16  or  7 

(e)  12  or  3 

(f)  8 

(g)  5 

id)  43  or  7 


According  to  our  rule  set  forth  above,  we  find 
the  sum  of  the  digits  in  a  to  be  20,  or  casting  out 
nines  we  have  2.  The  sum  of  the  digits  in  b  is  17. 
or  casting  out  nines  we  ha\e  8.  Now  multiplying 
this  result  in  a  and  b  together  we  have  the  result 
shown  at  c,  which  is  16,  or  casting  out  nines  7.  .\gain 
adding  the  digits  in  d  we  have  43  and  casting  out  nines 
obtain  the  result  of  7.  .Since  this  is  the  same  as 
appears  at  c  our  multiplication  is  evidently  correct. 
Suppose  these  results  are  not  the  .same  and  we  desire 
to  check  each  individual  multiplication,  liy  perform- 
ing each  individual  casting  out  of  nines  in  e,  f  and  g 
this  result  in  turn  should  correspond  with  6  multiplied 
by  a.  4  multiplied  by  a  and  7  multiplied  by  a,  or  3,  8 
and  5  respectively.  If  the  reader  has  never  used  this 
method,  he  can  hardly  realize  how  serviceable  and 
quick  this  result  is.     By  all  means  master  it  at  once. 


HONGKONG  OIL  IMPORTS. 

Dominant  American  oil  interests  have  announced 
their  intention  of  increasing  the  world's  consumption 
of  oil  by  lowering  the  prices.  This  announcement  had 
the  efifect  of  increasing  the  sale  of  the  .\merican  pro- 
duct in  the  Far  East.  The  imports  of  oil  into  Hong- 
kong and  the  several  tributary  ports  and  territories — 
Canton,  Amoy,  Swatow,  Foochow.  Haifong,  Saigon, 
r.angkok.  and  Philippine  Islands — in  1910  were  89,- 
104,000  gallons,  against  76,351.000  gallons  in  190^. 
The  share  of  the  United  States  in  this  trade  was  5].- 
440,000  gallons  in  1910,  and  44.200,000  in  1009.  The 
imports  of  American  oil  into  Hongkong  in  1''10  were 
9,160,000  gallons. 


ELECTRICAL  OPERATION  OF  THE  WEST 
JERSEY  &  SEASHORE  RAILROAD.' 

BY    li.    F.    WOOD. 

The  proceedings  of  our  engineering  societies 
abound  in  papers  and  discussions  on  the  merits  of 
steam  and  electric  operation  of  railroads  in  which  data 
are  used,  which  to  a  large  extent  are  lacking  in  figures 
taken  from  the  actual  cost  of  operation.  .\  general 
im])ression  prevails  that  operating  officers  of  railroads 
will  not  consent  to  the  publication  of  their  ojjcrating 
costs.  This  to  some  extent  may  be  true,  but  where 
such  figures  are  correctly  understood  and  properly 
used  there  should  be  no  objection  to  their  publication. 

\\'hen  the  question  of  presenting  certain  data  per- 
taining to  the  operation  of  the  electrical  portion  of 
the  West  Jersey  &  Seashore  Railroad  before  the  Amer- 
ican  Institute  of   Electrical    Eng-ineers   was   discussed 
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with  the  management  of  the  Pennsylvania  Railroad, 
the  reply  was  made  that  not  only  would  the  informa- 
tion be  furnished  l3ut  that  it  would  be  a  pleasure  to 
have  such  information  made  public  through  the  pro- 
ceedings of  the  Institute.  The  following  data  were 
taken  direct  from  the  operating  records  with  only  such 
additions  as  would  make  them  more  readily  under- 
stood. No  effort  has  been  made  to  curtail  or  to  mod- 
ify in  any  respect  the  data  selected. 

It  is  the  i)biect  nf  this  paper  to  present  these  data 
in  as  concrete  form  as  possible  without  comparison 
with  the  operation  of  the  parallel  steam  service,  and 
no  attempt  will  be  made  to  analyze  or  compare  the 
data  with  an}-  that  ha\"e  heretofore  been  presented. 


'.\bstracted  fi-oni  a  paper  presented  at  the  Twenty-eightli 
.\nniia,l  Convention  nf  the  .\merican  Institute  of  Electrical 
I'^ngineers,   Cliieago.    Illinois.   June   2S,    1911. 
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This  paper  will  be  of  value  if  railroad  engineers 
are  encouraged  to  present  before  the  Institute  similar 
data,  and  if  some  standard  form  for  the  compilation 
of  such  data  is  agreed  upon.  Comparisons  could  then 
be  made  more  readily  and  their  value  enhanced. 

It  is  hoped  that  a  discussion  will  be  developed 
which  will  enable  operating  officers  and  engineers 
to  improve  the  efficiencj^  add  to  the  reliability  and  re- 
duce the  costs  of  operation  of  electrically  operated 
railroads. 

The  portion  of  the  line  which  is  electrically  oper- 
ated extends  from  Camden,  via  Newfield,  to  Atlantic 
City,  a  distance  of  64.6  miles ;  and  from  Newfield  to 
Millville,  a  distance  of  10  miles.  With  the  exception 
of  the  Millville  Branch,  which  is  a  single  track  railroad, 
the  line  is  double  tracked  with  a  third  track  extending 
for  a  distance  of  about  six  miles  north  from  Woodbury. 

This  portion  of  the  W.  J.  &  S.  R.  R.  was  originally 
operated  by  steam  and  was  a  single  track  line  south  of 
Newfield.  In  the  latter  part  of  the  year  1905  it  was 
decided  to  electrify.  The  work  was  undertaker,  in  De- 
cember, 1903,  and  had  progressed  tci  such  a  point  that 
in  the  early  part  of  July,  1906,  the  first  train  was  moved 
electrically.  Regular  operation  by  electric  service  was 
established  in  September  of  the  same  year. 

The  direct  current  over-running  third-rail  system 
operating  at  675  volts  was  chosen  for  this  installation. 

A  map  of  the  West  Jersey  &  Seashore  Railroad 
is  shown  in  Fig.  1,  from  which  the  electrified  portion 
can  be  readily  followed.  The  locations  of  the  power 
station  and  the  substations  are  shown,  as  well  as  the 
position  of  the  transmission  line  with  respect  to  the 
line  of  the  railroad. 

Cost  of  Construction. 

A  table  is  included  showing  the  cost  of  construc- 
tion in  connection  with  the  electrification  and  includes 
costs  made  necessary  by  electrification.  It  will  be 
noted  that  the  electrification  costs  represent  less  than 
half  of  the  total  cost  involved  in  the  change  of  motive 
power. 

Costs  are  also  presented  showing  the  unit  costs  of 
power  station  transmission  line,  substations,  etc. 

COST  OP  CONSTRUCTION. 
Po-n-er  Station.N: 

Building.    stack.s.    coal    and    ash    handling 

machinery      $354,000 

Equipment   640,900 


Total      

Transmission    line 
Substations: 

Buildings  .  .  . 


72,000 


$994,900 
241,500 


Total    

Third     rail     

Overhead    trolley    

Track    bonding    

Cars 

Car  repair  and   inspection   sheds    

Right-of-way.  additional   

Reconstructing-    track.s     

Constructing    new    tracks    

Terminal   facilities  and  changes  at  stations.  . 

Signals   and    interlocking   plants    

Changing    telegraph     and     adding     telephone 

facilities    .   .    

Fencing   right-of-way,   cattle   guards,   etc.... 
Miscellaneous     items     


Total 


491,560 

557,636 

80,500 

102.659 

1,135.900 

46,674 

592,100 

763,800 

2.071.000 
252.400 
561,900 

105,100 
88,400 
44,200 

$8,130,229 


UNIT    COST    OF    ELECTRIFICATION. 

Power   station,   cost   per  kw $     124.36 

Transmission  line,  cost  per  mile    3,485.00 

Substations,   building  and   equipment   cost   per   kw ,  ,  .  .  28.90 

Third   rail,   cost  per   mile 4,235.00 

Overhead    trolley,   cost   per   mile    4.120.00 

Track  bonding,  cost  per  mile    684.50 

Cars,    including    electrical    equipment    each    12.214.00 


Cost  of  Operation  and  Maintenance. 

The  cost  of  operation  and  maintenance  is  shown 
under  several  headings  as  follows; 

1.  Cost  of  operation  in  cents  per  car  mile. 

2.  Cost  of  operation  and   maintenance  of  West- 
ville  power  station. 

.3.     Cost  of  maintenance  of  high-tension  transmis- 
sion line. 

4.  Cost  of  operation   and   maintenance    of    sub- 
stations. 

5.  Cost  of  maintenance  of  third  rail. 

6.  Cost  of  maintenance  of  trolley. 

7.  Cost  of  maintenance  of  bonding. 

TABLE  I 

WEST  JERSEY   &  SEASHORE.  RAILROAD 

Electric  train  service 

Passenger  train  statistics 

Cost  of  operation  in  cents  per  car  mile 

Year  1909 
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January 

1.062,0510.48 

4,78  0,51 

0.93 

1.5.3  1.20 

12,53| 

10,25' 22,7^ 

279.2101  3.113 

February.  . . . 

1,07  2,42  0.38 

4,63  0.51 

0.91;1.49  1.22 

12,63 

10,99  23,62 

258.130J  3,163 

March 

1.18  1,97  0.35 

4,99  0.52  0.99;  1,65  1.18  12,83 

10,17  23,00 

279.193    3.092 

April 

1.26  2,03  0.25 

4,43  0.46  0,89  1,40  0,61 

11,32 

9,14  20,46 

317,963    3,483j 

May 

0.84  1,73  0,26 

3.98  0,44  0,88' 1,45  0,45 

10,03 

9,18:19,21 

318.006    3,482 

0.40  0,68'o.31 

3,58  0.25.0,8611.410,42 

7,91 

9,35  17.26 

339.294!  3,530] 

July 

0,33'0.44'0,12 

2,82  0,20|0,80i  1,25  0,40 

6,36 

6.95  13,31 
6,29  12,35 

478,203|  3,669j 

August 

0,280,40  0,14 

2,75  0,200,75[l, 18  0,36 

6,06 

517,223 

3,921 

September. .  . 

0.43'o.670.14 

2,75  0,25'0,83l  1.32  0,42 

6.81 

6,87  13,68 

428.571 

3,584 

0.64  0.71 10.24 

3,84  0.3l!o,92  1,53  0,62 

8.81 

10.21  19,02, 
9,.10  18,15 

307.825 

3,046 

November.  . 

0.52  0..i<l  0,29 

3,85  0,29!o,95!l,70  0,82    8,81 

291.816 

3.327 

December .... 

0  87  1,08  0,30  12,31  0  30!l,0OJ  1,72  1.30)l8.87 

15.05  33.9^ 
9.0818.75 

292.175J  3,318| 

Avg 

0,6811.10  0.25 

4,30  0,33l0,8Sll,44  0,69l  9.67 

4.107.609 

3.4571 

January. . .  . 
February,  :  . 

March 

April 

May 

June 

July 

August 

September. 
October  .  . 
November 
December . . 
Avg 


0,86 

1,03 

0,67 

0.79|l,7f 

0,33 

1,04  1,13 

0.2s 

0.62 

0,76 

0,31 

0,57 

0,78l 

0,24 

0,79 

0,67  0,24 

0,44! 

0,46  0,18 

0,29 

0„57  0,15 

0,37 

0.54|0,21 

0,73 

M9[o,28; 

1,40 

2,45 

0.47 

0.63 

1,94 

0,21 

0.66 

1,01 

0,27 

4,59! 
5,38| 
3,87 
4.57 
2.78 
2,80 
2.47 
2,48, 
271 
3,05 
3,71 
3.93 
3,33 


0,46 
0,50 
0,48 
0,49 
0,48 
0,45 
0.34 


0.96 
0,97 
0,88 
0,97 
0,89 
0,97 
0,89 


1,6412-24 


0,33  0,85| 
0,390„85 
0.470.91 
0,5l(o,96^ 
0,5110,93' 
0.43'0,91 


l,48|l,07 
1,51,0,89 
1,62  0,70 
1-41  0,44 
1,62  0,58 
1.39  0,36 
1.38  0,37 
l,i2  0,42 
1,69  0,521  8, 
l,71;0,54ai, 
l,7l'0,74{l0. 
1„52  0,67    8, 


,451  7,22119,67 
,30  12,44  24,74 
,08  12,91  22,99 
,04'll,55  21,59 
,59|  9.92  17,51 
,1210,13  18,25 
,53  6.66113,19 
,42'  5,62|l2,04 
or  7,34  14,25 
21,18 
22,33 
22,73 


,84  12,34 
,7410,58 
60  12.13 
8OI1  9,39!  18, 19 


292,523 
262.488 
333.252 
302.463 
351.994 
375.023 
565.787 
594,852 
487.543 
339.789 
311.882 
334.936 
4,552,532 


3,169 
3,137 
3,445 
3,344 
3.651 
3,406 
3,641 
3,811 
3,771 
3,564 
3,379| 
3,494 
3,5I8l 


Table  I  shows  the  cost  of  operation  for  the  years 
1909  and  1910,  in  cents  per  car  mile,  and  subdivides 
the  cost  of  operation  into  the  general  headings,  repairs, 
electric  equipment  of  cars ;  repairs,  passenger  cars ; 
other  maintenance  of  equipment  costs ;  electric  power 
at  car  shops ;  yard  service,  shifting  cost ;  motormen ; 
trainmen  ;  train  supplies  and  expenses  ;  total  of  above  : 
other  expenses;  total  expenses.  The  table  also  shows 
the  total  car  miles  per  month  and  the  average  cars 
per  train.  The  headings  of  this  statement  are  probably 
sufficiently  explanatory,  other  than  ''other  expenses," 
which  includes  cost  of  maintenance  of  way  and  struc- 
tures, despatching  trains,  telephone  and  telegraph, 
crossing  gatemen,  together  with  traffic  expenses  and 
general  expenses. 

Table  II  shows  the  cost  of  operation  and  main- 
tenance of  the  Westville  power  station  for  the  year 
1910.  This  statement  is  subdivided  under  the  general 
headings  of  operation  and  maintenance  and  under  the 
further  sub-headings  of  material  and  labor.  The  state- 
ment shows  the  total  monthly  cost  as  well  as  the  cost 
in  cents  per  kw.-hr.  for  each  item. 

The  total  net  output  frorn  the  station  is  also  shown 
as  well  as  the  pounds  of  coal  per  kw.-hr.  and  the  cost 
of  coal  per  ton  of  2000  lb. 
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An  improvement  will  be  noted  in  the  reduction  of 
cost  of  power,  as  well  as  a  reduction  in  coal  consump- 
tion per  kilowatt  hour.  The  most  marked  improve- 
ment, however,  will  be  noted  in  efficiency  of  transmis- 
sion and  conversion,  which  is  accounted  for  by  the 
fact  that  the  operation  of  the  substations  is  followed 
up  with  care  so  as  to  minimize  the  idle  operation  of 
rotaries. 


OIL  ENGINES   FOR   SHIPS. 

Of  much  interest  to  the  West  in  general,  and 
California  in  particular,  is  the  rapid  growth  in  the 
use  of  oil  for  ocean-going  vessels.  The  prediction  is 
made  that  this  year  will  show  a  verv-  great  advance 
in  the  use  of  oil  engines  as  the  motive  power  for  ocean- 
going vessels.  A  recent  wTJter  on  this  subject  has 
stated  that  it  is  not  improbable  that  within  the  next 
two  or  three  years  ships  without  funnels  or  boilers 
will  be  making  regular  passages  across  the  Atlantic. 

The  continent,  however,  and  not  Great  Britain. 
has  taken  the  initiative  thus  far  in  this  important  mat- 
ter. Only  one  vessel  of  size  to  be  equipped  with  oil 
engines  is  at  present  being  built  for  registration  un- 
der the  British  flag,  although  it  is  stated  that  a  Lon- 
don firm  of  shipowners  i?  ->- -  to  place  an  order 
for  a  vessel  of  about  6000  t      - 

Two  vessels  to  be  fitted  with  oil  engines  are 
being  built  for  the  Danish  East  Asiatic  Co.,  while  a 
9000  ton  motor  boat  is  nearing  completion  for  the 
Hamburg-.American  Line,  and  two  oil  liners  are  under 
contract  for  the  Brazil  ser\-ice  of  the  Hamburg-South 
-Ameican  Co.  A  five-masted  bark  of  3272  tons  burden 
is  building  at  Bordeaux,  which  will  be  provided  with 
internal-combustion  engine?. 

The  desirability-  r  -     '  ment  of  such  en- 

gines for  the  propulsic:.  ;  .„r^,  .  essels  was  the  sub- 
ject of  discussion  not  long  ago  at  a  meeting  of  the 
British  Institution  of  Xaval  Architects  in  London. 
One  speaker  said  that  he  knew  of  2."0  shi'.is  which 
were  fitted  or  to  be  fitted  with  Diesel  plant?.  The 
— '='  ■'-■"- rtant  field  as  yet  had  been  that  of  sub- 
1-  ■  -  n  which  France  took  the  lead  seven  or  eight 
years  ago.  To-day  the  engrine  was  almost  universally 
adopted  for  that  kind  of  ship  by  the  admiralties  of  all 
countries  except  Eneland  and  the  L^nited  States.   The 

number  of  such  s"' vas  about  150.  and 

their  horsepower  vini  r  ;  .  :  _:•  5000.  In  the  last 
two  years  the  radius  of  action  and  the  power  of  those 
boats  had  so  increare-l  that  the  vesr.el?  were  no  longer 
merely  defensive  boats  attached  to  harbors  and  coasts. 
but  had  become  extremely  dangerous  for  offensive 
purposes  on  the  high  seas.  .\  number  of  gunboats 
and  very  small  cruisers,  especially  for  Russia,  had 
been  fitted  with  the  engines.  The  second  important 
field  was  that  of  the  tank  boats  for  the  transport  of  oil 
in  Russia.  Among  \-arious  other  types  of  boats  in 
which  the  engine  was  used  was  a  special  vessel  for 
an  expedition  to  the  North  Pole. 


A  department  of  electricity  i=  for  iNfanila. 

the  new  department  to  have  cha^^e  - :'  ihe  electric 
lighting  of  the  city,  police  and  fire  alarm  systems. 
electrical    installation    and    repair    w.  '    meter 

testing. 


WESTERN  RED  CEDAR.' 

EY  WM.  L.  HALL  .4X1)  HU  M.\XWELL- 

Dr>'  Western  red  cedar  has  a  weight  of  23.7  pounds 
per  cubic  foot,  a  specific  gravity  of  0.38,  an  ash  of  0.17 
per  cent  of  dr\'  weight  of  wood,  a  fuel  value  of  51  per 
cent  of  white  oak,  a  breaking  strength  of  10,500 
pounds    per   square   inch. 

In  character  and  qualities  it  is  light,  soft,  not 
strong,  brittle:  grain  coarse,  even,  and  straight,  com- 
pact :  annual  rings  rather  wide  and  even ;  summer- 
wood  about  half  the  width  of  the  ring,  dark  colored, 
hard  distinct,  medullar^' rays  numerous,  obscure;  color 
dull  brown,  tinged  with  red,  the  thin  sapwood  nearly 
white ;  easily  worked ;  durable  in  positions  exposed  to 
decay. 

Its  growth  varies  in  height  from  100  to  150  feet, 
exceptional  trees  200 ;  diameter  3  to  8,  extreme  16  feet. 

The  western  red  cedar  grows  in  sufficient  abun- 
dance over  -  of  300.000  square  miles  to  make  it 
attractive  i:  -.:: rmen.  This  region  embraces  por- 
tions of  northern  California.  Oregon,  Washington. 
Idaho.  British  Columbia,  and  Alaska.  The  principal 
cut  has  been  reported  from  Washington,  and  that 
State  may  be  considered  as  the  center  of  supply.  The 
best  ti:r^  -  '"les  from  regions  of  abundant  rainfall 
and  mi!  '  i  climate.  Near  the  species'  southern 
limit  in  California  it  clings  to  the  fog  belts.  Its  ex- 
tensive range  and  the  fact  that  it  does  not  usually 
occur  in  pure  stands  of  large  extent  make  estimates 
of  the  total  available  supply  difficult.  It  is  certain 
that  cutting  in  late  years  has  been  more  rapid  than 
growth,  but  it  is  not  known  how  long,  at  the  present 
rate  of  cutting,  the  timber  will  last.  It  is  not  be- 
lieved, however,  that  the  end  will  arrive  in  the  near 
future,  although  the  drain  upon  the  forests  is  ven,- 
hea^y,  and  has  been  for  years. 

Nature  made  ample  provision  for  the  spread  of 
the  species.  The  light  seeds  are  fairly  abundant,  and 
ha%nng  two  wings,  they  are  great  travelers  and  search 
out  favorable  situations  for  germination  and  grow^:h. 
Forest  fires  are  the  tree's  worst  enemy.  The  bark  is 
thin,  and  a  brisk  blaze,  though  of  only  short  duration, 
is  usuallv  sufficient  to  kill  mature  timber,  while  small 
growth  seldom  escapes.  After  the  fire  has  passed,  if  it 
has  burned  the  humus  in  the  soil  sufficiently  to  lessen 
its  capacity  to  retain  moisture,  the  seeds  of  this  tree 
do  not  readily  germinate.  For  that  reason  the  tree 
seldom  follows  fires,  a?  lodgepole  pine  does  in  the 
West  and  pape-  -  the  East.    Lender  normal  con- 

ditions western  : .  .  ,  -'^r  is  not  exacting  in  its  require- 
ments. It  grows  in  dense  shade,  and  lumbermen  cut 
much  excellent  timber  in  deep  forests:  but  shade  is 
not  essential,  and  good  lum.ber  comes  from  tracts  v,-here 
other  growth  is  thin  and  light  is  abundant. 

It  is  not  so  essentia]  in  the  case  of  western  red 
cedar  as  with  some  other  timbers  that  the  trees  be 
cut  when  they  reach  merchantable  size.  They  will 
stand  a  long  time  after  that  before  deteriorating. 
Trunks  in  good  condition  at  the  age  of  600  or  800 
vears  have  been  reported,  but  the  majority  of  fully 
matured  trees  are  not  so  old.  Claim.s  of  ages  1.500 
vears  or  more  have  been   made,  but  have  not   been 


» .A.bstracte<3    from   Forest    Service   Bulletin    95.    U.    S.    Dept- 
o?  Agrienlture. 
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fully  sulistantiatcd.  It  is  well  known,  however,  that 
trunks  that  fell  in  damp  woods  centuries  ago  have 
lain  beneath  moss  and  soil  until  the  present  day  in  a 
sound  condition.  Timber  of  this  kind  figures  to  a 
limited  extent  in  the  lumber  supply.  Logs  dug  from 
swamps,  or  exposed  to  view  when  the  moss  and  humus 
have  been  burned  off,  are  sometimes  manufactured 
into  shingles  or  lumber.  Cases  are  vouched  for  in 
which  the  ages  of  trees  growing  upon  buried  logs 
show  that  the  prostrate  trunks  fell  five  or  six  centuries 
ago.  and  even  more,  and  though  they  have  lain  so 
great  a  period  they  are  found  fit  for  merchantable 
lumber. 

The  Indians  made  much  use  of  western  red  cedar 
before  white  men  became  acquainted  with  the  region 
in  which  it  grew.  From  it  they  obtained  food,  cloth- 
ing, shelter,  means  of  transportation,  and  apparatus  for 
fishing  and  the  chase.  From  the  tree  trunks  the  sav- 
ages made  canoes  of  all  sizes,  from  the  small  trough 
that  carried  two  men  to  the  enormous  dugouts  that 
transported  50  or  more  upon  long  expeditions  in  war 
and  peace.  Before  the  Indians  obtained  metal  tools 
from  white  traders  they  hollowed  their  canoes  with 
fire  and  with  their  primitive  stone  and  bone  imple- 
ments. Some  of  their  dugouts  are  of  enormous  size. 
hewed  from  single  trunks,  and  with  lines  so  perfect 
that  civilized  men  can  scarcely  suggest  improvement.' 
The  making  of  a  canoe  of  moderate  size,  by  the  crude 
means  at  the  Indians'  command  in  the  early  days,  re- 
quired several  months  of  hard  labor  with  Hint  adzes 
that  chipped  away  pieces  of  wood  not  much  larger 
than  grains  of  sawdust, 

When  Lewis  and  Clark  crossed  the  Rocky  Moun- 
tains and  reached  the  tributary  waters  of  the  Columbia 
River  in  the  summer  of  180.^,  they  saw  for  the  first  time 
the  canoes  of  the  Indians  made  of  this  wood.  Some 
months  later  when  the  explorers  found  it  necessary 
to  abandon  their  pack  animals  and  trust  to  the  rivers 
to  carry  them  to  the  Pacific,  they  made  their  canoes 
of  cedar,  and  the  small  fleet  successfully  descended 
the  Columbia  and  carried  the  explorers  to  the  ocean. 
.So  common  was  the  use  of  this  wood  for  dugouts 
that  with  many  persons  its  only  name  was  canoe  cedar. 

The  Indians  nearly  always  made  their  totem  poles 
of  this  wood,  because  it  is  soft  and  thev  could  work 
it  easily  with  their  rude  tools.  It  was  valued  likewise 
because  it  resisted  decay  a  long  time,  and  when  the 
grotesquely  carved  pole  had  once  been  set  up  in  the 
village  or  at  the  cemetery,  it  could  be  reasonablv  ex- 
pected to  stand  at  least  during  the  lives  of  those  who 
made  it  and  set  it  up.  Some  of  these  gigantic  trunks 
hewed  in  forms  of  men  and  beasts,  often  with  consid- 
erable skill,  are  the  largest  pieces  of  single  wood  carv- 

'  It  is  claimed  tliat  canoes  made  hy  tlie  Alaska  and  British 
Columbia  Indians  were  earlv  taken  hy  fin*  traders  to  Boston 
and  New  York,  where  they  became  the  patterns  by  which  the 
celelirated  clipper  ships  were  built.  One  of  the  canoes,  now 
in  the  National  Museum  in  Washington,  is  5S  feet  long.  S  feet 
beam.  7  feet  3  inches  deep  at  bow.  5  feet  3  inches  at  stern, 
and  3  feet  7  inches  in  the  middle.  It  was  made  on  Vancouverlsland 
with  Indian  tools,  and  is  capable  of  carrying  100  persons  with 
their  camp  outfits.  The  canoe  is  1!)  feet  longer  than  the  Sparrow 
Hawk,  which  brought  settlers  from  England  to  America  in 
t<t2fi.  It  is  said  that  even  lai'ger  canoes  have  been  he'wed  from 
single  trunks  of  westeim  red  cedar.  A  flare  is  given  the  large 
canoes  after  the  hewing  is  done,  and  the  width  of  the  beam  is  in- 
creased 8  to  12  inches.  The  canoe  is  filled  with  water  which 
is  brought  to  a  boil  by  dropping  in  hot  stores.  When  the  wood 
is  softened  by  the  heat,  the  flare  is  given  by  inserting  braces. 


ing  in  the  world,  greatly  exceeding  in  size  the  larg- 
est columns  and  doors  of  European  cathedrals. 

The  Indians  of  the  region  where  western  red  cedar 
abounded  generally  chose  it  for  such  rude  carpentry 
as  they  were  capable  of  doing.  Their  choice  was  due 
to  the  softness  of  the  wood,  which  meant  a  great  deal 
to  men  who  hewed  and  shaped  their  beams  and  doors 
with  no  better  tools  than  fire,  flint,  bone,  and  shell. 
They  made  fully  as  much  use  of  the  bark  as  of  the 
wood,  ^^'itll  it  they  roofed,  ceiled,  floored,  and  papered 
their  huts.  They  wove  long  strips  of  bark — some- 
times 30  feet  in  length — into  mats,  which  they  used 
for  beds,  tables,  blankets,  and  on  ceremonial  occa- 
sions. They  made  clothing  of  the  same  material. 
They  twisted  the  bark  into  ropes  for  dog  harness,  lad- 
ders, fishlines,  and  snares  for  wild  animals  and  nets 
for  catching  fish.  The  list  of  uses  for  the  bark  did 
not  end  there,  for  they  were  able  to  make  food  of  it. 
They  beat  the  bark  to  a  pulp,  baked  it  in  cakes,  and 
after  completely  saturating  it  with  salmon  oil  they 
pronounced  it  a  palatable  and  nutritious  article  of  diet. 
It  is  believed,  however,  that  the  food  value  of  the  cakes 
was  derived  more  from  the  fish  oil  than  from  the  bark. 

The  first  white  settlers  in  the  region  adopted  many 
uses  of  this  wood  from  the  Indian,  but  the  chief  was 
for  canoes.  What  the  yellow  poplar  was  as  a  canoe 
wood  to  the  early  settlers  in  the  East  the  western  red 
cedar  was  to  the  frontiersman  and  trader  in  the  Pacific 
region  from  .'Maska  southward. 

Its  value  for  shingles  was  early  discovered,  and 
as  soon  as  the  cabin  took  the  place  of  the  woods  camp 
ihe  shingle  roof  put  in  an  appearance.  The  doors  and 
\vindo\v  frames,  as  well  as  joists  and  rafters,  were  fre- 
(|ueiitly  of  the  same  material.  The  wood's  softness 
had  temjited  the  Indians  to  use  it.  and  the  same  jirop- 
erty  appealed  to  the  white  men  wdio  succeeded  the 
Indian  as  the  possessor  of  the  country.  It  was  one  of 
the  first  woods  cut  for  fences,  and  for  many  yea>"s  it 
was  commonly  so  used  wherever  it  was  within  reach. 
It  was  employed  for  rails  and  for  posts,  and  its  long 
resistance  to  decay  is  shown  by  the  fact  that  some  of 
the  fences  built  nearly  half  a  century  ago  were  doing 
service  until   very  recently. 

In  the  days  when  cooperage  was  handwork  on  the 
Pacific  Coast,  and  tubs  and  pails  were  made  in  each 
neighborhood,  the  cedar  was  one  of  the  choice  woods, 
because  convenient,  easy  to  work,  handsome  in  ap- 
pearance, and  serviceable  for  many  years. 

Western  red  cedar  is  the  greatest  shingle  wood  in 
the  United  States  at  this  time,  and  has  held  that  place 
for  some  years,  with  no  likelihood  of  giving  it  up  in 
the  near  future.  The  average  output  from  this  wood 
alone,  and  chiefly  in  the  State  of  Washington,  is  not 
far  short  of  20,000,000  shingles  for  every  day  in  the 
year.  In  1908  it  furnished  63  per  cent  of  the  total 
shingle  cut  of  the  L^nited  States.  Redwood  shingles. 
made  only  in  California,  appear  with  it  in  the  eastern 
markets,  but  they  form  only  one-eighth  of  the  cedar 
output. 

This  cedar  is  extensively  cut  for  poles  in  Wash- 
ington and  Idaho,  and  large  size  poles  of  this  wood 
are  now  shipped  to  nearlv  all  parts  of  the  United 
States  under  the  name  of  Idaho  cedar.  The  very  long 
poles  seen  in  city  streets  are  generally  of  this  wood. 
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because  other  woods  do  not  ati'ord  the  necessary 
length.  Poles  cnt  from  this  species  taper  regularly, 
and  ])resent  an  altracli\e  appearance  when  set  in  line. 
Their  ability  tii  resist  decay  likewise  adds  to  their 
value  along  streets  and  suburban  roads  where  frequent 
resetting  through  cement  and  asphalt  is  expensive. 
Country  telephone  poles  are  from  20  to  30  feet  long, 
railway  telegraph  poles  from  25  to  40  feet,  and  those 
in  cities  from  40  to  75  feet. 

The  wood  is  used  for  car  siding  and  roofing,  posi- 
tions where  great  strength  is  not  required. 

.More  is  now  used  in  boat  building  than  in  the 
days  of  the  Indian  canoes  on  western  waters,  but  it 
serves  in  a  different  way.  It  is  now  a  higlily  finished 
product,  and  is  worked  by  skiff  makers  and  yacht 
carpenters.  It  provides  handsome  trim,  lining,  railing 
and  roofs. 

It  finds  more  and  more  demand  as  interior  finish  for 
hduses,  stores,  and  offices.  Pattern  makers  use  it,  and 
it  is  seen  in  window  and  door  frames,  and  in  sash  and 
doors,  in  molding,  chair  boards,  stairways,  panels,  and 
porch  work.  It  fulfills  the  requirements  of  outside 
finish  as  well  as  inside,  and  is  being  cut  into  bevel- 
edge  siding  in  large  quantities  in  many  western  mills. 
Cabinetmakers  use  it  for  many  purposes— the  backs 
and  sides  of  drawers,  shelves,  boxes,  and  partitions.  It 
is  worked  into  frames  and  sash  for  hothouses,  as  well 
as  sash  for  ordinary  windows. 

Its  use  in  cooperage  has  come  down  to  the  pres- 
ent time,  and  where  it  was  formerly  shaped  by  hand 
it  is  now  manufactured  by  machinery  into  buckets, 
pails,  tubs,  tanks,  and  the  whole  line  of  similar  articles. 


PUBLIC-ROAD    BUILDING    IN    CANADIAN 
ROCKIES. 

BY  FRANK  C.   DEN  I  SON. 

The  public-road  system  of  the  Canadian  Rockies 
is  similar  to  that  under  which  the  roads  of  the  Prov- 
ince of  Uritish  Columbia  are  administered  and  is 
under  the  direction  of  the  minister  of  public  works 
in    the   provincial   government. 

Up  to  two  years  ago  there  was  no  systematic  road 
building  with  a  completed  system  of  roads  for  the 
district  as  an  ultimate  object.  Roads  were  built  where 
temporary  demands  called  for  them,  and  thus  some 
of  the  moneys  appropriated  for  such  purposes  were 
not  used  to  the  best  advantage.  Two  years  ago  the 
government  at  Victoria  determined  upon  a  more  sys- 
tematic plan,  and  in  1910  $65,000  was  set  aside  fur 
road  construction  in  the  Fernie  Riding,  which  was 
found  inadequate  and  the  account  was  slightlv  over- 
drawn in  order  to  complete  the  work  laid  out  for  that 
year.  For  the  current  year  there  has  been  set  aside  $85.- 
000.  A  portion  of  this  money  is  used  to  improve  the  ex- 
isting roads,  but  the  larger  part  is  for  building  a  73- 
mile  east  and  west  trunk  road  from  the  western  boun- 
dary of  the  riding  at  Wardner,  on  the  Kootenay  River, 
to  the  Alberta  provincial  boundary  line  at  the  sumn;i' 
of  the  Rocky  Mountains,  in  the"  Crows  Nest  Pass, 
where  it  connects  with  the  public-road  system  of 
Alberta.  A  north  and  south  road,  starting  at  the  int-.-- 
national  boundary,  at  Gateway,  on  the  east  bank  of 
the  Kootenay  River,  and  running  northerly  to  an  in- 
tersection with  the  east  and  wes't  trunk  line  near  the 
Kootenay  River  at  Wardner.  is  also  being  improved 


and  extended.  This  north  and  south  road  intersects 
with  a  good  road  already  in  use,  which  extends  up  the 
valley  of  the  Kootenay  River  and  down  the  Colum- 
bia River  to  Golden,  on  the  mam  hne  of  the  Canadian 
Pacific  Railway,  where  that  road  crosses  the  Columbia 
River. 

In  addition  to  the  amounts  mentioned,  $15,000  has 
been  appropriated  to  extend  a  wagon  road  from  Cor- 
bin,  the  terminus  of  the  Eastern  British  Columbia 
Radway,  near  the  summit  of  the  main  range  of  the 
Rocky  Alountains,  in  a  southerly  direction  to  the  in- 
ternational boundary,  on  the  I-lathead  River,  where 
a  highway  from  Beaton,  Alont.,  touches  the  boundary 
line. 

All  bridge  work  in  the  district  is  done  with  appro- 
priations made  independently  of  sums  voted  for  road 
work,  and  a  considerable  sum  has  been  spent  upon 
this  class  of  public  improvement.  The  latest  and 
most  expensive  bridge  that  has  been  constructed  in 
the  Fernie  Riding  is  that  crossing  the  Elk  River  near 
where  it  discharges  into  the  Kootenay,  about  30  miles 
south  of  P'ernie;  it  has  spans  144  feet  in  length. 

The  trunk  line  of  road  being  constructed  through 
the  district  from  east  to  west  is  being  kept  within  an 
8  per  cent  grade,  and  even  this  is  to  be  reduced  to  a 
standard  5  per  cent  as  the  work  is  completed.  This 
trunk  line  is  but  one  link  in  a  through  road  which  is 
being  constructed  from  the  coast  in  the  west  to  the 
Alberta  line  in  the  east.  Another  trunk  line  is  pro- 
jected from  some  point  on  the  Canadian  Pacific  Rail- 
way, east  of  the  Rocky  Mountains,  to  some  point  on 
the  road  already  built  up  the  Kootenay  and  down  the 
Columbia  Rivers,  which  is  designed  to  form  a  loop  line 
through  the  mountains,  which  will  be  of  sufficiently 
easy  grade  for  automobile  travel. 

AH  the  roads  mentioned  herein  are  intended  to  be 
so  constructed  when  completed  as  to  permit  of  auto- 
mobile travel  and  to  become  a  part  of  a  provincial 
road  system.  The  roads  in  the  western  part  of  this 
district,  which  has  been  longer  settled,  are  cared  for 
and  controlled  by  the  same  system. 

ILLUMINATION  OF  TRIPOLL 

-According  to  ctinsular  reports,  Trijioli  is  a  citv  of 
about  40,000.'" 

Petroleum  lamps  are  used  by  everybody  and  quite 
recently  the  American  lamp  has  entered  the  market 
and  promises  to  outbid  all  competitors.-  Petroleum  to 
the  value  of  $25,000  is  sold  annually,  it  being  the  Amer- 
ican product  wholly.  There  is  little  demand  for  gaso- 
line, which  is  used  only  for  motor  purposes.  It  sells 
at  15  francs  per  case  of  36  liters  (30  cents  per  gallon). 

L'ntil  last  May  the  street  lighting  had  been  very 
unsatisfactory,  as  ordinary  kerosene  lamps  were  used, 
hut  recently  a  German  agent  doing  Inisiness  in  Tri])(ili 
l)ersua(led  the  city  authorities  to  install  about  25  street 
lamps  in  the  principal  streets  and  squares.  This  sys- 
tem is  called  .\utolux.  and  is  manufactured  bv  the 
Aktiel)olaget  Lux  of  .Stockholm,  Sweden.  The  cost 
of  each  lamp  c.  i.  f.  Hamburg  is  $35.46  and  $3^.11  for 
a  1.000  and  500  candlepower  light,  respectively. 

Trijjoli  was  treated  to  a  rare  sight  the  second 
week  of  June  by  tlie  illumination  of  the  Italian  flour 
umII.  An  English  electric  plant  has  Ijeen  installed 
in  this  up-to-date  establishment. 
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.\  great  deal  is  being  written  in  the  technical  press 
f  tlie  countr)'  of  late  about  depreciation.     We  want 
to  say  a  little  about  appreciatiijn. 

Nearly  twenty -five  years  ago  this 
Journal  first  breathed  the  breath  of 
life  under  the  name  of  Pacific  Lum- 
berman, Contractor  and  Electrician.  No  bed  of  roses 
was  ever  strewn  for  it  in  these  years  of  struggle  for 
existence.  Its  rugged  hard-earned  battle  has  won  for 
it  a  place  in  the  heart  of  the  West  peculiarly  its  own. 
Having  passed  through  all  the  trials  and  troubles  inci- 
dent to  infancy  and  early  manhood,  the  crisis  of  its 
life  came  in  its  nineteenth  year  as  a  result  of  the  great 
San  l-'rancisco  disaster.  Everything  belonging  to  the 
Journal  was  burned  and  almost  completely  destroyed 
b_v  the  great  fire.  The  inventory  of  assets  taken  a  few 
days  after  the  calamity  of  IWO,  showed  but  little  aside 
from  a  good  name  earned  by  nineteen  years  of  hard 
work.  It  was  typical  of  that  spirit  of  the  West,  of 
vvhich  all  true  westerners  are  justly  proud,  tha_t  imme- 
diately after  tin-  fire,  its  supporters  decided  that  the 
Journal  should  not  die.  Ear  from  it,  the  engineers 
of  the  west  flocked  to  its  support  and  not  only  was  it 
decided  to  continue  its  existence  but  to  quadruple  its 
publication.  During  the  immediate  weeks  following 
the  fire,  consequently,  the  Journal  appeared  as  a  weekly 
instead  of  a  monthly  and  has  so  appeared  since  that 
time.  In  those  dark  days  following  the  great  disaster, 
never  in  its  history  did  the  Journal  feel  so  deeply  its 
hold  upon  its  supporters.  The  silent,  but  meaning 
glances  of  approval  over  its  brave  struggle  shown 
on  all  sides  are  never  to  be  forgotten. 

The  Journal  has  steadily  grown.     Its  influence  has 
extended   from   a   mere   local   field   until   now   we   feel 
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ceiving  from  the  Rockies  to  the  Pacific.  But  it  is  not 
enough  that  our  columns,  through  its  thousands  of 
readers,  reach  the  buyers  of  90  per  cent  of  the  power 
apparatus  and  supplies  sold  in  the  West.  We  want  to 
feel  that  its  influence  as  a  technical  educator  is  each 
day  extending  mure  widely  in  area  and  more  deeply 
into  the  hearts  of  its  readers.  We  appreciate  the 
.vhole-hearted  and  almost  unanimous  support  we  have 
received  from  the  managers  of  the  big  power  plant's 
and  engineering  concerns  in  the  West.  We  want  to 
show  our  appreciation  by  now  extending  our  influence 
to  reach  more  of  their  subordinates.  We  want  to  add 
our  mite  toward  raising  the  plane  of  efficiency  of  the 
r.nderman.  The  Journal  at  an  early  date  is  contem- 
plating running  a  series  of  technical  articles  by  men 
actively  engaged  in  teaching  in  our  great  Western  uni- 
versities, covering  such  subjects  as  will  be  best  adapted 
to  the  needs  of  Western  engineers  in  embryo.  If  these 
articles  call  forth  a  good  hea'thy  discussion,  a  nv-c 
earnest  desire  among  yout:g  engineers  to  seek  the  truth 
in  their  chosen  profession,  we  shall  feel  that  our  pur- 
pose has  been  accomplished. 
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Technical  writing,  like  Portia's  quality  of  mercy, 
■"is  not  strained  ;  it  blesseth  him  that  gives  and  him  that 

takes." 
Technical  The  ethics  of  an  engineer  is  such 

Writing  that  he  cannot  consistently  adver- 

tise himself  by  the  usual  display  ad- 
vertisement used  in  the  trades,  nor  can  he  solicit  busi- 
ness in  the  usual  methods  employed  in  commerce.  His 
name,  his  reputation,  what  he  has  formerly  accom- 
plished, must  be  the  sole  factors  to  secure  his  aggran- 
dizement. No  truer  saying  was  ever  laid  down  than 
ihe  biblical  quotation,  "By  their  fruits  shall  ye  judge 
them."  The  only  legitimate  way  then,  by  which  an 
engineer  with  proper  deference  to  the  ethics  of  his 
profession  can  advertise  himself,  is  to  see  to  it  that 
(lis  structures  and  methods  become  known  to  his  fel- 
lows. In  this  sense  technical  writing  blesses  him  t'lat 
gives.  Go  to  any  engineer  of  reputation  and  he  will 
tell  you  of  his  first  start  in  the  engineering  world,  fie 
will  tell  you  how  he  struggled  year  after  year,  painstak- 
ingly and  often  heartily  discouraged  till  finally  through 
some  publication,  lii>  wurks  became  kneiwn  and  his 
ability  appreciated. 

On  the  other  hand  every  engineer  is  a  debtor 
to  his  profession.  Thousands  of  young  engineers  are 
growing  up  around  us  who  will  soon  have  to  bear  the 
burdens  of  the  engineering  world.  The  experience  of 
the  older  brother  is  of  untold  service  in  giving  the 
younger  brother  a  lift  in  life.  In  this  latter  sense  tech- 
nical writing  blesses  him  that  takes. 

Too  often  when  requested  to  write  for  publica- 
lion,  the  young  engineer,  especially,  gives  a  negative 
answer  due  to  his  belief  that  he  lacks  facility  in  written 
expression.  To  him  the  Journal  wishes  to  make  one 
suggestion.  Go  into  a  quiet  room  for  a  few  minutes, 
close  your  eyes,  think  of  the  engineering  subject  in 
which  you  are  intensely  interested,  pick  up  your  pen- 
cil, write  as  you  think  and  read  the  result  later.  You 
will  be  interestingly  surprised.  You  will  see  ideas,  de- 
\  elopments,  constructive  imagir.aion  which  have  been 
carried  in  your  mind  for  years,  but  heretofore  thought 
by  you  incapable  of  expression. 

The  Journal  appeals  to  Western  engineers  to  sub- 
mit their  contributions  to  it  for  publication.  The  loyal 
and  earnest  support  given  it  in  the  past  has  been  the 
greatest  factor  in  its  present  material  growth.  Ex- 
pansion and  high  standard  of  quality  are  our  early 
ambition.  Hand  in  hand  our  Western  development 
must  take  place.  The  engineer  conceives  new  ideas. 
These  ideas  are  transformed  either  into  more  efficient 
engineering  structure  or  more  economic  methods  of 
handling  the  great  enterprises  of  tlie  West.  Our  engi- 
neers then  put  into  writing  what  has  been  accom- 
plished and  our  younger  men  struggling  along  the 
road  to  learning,  which  philosophers  of  old  have  re- 
minded us  "is  not  a  royal  highway,"  are  enabled  to 
grasp  new  ideas  and  accomplish  still  more  ideal  re- 
sults. The  Journal  feels  that  to  be  this  medium  of 
transfer  of  ideas  is  to  accomplish  its  highest  aim  and 
it  yearns  through  their  closer  co-operation  to  be  of 
still  great  efficiency  to  its  Western  brothers. 


In  the  design  of  an  isolated  plant  "team  work" 
ft  itb  several  parts  is  the  detail  which  should  most 
of  all  be  carefully  considered.  Each 
Central  Station  piece  of  apparatus  most  suitable  for 
vs.  Isolated  Plant  the  conditions  of  service  under 
which  it  is  to  operate  must  be  most 
carefully  designed,  and  all  parts  of  the  installation  must 
be  so  proportioned  as  to  produce  maximum  good  re- 
sults and  efficiency.  Good  design  of  the  isolated  plant 
v.'ill  take  into  account  the  slightest  thing  that  would 
tend  to  modify  these  conditions.  The  storage  battery, 
ilie  subdivision  of  equipment,  the  estimate  of  the  pro- 
posed load,  the  limitations  of  space;  the  limitations 
.li  equipment  to  standard  makes,  the  nearness  to  pub- 
lic service  supply,  and  a  hundred  other  details  must 
inme  in  for  careful  review. 

The  central  station  supply,  on  the  other  hand, 
usually  presents  two  arguments,  which  at  times  prove 
offecti\  e  in  crushing  the  life  of  the  isolated  plant.  The 
line  is  cheaper  power  costs,  and  the  other  is  continuity 
nf  service.  If  the  two  arguments  can  be  thoroughly 
shown  to  apply  in  any  particular  case,  beyond  the  ques- 
lioii  of  a  doubt,  the  isolated  plant  loses  its  only  excuse 
for  existence.  Very  seldom,  however,  can  this  be 
shown  ;  consequently  the  battle  ground  of  conditions 
varying  between  costs  and  continuity  of  supply  is 
usually  the  scene  of  a  very  bitter  conflict. 

Elsewhere  in  these  columns  will  be  found  typical 
descriptions  of  the  isolated  plant  in  operation  and 
results  accomplished  when  properly  designed.  Also 
will  be  found  noted  illustrations  ot  recent  cases  in 
which  the  central  station  service  has  been  adjudged 
so  superior  that  it  has  been  deemed  best  to  abandon 
the  isolated  installation.  In  any  particular  case  the 
factors  that  lead  to  the  final  judgment  of  the  one  over 
the  other  necessitate  the  consideration  of  many  fine 
and  delicate  points.  Convincing  arguments  for  a  choice 
in  one  case  will  be  found  wholly  unapplicable  in  a 
second  instance.  As  the  struggle  of  the  one  against 
the  other  continues,  the  upholders  of  both  sides,  due 
to  the  constantly  improving  of  equipment  and  genera- 
tion of  power,  are  enabled  each  day  to  provide  new 
arguments  for  their  views.  The  isolated  plant  of  yes- 
terday, inefficient,  costly,  and  of  low  continuity  factor 
is  found  by  years  of  careful  study  and  correct  design 
to  be  remarkably  cheap  in  operation  and  practically 
constant  in  service.  The  great  central  ^stations  of  yes- 
terday, on  the  other  hand,  receiving  their  power  sup- 
ply from  the  hydroelectric  plants  miles  from  the  center 
of  distribution,  were  found  poorly  equipped  for  con- 
tinuous service.  Today,  however,  with  their  giant 
turbo-generator  auxiliaries  and  network  connections 
of  the  several  supplies  the  service  is  ideal. 

Day  after  day  the  struggle  between  the  central 
station  and  the  isolated  plant  continues.  To  the  non- 
partisan much  good  argument  can  be  seen  on  both 
sides.  The  future  alone  can  be  the  final  judge.  Like 
the  great  bug-a-boo  scare  of  the  annihilation  of  the 
horse  upon  the  advent  of  the  automobile,  the  future 
will  undoubtedly  decree  definite  and  economic  rea- 
sons for  the  existence  of  both,  leaving  the  great  Dar- 
winian law  of  survival  of  the  fittest  to  pass  the  final 
and  eternal  decree  in  each  case. 
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PERSONALS. 

R.  D.  Miller,  who  has  gas  and  electric  interests  at  Buffalo, 
N.  Y.,  was  at  San  Francisco  during  the  past  week. 

Tracy  E.  Bibbins,  of  the  General  Electric  Company's  San 
Francisco  district  office,  is  visiting  the  Eastern  factories. 

A.  Albrecht,  who  is  interested  in  the  New  Monterey  &  Fres- 
no Railroad  Company's  project,  was  a  recent  San  Francisco 
visitor. 

\V.  F.  Lamme,  electrical  engineer,  returned  to  his  San  Fran- 
cisco office  last  Monday  from  a  trip  through  the  interior  of 
the  state. 

Charles  S.  S.  Forney,,  president  of  the  Southern  Counties 
Gas  Company,  of  Los  Angeles,  was  a  recent  arrival  at  San 
Francisco. 

H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  is  making  an  extensive  tour  of  the  Pacific 

Northwest. 

A.  B.  Domonoske  has  accepted  the  position  of  Instructor  in 
Mechanical  Engineering  at  the  State  University  and  is  now 
busily  engaged  in  planning  his  work  for  the  year. 

H.  R.  Noack,  manager  of  Pierson,  Roeding  &  Co.,  is  in  the 
Kings  River  Canyon  on  a  camping  trip  with  A.  H.  Babcock, 
electrical  engineer  for  the  Southern  Pacific  Company. 

J.  S.  Torrance,  vice-president  of  the  Home  Telephone  Com- 
pany,- of  Los  Angeles,  passed  through  San  Francisco  during 
the  past  week,  on  his  way  to  Klamath  Lake  with  Col.  W. 
H.  Holabird. 

George  E.  Pillsbury,  chief  engineer  of  the  Pacific  Electric 
Railway  Company  of  Los  Angeles,  spent  the  past  week  at  San 
Francisco,  accompanied  by  J.  A.  Lothian  and  B.  L.  Dowell,  of 
the  same  corporation. 

K.  T.  Wang,  a  prominent  engineer  from  China  who  has 
been  visiting  England  this  summer,  sailed  for  the  Orient  last 
Tuesday  after  inspecting  the  various  electric  power  plants  of 
San  Francisco  and  vicinity. 

J.  P.  Jollyman,  electrical  engineer,  has  left  the  Great 
Western  Power  Company  and  will  on  September  1st,  assume 
a  similar  position  with  the  Pacific  Gas  &  Electric  Company 
under  J.  H.  Wise,  the  assistant  general  manager. 

Frank  H.  Ray,  of  New  York,  who  is  heavily  interested  in 
the  Rogue  River  Light  &  Power  Company,  recently  spent 
several  days  at  San  Fi'ancisco,  on  business  connected  with  the 
new  hydroelectric  plant  that  is  under  construction  on  the 
Rogue  River. 

R.  G.  Hanford,  who  is  associated  with  F.  M.  Smith  and 
W.  S.  Tevis  In  the  United  Properties  Company,  controlling- 
electric  railways  and  electric  power  plants  at  Oakland  and 
San  Francisco,  returned  to  San  Francisco  from  New  York  last 
Thursday. 

Charles  Gilcrest,  instructor  in  Electrical  Engineering  at 
the  University  of  California,  has  again  assumed  his  duties  at 
the  state  institution.  Mr.  Gilcrest  is  receiving  the  congratu- 
lations of  his  friends,  having  taken  unto  himself  a  blushin.;? 
bride  during  his  vacation. 

G.  W.  Howson  is  engineer  in  charge  of  the  work  which  was 
recently  commenced  on  the  Sierra  and  San  Francisco  Power 
Company's  new^  impounding  dam,  on  the  upper  w-aters  of  the 
Stanislaus  River  two  miles  below  the  Relief  Dam.  Ford  Ba- 
con &  Davis,  have  general  supervision  as  engineers,  and  S.  I. 
Goodfellow  of  the  Sierra  &  San  Francisco  Power  Company,  is 
superintendent  at  the  dam  site. 

Patrick  Broderick,  a  former  commissioner  of  public  works, 
has  been  appointed  by  the  Board  of  'Works  as  superintendent 
of  construction  of  the  Geary  Street  Municipal  Railway  at  a 


salary  of  $G,000  a  year.  A.  M.  Hunt  will  be  continued  as 
consulting  engineer  on  the  project.  A  large  force  of  men  is 
engaged  in  grading  the  roadbed.  The  trolley  wire  has  been 
strung  and  it  is  expected  that  the  road  will  be  placed  in 
operation  as  an  electric  line  next  summer,  with  current  pur- 
chased from  some  existing  power  company. 


ELECTRICAL   CONTRACTORS'    NOTES. 

The  wiring  for  the  new  home  of  the  Knights  of  Columbus 
at  San  Francisco  has  been  awarded  to  the  Central  Electric 
Company. 

The  Enterprise  Electric  Company  of  San  Francisco  have 
moved  from  Eighth  street,  near  Mission,  to  G40  Mission  street. 

The  wiring  for  the  new  Masonic  Temple  at  'Van  Ness  avenue 
and  Market  street,  was  awarded  to  the  General  Electric  Con- 
struction Company.  This  firm  is  doing  a  great  many  large  jobs, 
among  which  are  the  Olympic  Club,  County  Jail,  Lowell  High 
School,  Sunset  Publishing  Company  and  Central  Creamery, 
in  San  Francisco,  besides  the  Santa  Cruz  Postoffice,  and  the 
Nicholas  Building  and  the  Schadt  Building  in  Sacramento. 
The  Central  Creamery  building  is  the  largest  conduit  job  on 
the  coast. 

Secretary  Hanbridge  contributes  the  following  interesting 
side-light  on  a  live  to|)ic: 

Why  Is  a  Bidder? 

It  is  with  a  great  deal  of  amusement  that  we  note  the 
claims  of  some  of  our  political  engineers,  that  city  and  state 
work  can  be  done  cheaper  by  day  work  than  by  contract.  We 
doubt  the  sincerity  of  their  statements  when  they  say  so. 
They  may  advance  the  statement  that  better  work  can  be  ob- 
tained. Still  w'e  don't  agree  with  them,  as  the  United  States 
Government  is  not  suffering  from  poor  contract  work. 

There  is  only  one  way  to  obtain  good  work  at  a  fair  price, 
and  that  is  by  placing  the  work  in  the  hands  of  competent 
engineers,  to  lay  the  same  out  carefully,  let  by  contract  to 
lowest  responsible  bidder,  then  exact  from  the  contractor 
what  he  has  agreed  to  do  to  the  letter — no  more  and  no  less. 

By  doing  so,  a  class  of  contractors  will  seek  the  state  and 
city  business  that  will  fill  the  list  with  responsible  bidders. 
The  above,  in  reference  to  results,  applies  to  private  work  as 
well  as  to  public. 

Another  practice  that  is  not  to  be  commended  is  the  tak- 
ing of  figures  on  a  contract  and  then  letting  it  by  day  work, 
which  is  a  practice  that  has  been  carried  on  in  the  State  En- 
gineers' office. 

A  recent  job  of  electric  work  from  the  above-mentioned 
office  brought  in  only  three  figures.  The  firms  that  submit- 
ted two  of  these  bids  had  not  been  in  business  over  four 
months,  and  the  third,  although  one  of  the  largest  contrac- 
tors in  the  United  States,  was  bidding  for  the  first  time  on 
California  state  work.  The  last  named  was  low,  but  the 
usual  note  came  from  the  State  Engineers'  office:  "We  con- 
sider we  can  do  it  cheaper  by  day  work." 

It  costs  money  to  estimate  work;  it  costs  money  to  look  at 
the  state  plans,  as  a  deposit  is  required  to  insure  that  the 
plans  will  be  returned;  it  also  costs  money  to  submit  a  bid  to 
the  state,  as  a  certified  check  is  required  for  good  faith  from 
the  contractor.  Why  should  the  state  not,\at  least,  be  fair  and 
award  the  work  to  the  lowest  bidder? 

While  the  above  applies  to  a  practice  that  has  been  car- 
ried out  by  many  of  our  state  institutions,  it  also  applies  to 
private  work  as  well;  while  every  man  has  a  right  to  buy 
where  he  can  get  the  most  for  the  least  money,  still  we  all  like 
fair  play. 


MEETING  NOTICES. 
There  will  be  a  meeting  of  the  Lamp  Manufacturers 
at  Camp  Cloverack,  Association  Island,  New  York,  for  the 
V  eek  of  Septembeh  3,  1911.  The  island  is  in  Lake  Ontario, 
about  20  miles  from  Watertown,  N.  Y.  Much  pleasure  and 
profit  is  anticipated  by  all  who  arc  planning  to  attend. 
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1,000,371.  Rotary  Engine.  Gilbert  Brickley,  Missoula, 
Mont.  A  rotary  engine  coniiirising  a  cylinder  having  inlet  and 
exhaust  ports,  a  rotor  eccentrically  mounted  in  the  cylinder, 
said  rotor  comprising  inner  and  outer  shells  and  a  connection 
therebetween,  the  outer  shell  being  in  contact  with  the  cylin- 


der wall  at  one  point,  radially  slidable  wings  carried  by  the 
rotor  and  In  contact  with  the  cylinder  wall,  a  shaft  extending 
through  the  rotor,  a  disk  fastened  to  the  shaft  and  having  a 
notched  periphery,  said  disk  being  located  within  the  inner 
shell  of  the  rotor,  and  lugs  on  said  inner  shell  extending  into 
the  notches. 

1,000,583.  Packer  for  Operating  Gas,  Water,  and  Oil 
Wells.  Augustus  Stelger  Cooper,  Los  Olivus,  Cal.  A  device 
for  operating  gas,  water  and  oil  wells,  consisting  of  a  dilatable 
and  collapsible  packer;  means  operatable  from  the  mouth  of 
the  well  to  effect  the  exi)ansion  of  said  packer  to  cause  it  to 
close  the  cross  sectional  area  of  the  well;  means  operatable 
from  the  mouth  of  the  well  to  effect  the  collapse  of  the  [lacker. 


including  a  spring  held  valve  acting  automatically  to  close 
an  outlet  opening  in  the  packer  and  an  operating  member  ex- 
tending to  the  mouth  of  the  well;  a  flow  pipe  extending  from 
the  mouth  of  the  well,  through  the  packer  and  into  the  well 
below  the  packer;  and  means  operatable  from  the  mouth  of 
the  well  to  open  and  close  the  lower  end  of  the  flow  pipe. 

1,000,588.  Balanced  Valve.  Clarence  A.  Cummings, 
Fresno,  Cal.  A  balanced  valve  comprising  a  body,  a  gate  slid- 
ing within  said  body  and  provided  with  a  duct  passing  trans- 
versely therethrough,  said  duct  having  a  passage   extending 


longitudinally  of  said  gate  and  having  an  enlarged  opening 
on  the  side  of  said  gate  disposed  toward  the  high  pressure 
admission  point,  said  gate  having  a  single  opening  of  reduced 
size  with  respect  to  said  enlarged  opening  disposed  on  the 
side  of  said  gate  toward  the  low  pressure  side  of  said  gate, 
said  passage  having  an  area  on  its  upper  side  exposed  to  the 


pressure  within  said  duct  tending  to  press  said  gate  toward 
the  high  pressure  side  of  said  valve,  and  also  having  an  area 
exposed  to  the  high  pressure  and  tending  to  force  said  gate 
toward  the  low  pressure  side,  said  gate  being  arranged  to 
cut  off  on  the  low  pressure  side,  said  areas  being  arranged  so 
that  the  pressure  on  said  gate  from  the  low  pressure  side 
substantially  balances  the  pressure  on  the  hish  pressure  side. 

1.000,972.     Electropneumatic     Photo-Exposure     Apparatus. 

Karl  \V.  'rhalhanimer,  Los  Angeles,  Cal.  The  combination  in 
electro-pneuiualic    photo    exposure    apparatus    of   an    air-tank 


having  an  outlet,  a  valve  normally  closing  the  outlet,  means  to 
compress  air  in  the  tank,  and  electro-magnetic  means  to  open 
the  valve.  ■)■ 

1,000,578.       Power-Driven  Post-Hole  Excavator.     Robert  T. 

Burdette,  Los  Angeles,  Cal.  In  a  machine  of  the  class  de- 
scribed, in  combination,  a  main  frame,  wheels  supporting  the 
same  and  constantly  resting  upon  the  ground,  a  tilting  frame 
mounted  on  said  main  frame  to  swing  on  a  horizontal  axis, 
means  for  locking  said  tilting  frame,  a  hanger  supported  on 


said  tilting  frame  on  a  horizontal  axis  transversely  disposed  to' 
said  first  axis,  a  guide  supported  on  said  hanger,  a  spindle 
having  an  auger  and  adapted  to  penetrate  the  earth,  means 
for  advancing  said  spindle  on  said  guide,  and  means  for  ro- 
tating said  spindle,  said  last  two  means  being  mounted  on 
said  hanger.  '   '''  '  '  '" 
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V  AND   K   MOTOR   DRIVEN    HOUSE   PUMP. 

One  of  the  problems  that  often  confronts  the  property 
owner  in  rural  and  suburban  districts  is  a  troublesome  and 
more  or  less  crude  water  system.  The  Vaile-Kimes  Company 
of  Dayton,  Ohio,  are  manufacturers  of  an  electric  motor  putnp, 
which,  when  installed  with  a  compression,  or  pneumatic  tank, 
makes  an  independent  reliable  automatic  water  system  for 
all  purposes.  It  pumps  the  water  direct  from  the  cistern, 
well,  lake  or  stream  into  a  tank  under  pressure  and  from 
there  it  is  distributed  to  the  house. 

In  cities  where  water  rates  are  high  or  where  the  pres- 
sure is  low,  and  where  homes  are  supplied  with  electricity, 
the  "V  and  K"  pump  forms  are  efficient  and  inexpensive 
means  of  water  supply.  It  is  of  sufficient  capacity  to  furnish 
the  average  suburban  home  with  water  under  pressure  for 
bath  rooms,  kitchen,  laundry  and  sprinkling  purposes. 

The  power  is  obtained  from  a  Vs  h.p.  Westinghouse  small 
motor,  used  so  extensively  for  the  operation  of  small  ma- 
chines. 

The  first  cost  of  this  little  outfit  i.s  comparatively  small 
considering  its  capacity  and  efficient  operation.  The  oper- 
ating expense  is  very  slight,  as  the  motor  is  so  well  de- 
signed and  built  that  the  cost  of  current  consumed  does  not 
exceed  two  cents  an  hour. 


Nfw  Type  House  Pump 


An  automatic  switch,  governed  by  ihe  water  pressure 
in  the  system,  controls  the  operation  of  the  motor.  This 
switch  starts  the  motor  automatically  when  the  pressure 
falls  to  a  given  point  and  stops  the  motor  when  the  maximum 
desired  pressure  is  reached.  No  attention  is  therefore  re- 
quired to  keep  up  the  water  supply.  The  pump  is  belt  driven 
and  is  equipped  with  an  automatic  belt  tightener  which 
keeps  the  belt  always  tight.  A  large  air  chamber  makes  the 
discharge  smooth  and  uniform. 

The  pump  may  be  arranged  for  mounting  on  the  wall 
by  substituting  brackets  instead  of  the  legs. 


WESTERN    ELECTRIC    EARNING    AT    RATE    OF   $66,000,000 
YEARLY. 

For  July  the  Western  Electric  Co.'s  gross  sales  show  a 
falling  off  of  3  per  cent  as  compared  with  July,  1910,  but  the 
seven  months  of  the  current  fiscal  year  which  have  elapsed 
are  4  per  cent  ahead  of  the  corresponding  period  of  last  year. 
It  now  seems  unlikely  that  the  company  will  realize  its 
earlier  prospects  of  a  $71,000,000  year,  but  the  showing  to 
date,  which  is  at  the  rate  of  $66,000,000  for  the  year,  is  close 
behind  the  company  s   high  record  of   $69,000,000  for   1906. 


In  the  east  the  company's  sales  reports  for  July  com- 
pare favorably  with  those  of  July,  1910,  the  decrease  for 
the  month  coming  from  the  central  and  western  districts. 
Cable  manufacturing  department  shows  the  chief  decrease, 
the  electric  supplies  branch  show  a  small  gain  and  business 
in  telephone  apparatus  being  good.  Inasmuch  as  last  year 
the  falling  off  in  business  was  first  noted  in  the  East  it  is 
not  unnatural  that  this  section  of  the  country  should  show 
some  increase  this  year. 

Abroad  the  company's  business  is  satisfactory,  show- 
ing a  larger  rate  of  increase  than  here,  in  fact. 

It  is  of  interest  to  note  that  with  the  ^owth  of  the 
company,  with  a  corresponding  increase  in  its  number  of 
customers,  the  unit  of  orders,  that  it  to  say  the  average 
size  of  each  order,  decreases.  Last  year  the  average  of 
sales  was  $72,  which  was  considerable  decrease  over  a  period 
of  years,  and  this  year  the  unit  of  sales  is  in  the  neighbor- 
hood of  $70.  The  Western  Electric  is  employing  26,000  per- 
sons as  compared  with  29,000  in  1906,  which  was  the  largest 
number  ever  on  the  company's  books  at  any  one  time.  On 
January  1,  1909.  there  were  less  than  18,000  persons  employed, 
which  number  has  been  increased  to  23,.500  approximately,  at 
the  beginning  of  the  current  year.— Wall  Street  .loumal,  Aug. 
10,1911. 

That  the  officials  of  the  Western  Electric  Company  are 
firm  believers  in  the  present  prosperity  and  great  future  of 
the  south  is  evinced  by  the  fact  that  they  will  soon  open  a 
new  house  there.  Arrangements  have  .iust  been  completed 
whereby  the  Western  Electric  Company  will  soon  open  a 
new  house  at  Richmond,  Virginia,  where  a  complete  stock 
of  telephone  apparatus  and  supplies,  power  apparatus  and 
general  electrical  supplies  will  be  carried.  This  will  enable 
the  Western  Electric  Company  to  give  their  customers  in 
this  territory  the  same  prompt  service  which  characterizes 
that  given  by  the  other  twenty-four  houses  of  the  company's 
distributing  organization. 

Mr.  H.  W.  Hall,  formerly  manager  of  the  Denver  house, 
will  have  charge  of  the  Richmond  organization,  and  with 
him  will  be  associated  specialists  on  the  various  lines  han- 
dled. 


COMPOSITE  TELEPHONE  SETS. 

The  signaling  apparatus  used  with  the  No.  131 2-A  Tele- 
phone set  and  the  No.  1314-A  portable  composite  telephone, 
calls  between  stations  by  means  of  what  is  known  as  a  howler. 


New  Western  Electric  Teleplione. 

When  one  operator  wishes  to  call  another,  he  presses  a  button 
in   the   side   of   the   telephone   set,   this   action   automatically 
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starts  an  interrupter  working,  wliich  sends  out  liigh  frequency 
signaling  current  over  tlie  line  and  causes  the  howlers  at 
the  other  stations  to  give  the  desired  signal  in  a  loud  whistle 
or  shriek. 

No  change  in  the  telegraphic  apparatus  or  its  operation 
if  necessary  to  adapt  the  system  to  telephone  operation  also. 
Each  telegraph  station  is  merely  bridged  with  a  condenser 
and  a  resistance  and  the  telephone  apparatus  is  connected 
between  the  line  and  ground.  A  condenser  in  each  telephone 
set  prevents  the  telegraphic  current  from  passing  through 
this  apparatus  to  ground. 

The  sets  employ  local  battery  talking,  and  a  condenser 
is  bridged  in  series  with  the  receiver  which  itself  is  shunted 
by  a  retardation  coil.  This  coil  prevents  the  telegraphic  cur- 
rents from  passing  to  ground  over  the  telegi-aph  line  beyond 
the  telephone  station,  but  does  not  impede  the  telegraphic 
currents,  because  these  are  of  much  lower  frequency  than 
those  generated  by  the  telephone. 

It  is  easily  possible  to  talk  on  a  composited  line  of  this 
character  while  telegraph  signals  are  passing  over  it,  without 
any  interference  whatever.  The  length  of  telegraph  lines  ov^r 
which  such  service  can  be  given  is  more  or  less  limited.  The 
most  satisfactory  operation  is  obtained  where  the  telegraph 
is  used  for  through  business  and  the  telephone  for  local  busi- 
ness, on  the  same  line.  On  a  short  line,  service  will  be  better 
and  more  stations  can  be  operated  than  on  a  long  line,  and 
the  usual  maximum  limit  is  generally  taken  at  125  miles  of 
No.  8  B.W.G.  iron  wire  equipped  with  7  telegraph  stations 
and  5  telephone  stations. 

On  some  railroad  systems,  through  lines  are  composited 
over  different  sections,  as  for  instance,  in  the  case  of  a  through 
telegraph  circuit  extending  from  New  York  to  Wilmington, 
North  Carolina  which  is  composited  between  Richmond,  Vir- 
ginia, Rocky  Mount,  South  Carolina.  It  can  thus  be  seen  that 
the  section  of  line  between  these  two  points  is  serving  a 
double  purpose  simultaneously,  and  thereby  saving  the  ex- 
pense of  installing  another  circuit  between  these  points. 


NEW    GENERAL    ELECTRIC    BULLETINS. 

In  13ullecin  No.  4S6S  are  illustrated  and  described  ro- 
tary converters  for  railway  and  lighting,  in  capacities  rang- 
ing from  25  to  2500  kw.  The  bulletin  illustrates  also  a  port- 
able substation  in  which  a  converter  is  installed. 

Motor  Generator  Sets  is  the  subject  matter  in  Bulletin 
4849.  It  contains  brief  descriptions  of  generator  sets  of 
different  styl^es  and  sizes.  These  sejts  are  made  up  of  va- 
rious combinations  of  alternating  and  direct  current  gener- 
ators and  motors,  and  range  in  capacity  from  95  kw.  to  over 
7000  kw. 

Bulletin  No.  4858  is  devoted  to  Single-Phase  Repulsion 
Motors. 

Bulletin  No.  4866  is  devoted  to  Thomson  Instruments  for 
Switchboard  Service.  This  bulletin  supersedes  all  previous 
bulletins  issued  by  this  company  devoted  to  this  type  of 
instrument. 

Bulletin  No.  487^  describes  an  outfit  manufactured  by 
the  company  for  the  purification  of  transformer  oil  of  all 
kinds,  crude  petroleum  for  oil  fired  furnaces,  insulating  var- 
nish and  japan,  benzine  used  for  cleaning  purposes,  trans- 
former oil  used  for  impregnating  insulating  press-board  and 
wood,  cylinder  oil  used  in  certain  types  of  electrical  appa- 
ratus,  and   viscous   insulating   compounds. 

In  Bulletin  No.  4867  are  described  and  illustrated  elec- 
tric locomotives  fcr  switching  and  light  freight  service, 
varying  in  weight  from  22  to  .35  tons,  according  to  the 
service  requirements  and  type  of  electrical  equipment  em- 
ployed. 

Bulletins  No.  4S37  to  4843  inclusive,  form  a  series  illus- 
trating and  describing  in  detail  all  of  the  circuit  breakers 
manufactured  by  that  company. 


TRADE    NOTES. 

Theo.  F.  Dredge,  Monadnock  Building,  San  Francisco,  has 
been  appointed  Pacific  Coast  agent  for  the  Taylor  return  trap 
system  for  coil  draining,  water  lift  and  automatic  boiler  feed. 

The  Yosemite  Lumber  Company  of  San  Francisco,  which 
recently  purchased  a  Corliss  engine  and  a  complete  sawmill 
equii)ment  from  the  Allis-Chalmers  Company,  has  ordered  a 
450  kw.  normal  rated,  mixed  pressure,  Allis-Chalmers  steam 
turbine  generator  set.  Complete  auxiliary  apparatus  ihas  also 
been  ordered  tor  the  new  sawmill  and  planing  mills  now  under 
construction  at   Merced   Falls. 

The  General  Electric  Company  reports  the  following  sales: 
To  the  Bakersfield  &  Kern  Electric  Railway  Company,  six 
complete  2-motor,  G.  B.  203  car  equipments  with  K-36  con- 
trollers, Sprague  air  brake  equipments,  C.  P.  27  air  compres- 
sors, etc.  To  Great  Western  Power  Company,  nine  W.  C.  60, 
1250  k.v.a.35°  C.,95,000-v.—90,000-v. primary,  24,000-v.  secondary 
water  cooled  transformers  with  a  number  of  full  capacity  taps 
on  the  secondary,  ranging  from  6,050  v.  to  23,100  v. 

With  the  more  prevalent  use  of  electric  light  and  power 
in  Evansville,  Ind.,  the  Evansville  Gas  &  Electric  Company 
have  found  it  necessary  to  increase  their  generating  facilities. 
In  previous  enlargements  at  this  station,  the  turbine  type 
equipment  has  invariably  been  given  preference,  the  plant, 
nv  until  a  short  time  ago,  comprising  two  vertical  turbines 
and  one  Allis-Chalmers  unit.  Due  to  the  promising  growth 
of  their  electrical  load,  the  operating  company  recently  de- 
cided on  a  substantial  addition  to  their  present  equipment, 
and  accordingly  placed  an  order  with  the  Westinghouse 
Machine  Company  for  a  1600  kw.  turbine  of  the  improved 
high-speed,  double-flow  type.  The  turbine  will  follow  the 
familiar  Westinghouse  construction,  partial  expansion  of 
steam  taking  place  through  a  high-pressure  impulse  section, 
further  exjiansion  to  a  28-inch  vacuum  being  then  effected 
through  Parsons  blading  of  'a  standard  design.  The  elec- 
trical end  of  the  unit  comprises  a  Westinghouse  generator 
normally  rated  at  2000  k.v.a,  deliving  3-phase,  60  cycle  cur- 
rent  at   2300   volts. 


NEW   CATALOGUES. 


The  Rockwell  Furnace  Company  of  New  York  and  Chicago 
has  just  issued  Bulletin  No.  29  on  Labor  Automatic  Stop- 
Valve.  The  booklet  is  well  illustrated  covering  all  essential 
details  of  the  stop-valve. 

The  H.  W.  Johns-Manville  Company,  are  distributing  their 
new  Electrical  Supplies  Catalogue  No.  15,  which  contains  over 
400  pages,  and  illustrates  and  describes  the  Electrical  Pro- 
ducts of  the  company.  A  new  solder  known  as  Solderall  is 
also  described  consisting  of  a  non-corrosive  flux,  combined 
with  solder  in  paste  form,  and  contained  in  collapsable  tubes. 

The  Westinghouse  Electric  &  Mfg.  Company  has  issued 
revised  editions  of  the  following  sections  of  Perpetual  Cata- 
logue No.  3001;  No.  121  on  "Type  CC  Carbon  Circuit  Break- 
ers"; No.  231  on  "Expulsion  Type  Fuse  Blocks";  No.  233  on 
"Outdoor  Type  Fuse  Blocks";  No.  327  "Type  C  Watthour 
Meters";  and  No.  667  on  "Type  KD  Generator  and  Feeder 
Panels".  These  revised  sections  embody  new  features  of 
interest.  The  following  sections  describe  an  entirely  new  line 
for  switchboard  meters  which  are  very  compact  in  size  and 
yet  retain  the  accuracy,  the  long  scale  and  other  advantageous 
features  of 'the  older  types:  No.  307  covers  "Types  L,  SL  and 
TL  switchboard  meters;  No.  310  "Types  PM  and  TM  switch- 
board meters:  No.  3n  Type  FD  and  TD  FVequency  Meters; 
No.  312  "Types  FI  and  TI  Power  Factor  Meters;  No.  314 
"Type  TG  Electrostatic  Ground  Detectors  and  Voltmeters; 
No.  3271/2  "Type  OA  Watthour  Meters  and  No.  436  covers 
"The  New  Nursery  Milk  Warmer,"  while  Section  No.  740 
covers    "75    Kva.   and    100   Kva.    Distributing   Transformers." 
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«^     NEWS  NOTES 


FINANCIAL. 

ASOTIN,  WASH. — An  ordinance  bonding  the  town  for 
$35,000  to  construct  a  waterworks  system  has  been  passed. 

SUMAS,  WASH.— This  place  has  decided  to  call  for  bids 
on  a  bond  issue  in  the  sum  of  $7000  for  the  construction  of 
a  municipal  electric  lighting  system. 

SIERRA  MADRE,  CAL.— The  City  Council  passed  an  or- 
dinance providing  for  the  issuance  of  $40,000  waterworks 
bonds  authorized  by  the  voters  in  December,  1910. 

STITES,  IDAHO.— D.  E.  Prank,  manager  of  the  Kooskia 

Milling   &   Power  Company,   has  applied   to  the   city   council 
for  a  franchise  to  furnish  electric  light  and  power. 

SAN  DIEGO,  CAL.— John  D.  Spreckles  bid  $60,000  for  a 
41-year  extension  of  franchises  over  all  lines  of  the  San  Diego 
Electric  Railway  Co.,  which  was  accepted  by  unanimous  vote 
of  the  City  Council. 

PROSSER,  WASH.— Hearing  is  set  for  September  6th  for 
the  county  commissioners  to  decide  on  granting  the  Pacific 
Power  &  Light  Company  an  electric  light  franchise  at  White 
Bluffs  and  Benton  City. 

SALEM,  ORE. — Six  per  cent.,  first  mortgage  gold  bonds 
of  the  Bay  City  Land  Co.,  interest  payable  semi-annually  are 
being  sold  for  the  extension  of  the  water  and  electric  light 
systems  of  Bay  City,  Ore. 

PRINCE  RUPERT,  B.  C— The  Prince  Rupert  Hydro- 
electric Company  has  50  surveyors  in  the  field  preparatory  to 
supplying  power  and  light  systems  for  this  place.  The  plans 
call  for  the  expenditure  of  $600,000  within  twelve  months  and 
the  total  sum  of  $2,500,000  within  four  years. 

LOS  ANGELES,  CAL.— The  City  Council  has  formally 
adopted  the  report  of  the  finance  committee,  authorizing  the 
sale  as  soon  as  needed  of  $525,000  each  of  harbor  and  power 
bonds.  An  extra  $25,000  was  added  to  the  amount  of  each 
issue  for  convenience  in  issuing  them  in  proper  denominations. 

FALLON,  NEV. — The  City  Council  has  opened  bids  for 
the  purchase  of  $35,000  waterworks  bonds  and  $10,000  sewer 
bonds.  Bids:  Nixon  National  Bank,  Reno,  bid  par  or  $45,000; 
C.  H.  Coffin,  Chicago,  bid  $4.1,226.  The  latter  failed  to  com- 
ply with  requirements  of  furnishing  certified  check  of  10  per 
cent  and  Nixon  National  Bank's  bid  was  accepted. 

ALAMEDA.  CAL.— The  City  Council  recently  definitely 
df:clded  on  the  jiropositions  to  be  incorporated  in  the  forth- 
coming bond  issue  to  be  held  about  the  middle  of  September. 
The  propositions  as  finally  adopted  are:  For  electric  light 
plant  betterments,  $115,000;  for  park  and  playground  equip- 
ment, $12,000;  for  new  fire-alarm  system,  $75,000;  for  lot 
adjoining  the  electric  light  plant,  $2500;  for  municipal  wharf, 
$15,000;  for  portion  of  Saroni  tract  to  be  added  to  Lincoln 
Park,  $16,000;  for  Hayes  tract  to  be  added  tc  Washington 
Park,  $30,000;  for  fire  equipment,  $30,000;  for  additional  auto 
truck  for  West  End,  $6500;   total  $234,500. 

SAN  FRANCISCO,  CAL.— Holding  that  there  were  no 
valid  reasons  why  the  affairs  of  the  San  Joaquin  Valley  Elec- 
tric Company  should  be  placed  in  the  hands  of  a  receiver  on 
the  motion  of  John  J.  Doyle,  possessor  of  but  two  shares  of 
the  company's  stock,  or  that  the  company  should  be  re- 
strained by  injunction  from  issuing  or  selling  $1,000,000  worth 
of  mortgage  bonds  for  the  financing  of  the  building  opera- 
tions of  the  company,  Judge  Sturtevant  recently  denied  the 
petition  for  the  appointment  of  a  receiver  and  the  issuance 
of  the  injunction.    The  trial  of  the  petition  and  its  accompany- 


ing suit  was  held  August  19.  The  action  of  the  court  followed 
the  presentation  of  arguments  by  Attorneys  Frank  H.  Gould 
and  Gavin  MeNab  of  the  San  Joaquin  Co.'s  counsel,  in  which 
it  was  testified  that  Doyle's  suit  was  being  used  by  the  Tide- 
water and  Southern  Ry.  Co.,  a  competitor  of  the  defendant 
company  for  the  transportation  business  between  Stockton 
and  Modesto,  as  a  mask  behind  which  a  campaign  was  being 
fought  against  the  San  Joaquin  corporation. 


INCORPORATIONS. 

LOS  ANGELES,  CAL.— The  Pacific  Light  and  Power  Co. 
of  Los  Angeles  has  been  incorporated  for  $40,000,000,  by  H. 
E.  Huntington,  W.  G.  Kerckhoff,  K.  Cohn,  G.  S.  Ritton,  Charles 
Forman,  A.  M.  Kemp  and  Howard  Huntington. 

SAN  FRANCISCO,  CAL.— Articles  of  incorporation  of  the 
Napa  and  Clear  Lake  railroad  have  been  filed.  The  capital 
stock  of  the  company  being  given  as  $500,000,  divided  into 
5000  shares  of  $100  each.  The  directors  are  C.  W.  Conlisk, 
W.  M.  Rank,  and  R.  A.  Morton.  The  two  latter  have  sub- 
scribed $100  each,  while  Conlisk  has  taken  $109,800*  worth  of 
stock.  The  stated  purpose  of  the  corporation  is  to  build  a 
standard-gauge  road  from  Napa  to  Lakeport,  a  distance  of 
90  miles. 


ILLUMINATION. 
KLAMATH  FALLS,  ORE.— An  ordinance  granting  to  the 
W.  F.  Boardman  Co.  a  franchise  for  gas  and  heat  has  been 
passed  by  the  council. 

BURNS,  ORE.— James  D.  Fellows  has  secured  a  25-year 
electric  light  franchise  and  is  purchasing  machinery  for  the 
c.;nipment  of  a  high  clas  electric  light  plant. 

SAN  DIEGO,  CAL.— The  extension  of  the  San  Diego  Con- 
solidated Gas  &  Electric  Company's  gas  mains  east  from  City 
Heights  to  La  Mesa  Springs  is  now  assured. 

CHOTEAU,  MONT.— Julius  Hirschberg  has  sold  the  local 
electric  light  plant  to  H.  McCuUough  of  Corbin,  who  will 
make  repairs  and   furnish  light  by  September   1st. 

VANCOUVER,  B.  C— The  British  Columbia  Electric  Rail- 
way Company  has  notified  the  city  electrician  that  a  large 
number  of  street  lights  will  be  installed  at  Hasting  Town- 
site,  and  other  sections. 

BOISE,  IDAHO. — The  council  has  closed  a  contract  with 
the  Idaho-Oregon  Light  and  Power  Co.  for  furnishing  light 
to  the  city  for  seven  years  for  300  arc  lights  at  $126,000.  A 
modern  cluster  light  system  will  be  installed  as  soon  as 
possible. 

LEWISTON,  IDAHO.— Work  will  start  at  once  on  re- 
modeling the  gas  plant  and  addition  to  the  works  of  the 
Pacific  Power  &  Light  Company.  The  plans  call  for  new 
brick  or  concrete  building,  equipped  with  modern  machinery, 
10  cost  $35,000. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has  ac- 
cepted the  bid  of  the  Southern  California  Edison  Co.  for 
lighting  the  Hawthorne  Lighting  District,  southwest  of  the 
city  at  $1.25  per  lamp  per  month,  the  company  will  set  poles 
and  string  wires  at  once. 

TACOMA,  WASH.— A  contract  has  been  awarded  Evans 
&  Dickson,  electrical  contractors  and  engineers,  by  the  Park 
Board  for  the  lighting  system  in  Wright's  Park.  The  contract 
calls  for  the  erection  of  ten  flaming  arches  on  35-foot  iron 
poles  with  an  underground  system  of  wiring.  This  work  will 
cost  about  $4000. 
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TRANSMISSION. 
LEWISTON,  IDAHO.— The  Nezperce  Power  and  Light  Co. 
is  making  preparations  to  invade  tlie  Lewiston  district  with 
power  and  light. 

MEDFORD,  ORE.— Residents  of  Griffin  creelv  have  voted 
unanimously  for  the  construction  of  a  pole  line  along  Griffin 
creek.  The  county  rock  quarry  and  about  forty  families  can 
be  reached  by  this  line. 

SALT  LAKE,  UTAH.— Sealed  bids  will  be  received  for 
the  construction  of  hydroelectric  power  plant  at  Riverdale 
near  Ogden  according  to  the  plans  and  specifications  now  on 
file  at  the  office  of  the  Davis  &  Weber  Counties  Canal  Co., 
Room  316,  First  National  Bank  Building,  Ogden  City,  Utah. 

SAN  JOSE,  CAL.— That  the  Great  Western  Power  Co. 
meant  business  when  it  announced  its  intention  recently  to 
invade  the  local  field  with  a  power  service  in  competition 
with  the  Pacific  Gas  and  Electric  Co.  was  shown  yesterday 
when  a  petition  was  presented  to  the  Supervisors,  asking 
them  to  advertise  for  sale  a  franchise  for  a  transmission  pole 
line  for  the  entire  county.  The  Great  Western  declares  it  is 
its  bona-fide  intention  to  be  a  bidder  for  the  franchise.  The 
]iroposed  franchise  will  run  fifty  years  and  will  carry  with  it 
the  provision  that  the  comiiany  annually,  after  the  first  five 
years,  turn  over  two  per  cent  of  its  gross  earnings  to  the 
county. 


TRANSPORTATION. 
NORTH    VANCOUVER,    B.    C— The     North     Vancouver 
Coal   &   Supply  Company  will  erect  an   electric  hoist  with  a 
15  horsepower  motor. 

MIDDLETON,  IDAHO.— Plans  have  been  completed  for 
the  new  Swan  Palls  Power  Company's  substation,  costing 
aliout  $2500,  to  be  built  here.  Lee  R.  Cooke,  Nampa,  is  the 
architect. 

MILLSIDE,  B.  C. — It  is  announced  that  the  construction 
will  be  commenced  at  once  of  the  proposed  extension  of  the 
British  Columbia  Electric  Railway  from  New  Westminster 
to  Millside,  British  Columbia. 

SALT  LAKE,  UTAH.— Applications  for  franchises  to  build 
street  car  lines  on  15th  East  and  on  N.  State  street  to  the 
capitol  building  site,  have  been  filed  with  City  Recorder  B. 
S.  Rives,  by  the  Utah  Light  &  Railway  Company. 

LOS  ANGELES,  CAL.— Contracts  have  been  made  for 
the  extension  of  the  West  Forty-eighth  street  car  line  of 
Los  Angeles  Railway  corporation  from  the  terminus  at  Forty- 
eighth  and  Arlington  avenue  through  the  Angelus  Mesa  Tract. 

ARDLEY,  B.  C.— It  is  understood  that  the  Great  North- 
ern Railway  Co.  will  install  at  Ardley,  British  Columbia, 
where  the  Burnaby  line  of  the  British  Columbia  Electric  Rail- 
way crosses  its  tracks,  an  interlocking  plant  at  a  cost  of  ovei- 
$7000  which  will  jirovide  for  switching  from  one  line  to  the 
other. 

VICTORIA,  B.  C— The  Electrical  Manufacturing  Com- 
pany has  received  the  contract  for  supplying  14  miles  of  wire 
for  the  police  alarm  service,  at  $23  per  mile,  and  the  fol- 
lowing: 275  cross  arms  at  30c  each;  550  insulators,  at  $4.75 
per  100;  500  oak  pins,  at  $19  per  1000.  The  contract  for  500 
arc  lamps  will  be  awarded  to  Hutchinson  Bros.,  at  $3.35  each. 

LOS  ANGELES,  CAL.— The  construction  of  a  broad-gauge 
road  from  Homewood  to  Watts,  for  the  Redondo  line  of  the 
Pacific  Electric  Co.  is  to  begin  at  an  early  date.  Arrange- 
ments for  the  franchise  are  now  about  settled.  When  this 
connecting  link  is  completed  it  is  the  plan  of  the  company 
to  change  the  entire  line  from  Homewood  to  Redondo  into 
a  broad  gauge  road,  that  broad-gauge  cars  mi.ght  be  operated 
through  to  Los  Angeles  by  way  of  the  four-track  system  be- 
tween Watts  and  the  Pacific  Electric  building. 


TOMBSTONE,  ARIZ.— F.  M.  Winters,  Jacob  Kleck,  W.  S. 
Furniss,  Dr.  J.  M.  Sweetman  and  C.  C.  Lewis  will  soon  incor- 
porate a  company  for  constructing  a  $600,000  interurban  car 
line  connecting  Hole  in  the  Rock,  Sotts-Mesa.  Glendale  and 
Pebrio,  making  a  line  40  miles  in  length.  Application  for  a 
franchise  in  Phoenix  has  been  made  to  the  City  Council  and 
track  laying  will  commence  in  thirty  days. 

WOODLAND,  CAL.— That  the  preliminary  survey  of  the 
West  Side  Electric  Railroad  will  be  commenced  this  week  is 
the  announcement  made  by  Melville  Dczier  Jr.  of  the  Dozier 
Construction  and  Engineering  Co.  Three  lines  will  be  run 
between  Red  Bluff  and  Woodland,  from  which  a  permanent 
route  will  be  selected.  A  full  corps  of  surveyors  will  be  placed 
in  the  field  and  the  surveys  will  be  made  with  all  the  speed 
possible  with  the  preparation  of  full  and  accurate  data.  It 
is  expected  that  Dozier  will  be  able  to  make  a  report  to  the 
executive  committee  within  five  months.  The  survey  will  be 
begun  at  this  city.  The  road  is  estimated  to  be  about  120 
miles  in  length. 

SAN  RAFAEL,  CAL.— Geo.  D.  Shearer,  a  local  real  es- 
tate agent,  says  that  he  has  the  backing  of  capitalists  capable 
of  making  the  San  Rafael  Electric  Road  a  reality  if  the  neces- 
sary rights  can  be  secured  from  the  city.  The  franchise 
asked  by  Shearer  provides  for  four  different  routes.  One  of 
these  is  described  as  beginning  at  the  west  corporate  limits 
of  the  city  and  extending  through  4th  street  to  Irwin  street, 
near  Union  Station.  Another  route  is  proposed  to  run  from 
the  intersection  of  4th  street  and  Petaluma  avenue  to  the 
northern  city  limits  by  way  of  Petaluma  avenue.  A  third 
line  projected  would  extend  from  the  corner  of  4th  and  B 
streets  down  B  street  to  Bay  View  street  and  thence  along 
Bay  View  to  Marin  avenue.  The  fourth  route  is  described  as 
extending  from  Union  Station  easterly  to  within  a  quarter 
of  a  mile  of  Schuetzen  Park. 

MERCED,  CAL.— The  survey  of  the  Tidewater  and  South- 
ern Railroad,  the  electric  line  now  being  built  between  Stock- 
ton and  Merced  has  reached  the  city  limits.  For  several  days 
the  corps  of  surveyors,  in  charge  of  J.  C.  Lindsay,  have  been 
making  their  headquarters  :n  this  city  while  working  through 
the  British  colony,  a  subdivision  adjoining  town.  Byron  A. 
Bearce,  general  manager  of  the  company  and  J.  H.  Wallace, 
chief  engineer  have  arrived  and  will  go  over  the  surveyed  line 
between  this  city  and  the  Merced  River  before  returning  to 
San  Francisco.  The  line  as  surveyed  runs  from  Stockton  to 
Merced,  through  French  Camp,  Escalon,  Modesto,  Ceres,  Tur- 
lock,  and  a  number  of  smaller  towns  in  San  Joaquin  and  Stan- 
islaus counties,  through  Irwin  City,  Stevinson  and  Atwater  in 
Merced  County,  passing  through  Hilmar,  Jordan-Atwater  and 
British  colonies  to  reach  Merced  city.  Branch  lines  are  con- 
templated for  Livingston,  Creassey,  Winton  and  Yam;  also  a 
branch  line  in  this  county  to  leave  the  main,  line  in  Hilmar 
county  and  run  to  Newman  on  the  west  side  of  the  San  Joa- 
quin  River. 

SAN  FRANCISCO,  CAL.— The  cars  which  the  Board  of 
Public  Works  is  to  have  built  by  contract  for  the  city  railway 
on  Geary  street  will  be  of  the  pay-as-you-enter  type,  all  steel 
construction,  about  53,000  pounds  in  weight,  forty-seven  feet 
one  inch  in  length  and  with  a  seating  cajiacity  of  forty-four 
Forty-three  cars  are  to  be  built,  completely  equipped  and 
ready  for  operation.  The  specifications  provide  that  they 
shall  be  del,ivered  at  San  Francisco  within  270  days  from  the 
date  of  the  contract.  This  means  that  the  city's  Geary  street 
railway,  even  if  the  construction  of  the  roadbed  is  hurried 
cannot  be  put  in  oi)eration  until  some  time  next  year. 

Public  Works  Commissioner  Laumeister,  who  !has  super- 
vised the  details.,  visited  Los  -Angeles.  Chicago  and  other 
cities  to  see  what  equipment  up-to-date  street  cars  should 
have.  He  believes  the  iiublic  will  be  satisfied  with  the  seat- 
ii:g   arrangements.      On   each   side   of   the   car   there   will    be 
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seven  seats  for  two  persous,  facing  the  front,  and  at  the  end 
will  be  a  longitudinal  seat  on  eadh  side  for  four  persons,  all 
upholstered  in  rattan. 

It  was  at  first  intended  to  have  several  open  cars  built 
for  use  in  warm  weather,  but  this  idea  was  later  abandoned, 
so  none  will  be  called  for  at  present.  When  passengers  wish 
to  alight,  they  will  press  push,  buttons,  which  will  be  placed 
in  the  side  posts,  and  a  buzzer  at  each  end  will  notify  the 
motorman  to  stop.  A  motorman's  seat  is  to  be  provided  for 
each  car.  The  specifications  state  that  the  desired  scbedule 
speed  of  the  cars  is  to  be  apiiroximately  nine  miles  an  hour, 
with  an  average  of  about  eight  stops  per  mile,  and  the  maxi- 
mum speed  twenty-five  miles  per  hour  on  level  track. 


TELEPHONE  AND  TELEGRAPH. 
VANCOUVER,   B.   C— It   is   understood    that   the   British 
Columbia   Telephone   Company   is   taking  a  census   of   South 
Vancouver  for  establishing  a  branch  exchange  there. 

VANCOUVER,  WASH.— Lawrence  Harmon  has  applied 
for  a  franchise  for  the  installation  of  telephone  and  telegraph 
lines  here  and  also  for  constructing  a  street  car  system. 

DAYTON,  WASH.— The  Mt.  Vernon  Telephone  Company 
has  applied  for  an  exclusive  franchise  for  the  right  to  erect 
poles,  and  construct  a  telephone  line  on  certain  city  streets. 

CORCORAN,  CAL.— William  Cromlie  has  purchased  the 
local  business  of  the  Pacific  Telephone  and  Telegraph  Co. 
The  central  office  will  remain  in  Hotel  Corcoran  at  present. 

PASCO,  WASH.— The  Twin  City  Telephone  Co.  will  soon 
spend  from  $2.5,000  to  $.30,000  in  Pasco.  A  new  cable  plant 
is  to  be  put  in,  work  to  begin  this  fall.     R.  Klingo  is  manager. 

WASHINGTON,  D.  C— The  U.  S.  Navy  Department  is 
preparing  to  extend  the  Alaska  wireless  telephone  system. 
A  powerful  station  will  be  erected  on  one  of  the  Aleutian 
Islands. 

ABERDEEN,  WASH.— The  City  Council  has  appointed  a 
committee  to  confer  with  officials  of  the  Pacific  Telephone  & 
Telegraph  Company  in  regard  to  the  betterment  of  the  com- 
pany's  local   system. 

COLVILLE,  WASH.— The  Cedar  Creek  Independent  Tele- 
phone Co.,  with  its  principal  business  at  Boundary,  Stevens 
County,  Wash.,  has  filed  a  petition  for  a  franchise  to  con- 
stnict  a  system  of  telephone  lines. 

LOS  ANGELES,  CAL.— The  Pacific  Telephone  and  Tele- 
graph Co.  has  had  plans  prepared  for  and  has  taken  bids  for 
the  erection  of  a  three  story  and  basement,  reinforced  con- 
crete telephone  building  to  be  erected  at  the  corner  of  Denker 
and  Vernon  avenues. 

GREAT  PALLS.  MONT.— Wallace  S.  Perrine,  supervisor 
of  the  Jefferson  National  Forest,  south  of  this  place,  has 
started  work  on  the  construction  of  34  miles  of  new  tele- 
phone line  in  the  Jefferson  forest.  Mr.  Perrine  is  at  present 
at  Neihart,  to  institute  work. 


WATERWORKS. 
DORRIS,    CAL.— Town    Clerk,    F     R.    Chapman,    received 
sealed  bids,  until  .August  2.5th,  for  building  the  Dorris  water- 
works  system. 

ANAHEIM.  CAL.— Plans  and  specifications  for  the  Ana- 
heim sewer  system  have  been  presented  to  the  Board  of  Trus- 
tees and  accepted. 

PUYALLUP,  WASH.— The  commission  of  Tacoma  has 
agreed  on  the  sum  of  $25,000  as  the  purchase  price  of  the 
160  acres  at  Maplewood  Springs,  on  which  this  place  is  con- 
sidering the  establishment  of  a  new  water  system.  It  is 
liipbable  that  Puyalhip  will  purchase  the  tract. 


RED  BLUFF,  CAL.— Chas.  Cofer,  water  locator,  recently 
located  spots  for  five  artesian  wells  on  the  Lutheran  colony 
land  in  Antelope  valley. 

WATSONVILLE,  CAL.— The  plans  and  specifications  for 
a  water  system,  filed  with  the  Board  last  February  by  C.  E. 
Moore,  have  been  adopted. 

COOS  BAY,  ORE.— Stannard  &  Richardson,  of  Portland, 
have  been  commissioned  to  prepare  plans  and  specifications 
for  a  municipal  water  system. 

NAMPA,  IDAHO.— There  is  talk  of  bonding  the  city  to 
raise  $40,000  to  extend  the  present  water  system  and  re- 
place wooden  pipes  with  cast  iron. 

BAKERSFIELD,  CAL.— Engineer  Wm.  Mulholland  has 
offered  to  prepare  plans  for  a  water  system  for  East  Bakers- 
field  at  a  cost  of  between  $1000  and  $1,500. 

WOODINVILLE,  ORE.— This  place  will  meet  to  consider 
plans  for  the  water  system.  It  is  probable  that  plans  and 
estimates  will  be  ordered  and  bids  called  for. 

WOODBURN.  ORE.— The  City  Council  has  -under  dis- 
cussion a  water  system  improvement.  The  kind  of  system 
needed  will  necessitate  an  outlay  of  $20,000.  Larger  pumps 
will  be  needed. 

TALENT,  ORE.— Postmaster  T.  L.  Stewart,  who  is  also 
an  engineer,  has  completed  a  report  for  the  trustees  of  Phoe- 
nix for  a  water  system  for  that  place.  The  system  is  grav- 
ity;  estimated  cost  $19,120. 

POCATELLO.  IDAHO.— James  A.  Murray,  owner  of  the 
Pocatello  Water  Co.,  will  furnish  water  sufficient  to  supply 
fifty  thousand  people,  if  the  council  will  give  him  permission 
to  install  a  motor  system. 

RIVERSIDE,  CAL.— The  City  Council  has  awarded  a  con 
tract  to  the  Los  Angeles  Manufacturing  Co.  amounting  to 
over  $6,000  for  the  construction  of  pipe  lines  and  for  an  irri- 
gating system  for  Fairmount  Park. 

HARLEM,  MONT.— The  American  Light  &  Water  Com- 
pany of  Chicago,  has  been  awarded  the  contract  for  the  con- 
struction of  a  municipal  water  system  at  this  place  at  $30,- 
940.     Ground  will  be  broken  September  1st. 

OROVILLE,  CAL. — The  Pacific  Gas  and  Electric  Company 
has  had  a  corps  of  surveyors  engaged  in  making  surveys  for 
a  great  storage  reservoir  in  Oregon  House  in  Yuba  County. 
From  the  reservoirs  the  plans  call  for  the  water  to  be  diverted 
to  the  Colgate  power  plant  by  means  of  a  reservoir,  which  will 
be  approximately  two  miles  in  length.     It  is  understood  that 

the  estimated  cost  for  the  total  project  is  in  the  neighbor- 
hood of  $1,000,000.  It  is  proposed  by  the  company  to  erect 
a  huge  dam  across  Oregon  House  Creek,  which  is  a  branch 
of  Dry  Creek,  in  its  turn  a  tributary  of  the  Yuba  River.  The 
area  covered  by  the  water  the  dam  would  impound  would  be 
approximately  700  acres. 

LOS  ANGELES.  CAL.— The  Board  of  Supervisors  has 
passed  an  ordinance  granting  to  the  Valley  Water  Co.  a  fran- 
chise for  a  period  of  forty  years  to  maintain  a  system  of 
water  pipes  in  certain  portions  of  Los  Angeles  County. 

HERMISTON,  ORE.— This  place  has  voted  bonds  in  the 
sum  of  $25,000  for  the  construction  of  a  municipal  water 
system.  The  system  calls  for  a  250,000  gallon  reservoir 
on  Hermiston  Butte  and  water  will  be  transferred  by  a  12- 
inch  main. 

OXNARD,  CAL.— The  Board  of  Trustees  has  taken  the 
initial  step  in  the  matter  of  municipal  ownership  of  the  water 
system  by  accepting  the  contract  of  the  engineering  firm  of 
Olmstead  &  Gillelan  to  prepare  plans  and  siiecifications  and 
superintend  the  construction  work  for  S  pei'  cent  of  the  bond 
issue  which  is  to  be  $100,000. 
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HEATING  PLANT,  UNIVERSITY  OF  CALIFORNIA 


BY  i.V.   B.    MEL. 


Dating  back  to  the  year  1906,  when  the  present 
central  Power  Plant  and  heating  system  of  the  Uni- 
versity of  California  commenced  operating  as  sucii. 
supplying  steam  heat  to  California  Hall  and  Harmon 
(A-nmasium,  there  has  rapidly  grown  up  with  the 
University's  increasing  needs  the  present  system  sup- 
plying heat  for  over  twenty  of  the  buildings  and  light 
and  power  for  practically  every  building  on  the 
Campus. 


the  munificence  of  Mrs.  Hearst,  the  Bacon  Library 
was  wired  and  lighted  from  a  2  pole,  20  kw.  Edison 
Type  "87,  110  volt  machine,  then  a  part  of  the  Electric 
Laboratory  located  in  the  Mechanics  Building.  A 
little  later  the  night  lighting  in  the  Library  was  sup- 
jjlied  from  a  30  kw.  133  cycle,  single  phase,  1100  volt, 
alternator,  also  a  part  of  the  Laboratory  equipment  at 
the  Mechanics  Building.  The  line  voltage  of  1100 
volts    was    stepped    down    at    the    Library    through    a 


The    SathtT    Gate,    Suutht-rn    Eiilrance    to    the    Uni  \  ».i^il.\  .    .Vbuvt:   tiie  arcli  ina.v  be  suun  the   litihting    t\-citui 


A  faithful  history  would  perhaps  begin  by  de- 
scribing the  wood  burning  stoves  and  oil  lamps  in 
the  first  building.  South  Hall,  occupied  in  1873,  and 
gradually  cover  the  successive  changes  naturally  fol- 
lowing along  with  the  additional  buildings  and  oc- 
cupied portions  of  the  Campus,  but  aside  from  a  few 
remarks  covering  this  period,  the  article  will  be  de- 
voted mainly  to  a  description  of  the  system  as  it  stands 
today. 

Electricity  first  appeared  on  the  Campus  at  Ber- 
keley,  for  lighting  purposes    in    1896,    when,   through 


transformer  to  110  volts.  During  the  day  time  switch- 
ing was  arranged  so  that  what  lights  were  necessary 
ci^iuld  be  run  from  the  direct  current  Edison  machine. 
At  the  same  time  a  10  light  Thompson-Houston 
arc  machine  together  with  twenty  open  arc  lamps  were 
presented  to  the  L'niversity  by  the  Oakland  Gas  Light 
<S.'  Heat  Company  through  John  A.  Britton  and  were 
installed  on  a  series  arc  line  around  the  Campus.  The 
10  light  machine  was  run  in  series  with  a  15  light 
^\Vlod  machine,  both  being  driven  by  a  straight  line 
engine  located   in   the   Mechanics   Laboratory.     From 
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lUifuI   walk  at  western  entrance    to   University. 


this  beginning  the  present  electric  light  and  power 
system  grew,  the  arc  system  having  been  changed 
over  first  to  a  25  light  Thompson-Houston  machine 
and  later,  in  1904,  to  an  alternating  current  arc  line 
with  a  larger  number  of  enclosed  arcs. 

First  Heating  Systems. 

Systematic  attempts  at  building  heating  began 
with  the  erection  of  small  individual  boilers,  usually 
of  the  sectional  type,  for  either  hot  water  or  steam 
service,  with  pipe-coil  or  cast  iron  radiators.  The  first 
one  was  placed  in  the  Bacon  Library  Building  at  the 
time  of  its  erection  in  1878  and  some  of  the  old  radia- 
tors installed  at  that  time  are  still  in  service.  They  are 
of  the  vertical  cast  iron  tube  type  really  acting  as 
direct-indirect  radiators.  Also  there  were  placed  large 
pipe  coils  in  boxes  under  the  first  floor.  The  heated 
air  was  passed  up  through  floor  registers  into  the 
central  portion  of  the  building.  These  registers  are 
still  faithfully  serving  as  part  of  the  present  heating 
system.  Other  buildings  as  well  were  supplied  with 
smaU   heating  boilers  but  these  have   gradually  been 


eliminated  one  by  one  until  at  present  only  two  build- 
ings on  the  Campus  are  heated  locally  ;  namely,  the 
Architectural  Building,  situated  at  the  north  entrance 
to  the  grounds  and  equipped  with  a  cast  iron  sectional 
steam  boiler  and  single  pipe  steam  radiation  system, 
and  the  President's  house,  located  on  the  extreme 
north  edge  of  the  Campus,  as  shown  in  the  full  page 
map  accompanying  this  article.  In  this  building  cast 
iron  radiators  are  supplied  with  heat  from  a  sectional 
hot  water  boiler. 

Present  Power  Plant. 

The  plant  itself  was  erected  in  1904  with  three  of 
the  present  boilers,  the  engine  and  necessary  auxil- 
iaries, but  operation  was  not  commenced  until  the 
fall  of  1905  when,  as  mentioned  above,  heating  was 
started  for  California  Hall  and  Harmon  Gymnasium. 
With  the  present  rate  of  increase  the  plant  will  have 
to  be  duplicated  within  a  period  of  two  or  three  years. 

The  equipment  now  in  service  and  the  operating 
arrangement  is  as  follows  : 


Hearst   Memorial  Mining  Building.    The  most  completely  equipped  Mining  School  in  the  world. 
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California  Hall  and  Bualt  Hall  of  Law,     Xew  buildin.iis    uiul.i-    tli 


:  nt    heating    installation. 


Boilers. 

The  power  plant  boilers  consist  of  lour  Babcock 
&  Wilcox  water-tube  boilers,  each  with  456  4  in.  16  ft. 
tubes  and  42  in.  drum,  giving  a  heating  surface  of  1270 
sq.  ft.  These  operated  at  140  lb.  pressure,  supply 
steam  to  the  engine,  auxiliaries,  and  heating  system. 
All  boilers  are  equipped  with  Peabody  furnaces  for 
oil  burning  with  Champion  burners,  oil  for  which  is 
pumped  from  a  13,000  gallon  tank,  located  on  the  bank 
of  Strawberry  Creek  50  feet  from  the  plant.  The 
pumping  equipment  consists  of  two  Snow  steam  pumps 
3x2x3,  one  being  kept  in  reserve. 

The  oil  pump  exhaust  passes  through  a  small  re- 
heater  beneath  the  pumps.  This  heats  the  oil  to  about 
125  degrees  F.  before  delivery  to  the  burners.  The 
exhaust  then  passes  out  through  a  coil  in  the  main 
oil  tank  and  discharges  into  the  creek. 

B.  and  W.  superheaters  deliver  the  steam  to  tlie 
main  header  under  a  superheat  of  from  60  to  120  de- 
grees, depending  on  the  load  conditions. 

When  necessary,  the  above  filers  may  be  supple- 
mented by  two  B.  and  W.  boilers  in  the  Mechanics 
Building  on  the  opposite  side  of  the  Campus.  These 
units  have  been  installed  and  in  operation  since   18''4 


and  1898.  Primarily,  however,  they  are  used  to  furnish 
.steam  for  laboratory  practice  in  the  Mechanics  Build- 
ing and  also  to  furnish  100  lb.  steam  to  the  Mining 
Liuilding  Laboratory  to  run  a  large  air  compressor. 

Vacuum  Pumps  and  Feed  Water  Pumps. 
An  Epping  Carpenter  12x16x16x18  air  circulating 
pump  arranged  with  two  air  cylinders  and  one  steam 
cylinder,  arranged  in  tandem,  handles  all  returns  from 
the  heating  system  maintaining  from  12  in  to  20  in.  of 
vacuum  on  the  system  and  forcing  the  return  water 
into  a  horizontal  tank  receiver  acting  as  a  hot  well. 
The  returns  are  reheated  by  steam  from  the  auxiliaries 
passing  through  a  pipe  coil  in  the  receiver  and  dis- 
charging into  the  creek.  The  "return  water,"  together 
with  the  necessary  make  up  water  is  raised  by  two 
Snow  Pump  Co.'s  5'4x3^x3  feed  pumps  and  dis- 
charged into  a  Hoppe  purifier  placed  4  feet  above  the 
boilers.  From  here  the  water  runs  by  gravity  to  the 
boilers,  the  purifier  being  under  boiler  pressure. 

Engines. 
The  engine,  manufactured  by  the  Mclntosh-Sey- 
mour  Co.,  is  of  the  vertical  cross  compou.id  type  12  in 
X  26  in.  x  30  in.  stroke.     It   was  originallv  desierned 


The    Doe    Library    Building.      This    magnificent    new    .■^truetuie   at    the   Universit.v   is   to   be   given   two 

stars    in    Baedeker's   American    Guide. 
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as  a  condensing  engine  but  is  now  operated  with  a 
back  pressure  of  about  5  lb.  gauge  on  account  of  the 
exhaust  being  connected  directly  into  the  heating  sys- 
tem on  which  this  pressure  must  be  maintained. 


Power    Installation    at    the   University. 

Between  the  low  and  high  pressure  cylinders  is  a 
reheater  which  delivers  the  steam  to  the  low  pressure 
cylinder  under  a  slight  superheat  and  at  a  pressure  of 
about  30  lb.  Combined  with  the  engine  governor  is 
a  motor  operated  Mclntosh-Seymour  speed  changing 
device.  A  double  throw  switch  on  the  exciter  panel 
gives  the  operator  control  of  this  device  and  a  varia- 
tion of  four  or  five  revolutions  per  minute  may  lie 
obtained  when  bringing  the  generator  up  to  synchron- 
ism for  parallel  operation. 

Generator. 

The  250  kw.  generator  made  by  the  .\llis-Chal- 
mers  Company  is  of  the  revolving  field  type,  having  48 
poles  and  71  field  coils,  running  three  phase  star  con- 
nected with  neutral  grounded.  Normal  load  current 
is  28.9  amperes  per  phase  with  a  terminal  voltage  of 
4000  volts. 
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from  a  small  10  kw.  generator  driven  by  the  main  fly- 
wheel through  a  friction  pulley.  This  may  be  clearly 
seen  in  the  picture  showing  the  interior  of  the  power 
equipment. 

Switchboard. 

.\n  illustration  in  this  article  shows  the  switching 
arrangement.  Six  panels  control  in  order  from  left  to 
right  as  follows:  (1)  The  direct  current  220  volt  three 
wire  service,  (2 )  Berkeley  Lighting  Company's  in- 
coming service,  (3)  the  Campus  distribution  service, 
(4)  an  e.xciter  panel  for  the  generator,  (5)  the  genera- 
tor service,  and  (6)  a  starting  panel  for  the  motor 
generator.  Oil  switches  are  so  arranged  that  the  upper 
and  lower  Campus  lines  are  separately  controlled  and 
either  may  he  carried  bv  the  L'iii\'ersity's  service  or 
the  Berkeley  service. 

As  shown  the  three  phases  of  both  services  are 
metered  by  full  sets  of  indicating  and  integrating 
meters.  Besides  these  panels,  there  is  a  separate  panel 
board  for  the  arc  lighting  on  the  Campus. 

Motor  Genera;or  Set. 

This  set,  consisting  of  two  50  kw.  Westilighouse 
d.c.    110  volt  generators  operated    in    series    for    220 


Battery    of    Boilers    at    the   University   Installation. 


.Switchboard     Arrangement     at     the     Power     iluusi-. 

\oIt  3  wire  distribution,  is  driven  by  a  2300  volt  2 
phase  induction  motor,  direct  connected  through  flex- 
ible couplings. 

To  supply  this  two  phase  current  fur  the  induction 
motor,  a  25  kw.  4000  to  2300  volt  Hornberger  trans- 
former is  connected  between  two  of  the  4000  volt 
leads  for  one  phase  and  the  2300  volts  from  neutral 
to  the  third  wire  is  taken  for  the  second  phase.  This 
arrangement,  made  necessary  through  the  failure  of 
one  of  the  two  75  kw.  Scott  connected  transformers 
some  time  ago,  has  given  satisfactory  service  ever 
since. 

Heating  System. 

Steam  distribution  for  Campus  heating  is  divided 
into  two  separate  parts,  the  lower  line,  providing  fnr 
California  Hall,  iioalt  Hall,  Harmon  Gymnasium,  ami 
the  new  University  Library,  is  operated  under  a  pres- 
sure of  from  4  to  7  lb.  This  steam  is  taken  from  the 
engine  exhaust  when  the  engine  is  running  and  if  this 


Excitation  for  the  field  is  furnished  from  a  motor 
generator  set  run   either  from  the  Berkeley  Lighting 
Company's  service,  or  the  generator  itself  but  should      is   not    sufficient,    as    is   often    the    case    in   very    cold 
this  source  fail  at  starting  the  excitation  can  be  had     weather,  sufficient  "make  up"  to  maintain  the  pressure 
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Map    of    Campus    Showing    Untierground    Mains    and    Tunnels    of    University    Heating    System. 
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is  taken  direct  from  the  boiler,  a  Ma.son  reducing  valve 
making  the  reduction  from  the  140  boiler  pressure. 
The  pipe  for  nearly  all  of  this  lower  Campus  distri- 
bution is  carried  in  tunnels  from  the  plant  to  the  build- 


A   Portion    of   the    Heating  System   Crossing   Straw- 
berry  Creek. 

ings.  The  upper  Campus  is  heated  by  a  steam  line 
using  live  steam  reduced  from  140  lb.  to  35  lb.  by  an 
automatic  Mason  reducing  valve  and  at  each  separate 
building  the  steam  is  again  reduced  to  a  pressure  of 
about  5  lb:  for  the  radiators. 

As  already  mentioned,  this  upper  line  is  connected 
by  a  4  in.  line  with  the  Mechanics  boilers  and  these, 
in  case  of  heavv  load  or  when  ever  the  main  boilers 


have   to  be   shut   down   for  repairs,   may  be  used   for 
Campus  heating. 

Expansion  in  both  steam  and  return  pipes  is  taken 
up  by  sliding  expansion  joints  placed  in  the  20  man- 
holes.    Anchors  on   the   mains,  subdivide   the   expan 
sion  so  that  not  more  than  200  ft.  of  pipe  is  expanded 
into  any  one  joint. 

The  type  of  construction  first  used,  for  buried 
lines,  placed  the  pipes,  steam  and  return,  in  a  plain 
wooden  box  of  2  in.  redwood,  both  pipes  being  cov- 
ered with  1  in.  asbestocel  of  85  per  cent  magnesia 
cr)\ering  and  allowed  to  expand  on  iron  rollers  placed 
at  intervals  of  about  15  ft.  on  the  bottom  of  the  box. 

This  method  has  been  entirely  rej^laccd  within 
the  last  five  years,  all  lines  laid  since  then  having  been 
covered  with  1  in.  thickness  of  85  per  cent  magnesia, 
wrapped  with  canvas  and  painted  with  a  water  proof 
paint.  The  whole  is  then  enclosed  in  a  salt  glazed 
sewer  tile  large  enough  to  allow  a  1  in.  free  air  space 
around  the  covering.  The  2  ft.  tile  sections  have  their 
joints  cemented  to  prevent  seepage  water  from  getting 
in  around  the  pipe  and  covering  a  4  in.  porous  drain 
tile  is  placed  in  the  trench  under  the  main  tile  to  carry 
as  much  as  possible  of  this  seepage  water  away  from 
the  lines. 

The  expansion  is  prn\'ided  for  bv  placing  tile  tees 


^S/4' 


'Pir>£ 


VJ///U6 


2i2ZZ^ 


■CJTTTr 
•  •  ■'  >. -■ 


3'  Cf/A/^fV£LS- 


.2>1^' 


>,>:>>=' 


CHAMf^  ei-     r«  S£  ser  out  /jtoa/ 


AltOUNO    A  A   AftOyvN  ■ 


!,-• 

■v^' 


in/  Tt-AXie. 


Clever  Design  Used  in  Underground  Piping  System. 


J 


September  2,  1911.] 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS 


205 


at  intervals  of  about  12  feet.  The  tee  opening  turned 
down  and  usually  resting  on  a  concrete  base,  contains 
a  roller  stand  and  roller  on  which  the  pipe  rests  and 
travels  in  expansion. 

Some  idea  of  the  amount  of  heating  supplied  by 
the  lower  campus  lines  alone  may  be  gained  from  the 
following  data : 

Building               Direct  Heating  Indirect  Heating 

California  Hall  1,700  Sq.  Ft. 

University  Library 5,900  Sq.  Ft.  1,700  Sq.  Ft. 

Boalt  Hall 800  Sq.  Ft.  750  Sq.  Ft. 

Harmon  Gymnasium...-  700  Sq.  Ft. 


Sft- 


Total 6,700  Sq.  Ft.         4,850  Sq.  Ft. 

In  addition  to  this,  steam  is  supplied  to  heat  water 
for  150  showers  in  Harmon  Gymnasium  and  hot  water 
at  the  basins  in  all  four  buildings. 

Tunnels. 

Within  the  last  two  and  a  half  years,  the  Univer- 
sity has  added  to  its  heating  and  power  system  over 
1000  feet  of  tunneling  to  provide  for  steam  pipes  and 
electric  cables.  These  tunnels  are  located  as  shown 
in  the  map  of  the  Campus  and  consist  of  800  feet  of 
concrete  construction  6  ft.  6  in.  high  and  5  feet  wide 
connecting  the  power  plant  with  the  new  University 
Library,  Boalt  Hall  and  California  Hall.  Besides  these 
there  have  been  added  three  smaller  concrete  tunnels 
having  an  opening  of  4  ft.  .x  4  ft.  to  carry  steam  pipes 
and  cables  under  the  permanent  road  recently  com- 
pleted and  running  in  front  of  the  new  Library  and 
past  the  Mining  Building.  These  avoid  the  possi- 
bility of  ever  having  to  tear  up  the  permanent  roads 
in  case  of  pipe  line  failures. 

The  method  of  supporting  steam  pipes  and  returns 
is  shown  in  the  diagram.  The  supports  are  placed  at 
intervals  of  11  feet  and  at  suitable  intervals  heavy 
anchors  imbedded  in  the  concrete  walls  and  sliding 
expansion  joints  are  provided  to  care  for  the  expansion. 

The  same  pipe  support  construction  is  used  be- 
tween the  power  plant  and  the  tunnel  entrance  across 
the  creek.  ■  Two  concrete  piers  about  18  feet  apart 
and  on  either  bank  carry  the  uprights  as  shown. 

Throughout  these  tunnels  is  a  full  system  of  con- 
duit lighting  controlled  by  three  way  switches  at  each 
end  of  each  tunnel  section,  the  lights  being  spaced 
about  20  feet  apart  in  incondulets. 

Electric  Distribution. 

Up  to  the  summer  of  1909  all  distribution  of  elec- 
tric service  was  made  from  the  Mechanics  Building 
plant  where  the  transformers,  switchboards,  motor 
generator  and  generators  were  installed.  .At  that  time 
the  transfer  was  made  to  the  power  plant  on  the  op- 
posite side  of  the  Campus  of  the  above  apparatus  with 
the  exception  of  the  generator,  and  the  equipment  in- 
stalled about  as  it  stands  at  present,  the  power  plant 
generator  switchboard  being  combined  with  the  others. 

The  character  of  electric  distribution  consists  of 
pole  hue,  power  cabling  run  in  iron  pipe  underground, 
and  m  4-duct  vitrified  conduit.. 

This  includes  approximatelv  a  mile  run  on  poles 
up  to  the  Greek  Theatre  and  on  up  Strawberrv  Can- 
yon, supplying  lights  and  power  to  the  Dairj''  Barn, 
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Cross-Section     View     of     Tunnel.     Showing     Clever 
Design    of    Pipe    Rests. 

Swimming  Pool  and  new  Hog  Serum  Laboratory  re- 
cently completed  above  the  Swimming  Pool. 

Up  to  a  year  ago  the  distribution  was  2300  volt  2 
phase,  obtained  from  the  Berkeley  Lighting  Co.,  4000 
V.  pow-er  through  two  Scott  connected  75  kw.  trans- 
formers and  from  a  two  phase  2300  volt  generator  in 
the  Electric  Laboratory.  At  the  time  of  the  change 
from  the  Mechanics  Building  to  the  Power  Plant  and 
in  order  to  continue  this  service  the  present  generator 
was  specially  tapped,  one  phase  being  taken  from  the 
neutral  to  one  4000  volt  lead,  giving  2300  volts,  and 
the  other  phase  taken  from  two  taps  brought  out  from 
the  other  two  windings  using  only  14  of  the  24  coils 
on  each  winding,  thus  giving  2300  volts  at  94  degrees 
phase  displacement. 

In  the  summer  of  1910  all  "high  tension"  distribu- 
tion was  changed  over  from  two  to  three  phase.  This 
change  entailed  considerable  work  and  scheming  to 
accommodate  the  various  motors,  transformers  genera- 
tor, etc.,  to  the  new  service,  but  the  change  was 
effected  without  any  mishaps  and  without  any  serious 
interruptions  of  service.  To  do  this,  a  number  of  two- 
phase  induction  motors  had  to  have  their  windings  re- 
connected for  the  three  phases.  This  was  done  some 
time  previous  to  the  change  and  the  motors  were 
operated  three  phase  from  Scott  connected  transform- 
ers on  the  two-phase  line. 

Motor  Service. 

Over  forty-five  motors  furnish  power  for  different 
purposes  in  the  various  buildings,  exclusive,  of  course, 
of  those  used  for  testing  purposes  in  the  laboratory' 
equipments.    The  motors  are  single-phase,  two-phase, 
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and  three-phase  induction  of  110,  220  or  440  voltage. 
Besides  these,  a  number  of  smaller  motors  and  stor- 
age batteries  are  operated  on  the  direct  current  line, 
and  a  number  of  electric  furnaces  and  stereopticon  lan- 
terns are  used  in  the  diftcrent  departments. 

Lighting  Service. 
Tliis  service  is  furnished  to  practically  every  build- 
ing on  the  grounds,  and  in  addition,  a  series  arc -line, 
over  two  and  a  half  miles  in  length,  completely  en- 
circles the  campus  with  its  thirty-six  enclosed  arcs  and 
six  series  tungsten  lamps.  Current  for  these  is  fur- 
nished from  a  fifty  lamp,  6.6  ampere  General  Electric 
arc  transformer  located  in  the  Power  Plant.  Of  the 
six  series  tungstens  mentioned  as  part  of  the  arc  sys- 
tem, four  of  250  watt  capacity,  illuminate  the  new 
Sather  Gate  at  the  Telegraph  Avenue  entrance  as 
shown. 


CALIFORNIA  OIL  INDUSTRY. 

The  California  (  )il  World  has  ciiin]iilc(l  snnu-  in- 
teresting figures  on  the  great  oil  industry  in  the  ( inldcn 
State.  It-  is  estimated  that  it  would  require  an  un- 
broken train  of  oil  tank  cars  reaching  from  San  hVan- 
cisco  to  Chicago  to  haul  at  one  load  the  present  annual 
output  of  the  California  oil  fields. 

The  present  annual  output  of  the  fields  of  the 
state  at  80,000.000  barrels,  is  at  least  three-eights  of  the 
entire  output  of  the  United  States.  I'iguring  the  ca- 
pacity of  the  tank  cars  at  300  barrels  each  and  each 
forty  feet  in  length  with  the  usual  intervening  coup- 
ling space  it  would  require,  using  round  numbers. 
267,000  cars  to  carry  this  amount  and  with  the  neces- 
sary compliments  of  locomotives  to  pull  them  such  a 
huge  train  would  reach  from  San  Francisco  to  Chi- 
cago, a  distance  of  over  2000  miles.  Or  it  would  make 
8900  trains  if  cut  up  into  thirty  cars  each. 

The  investment  of  the  California  oil  industry 
represents  $200,000,000.  The  value  of  Standard  Oil's 
interest  in  the  state  is  $30,000,000. 


ELECTRICITY  AND  THE  CODLING  MOTH  IN 
THE  GREAT  NORTHWEST. 

BY  AUGUST  WOLF. 

Electricity  as  an  agency  to  destroy  the  codling 
moth  is  the  latest  innovation  of  modern  apple  orchard- 
ing in  the  Spokane  valley,  where  W.  AI.  Frost,  in- 
ventor of  the  device,  and  J.  C.  Lawrence,  a  iiractical 
grower  of  Spokane,  made  what  is  declared  to  be  the 
first  demonstration  of  its  kind  in  the  world  the  even- 
ing of  August  18.  The  test  was  made  in  a  six-years' 
old  orchard  at  Opportunity,  Wash.,  where  a  score  of 
second-brood  moths  and  hundreds  of  green  aplii^  were 
killed  in  a  few  minutes.  The  apparatus  consists  of  a 
storage  battery  to  charge  incandescent  light  globes  of 
six-candle  power,  which  are  netted  with  fine  steel 
wires,  coated  with  copper  and  tin.  alternately.  .At- 
tracted by  the  bright  light  in  the  tree,  to  which  the 
globe  is  strung  by  a  covered  wire,  the  moth  flies 
against  the  net  work,  completes  the  electric  circuit  anrl 
is  instantly  killed,  the  body  dropping  into  a  recep- 
tacle beneath  the  globe.  Mr.  Frost  thinks  that  one 
battery  to  an  acre  of  trees  will  keep  the  moths  under 
control,   thus   eliminating  spraying   and   saving  many 


dollars  for  equipment  and  fluid.  If  electric  light  wires 
are  extended  to  the  orchard  tracts,  as  they  are  in  the 
Spokane  valley,  the  expense  of  batteries  may  be  saved 
by  making  direct  connection  and  using  the  commer- 
cial current.  The  cost  of  covering  the  globes  with 
wire  nets  is  a  small  item  and  any  electrician  can  do  the 
work.  Growers  in  various  parts  of  eastern  Washing- 
ton are  preparing  to  equip  their  orchards  with  the  new 
pest  destroyers  the  coming  season. 


GRAND  PRIZE  FOR  ELECTRIC  SAFETY  LAMP. 

The  P.ritish  government  announce  that,  in  order 
to  encourage  the  production  of  safe  and  efficient  types 
of  electric  lamps  for  miners,  a  colliery  proprietor  has 
placed  at  their  disposal  the  sum  of  £1,000  ($4866.65)  to 
be  offered  as  a  prize  for  the  best  lamp  or  lamps  fulfill- 
ing the   requirements  specified  below. 

Mr.  Charles  Rhodes  (a  former  president  of  the  Insti- 
tute of  Mining  Engineers)  and  Mr.  Charles  H.  Merz 
(a  member  of  the  departmental  committee  on  the  use 
of  electricity  in  mines)  have  consented  to  act  as  judges. 
The  conditions  of  the  competition  are  as  follows: 

1.  The  competition  will  be  open  to  persons  of 
any  nationality. 

2.  It  will  be  in  the  discretion  of  the  judges  to 
award  the  whole  of  the  prize  for  the  lamp  which  the\' 
consider  to  be  the  best,  or  to  divide  the  prize,  or  to 
make  no  award  if  no  lamp  appears  to  them  to  be  of 
sufficient  merit. 

3.  Lamps  must  be  addressed  care  of  C.  Rhodes, 
Esq.,  at  the  Home  Office  testing  station,  Rotherham, 
England,  and  must  reach  the  testing  station  not  later 
than  December  31.  1911.  A  spare  globe  should  accom- 
pany each  lamp. 

The  requirements  which  should  be  fulfilled  l)v 
any  lamps  submitted  for  competition  are  as  follows: 

1.  The  lamp  should  be  of  sound  mechanical  con- 
struction, so  as  to  withstand  rough  usage. 

2.  The  lamp  should  be  of  simple  construction 
and  easy  to  maintain  in  good  order  and  repair. 

3.  The  lamp  should  be  so  constructed  as  to  ren- 
der impossible  the  ignition  of  inflammable  gas  either 
within  or  without  the  lamp. 

4.  The  lamp  battery  should  be  so  constructed 
that  an}'  liquid  which  it  may  contain  cannot  be  spilled 
when  the  lamp  is  in  use,  and  means  should  be  pro- 
vided for  dealing  with  any  gas  which  may  be  gen- 
erated by  the  battery. 

5.  The  materials  used  and  the  construction  should 
he  such  that  metals  and  other  parts  will  not  be  liable 
to  deterioration  by  corrosion  as  a  result  of  the  action 
of  the  "electrolyte,"  etc.,  used  in  the  battery. 

6.  The  lamp  should  be  eft'ectively  locked  so  that 
it  cannot  be  opened  without  detection. 

7.  The  lamp  should  be  capable  of  giving  an 
amount  of  light  not  less  than  2  candlepower  contin- 
uously for  a  period  of  not  less  than  10  hours. 

8.  The  light  should  be  well  distributed  outside 
the  lamp.  A  movable  reflector  to  concentrate  or  to 
shield  the  light  may  be  provided. 

In  addition  to  the  above  requirements,  regard  will 
be  paid  to  fa)  the  first  cost  of  the  lamp;  fb)  the  cosi 
of  maintenance;  fc)  convenience  in  handling,  and  (d) 
the  weight  of  the  lamp  when  charged  and  ready  for 
use. 
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PRIMER     OF     APPLIED    THERMODYNAMICS.' 
Introduction. 

The  development  of  the  steam  turljine  during 
recent  years  and  the  many  increasing  applications  of 
producer  gas  on  the  Pacific  Coast  have  led  western 
engineers  to  dig  again  into  their  long  forgotten  text- 
books and  re\-ie\v  subjects  of  by-gone  college  days 
long  since  forgotten.  The  subject  matter  of  thermo- 
dynamics is  not  attractive  or  interesting,  especially 
to  young  engineers.  College  students  long  since 
found  this  study  so  dry  and  lacking  in  interest  to  them 
that  many  nicknames  fur  the  study  ha\e  been  in- 
vented by  them  involving  names  more  forceful  than 
elegant.  The  study  of  thermodynamics  or  heat  forces 
is  essential,  however,  in  gaining  a  thorough  knowl- 
edge of  the  fundamental  ]irinciples  of  the  steam  engine, 
the  steam  turbine,  the  gas  engine,  the  air  compressor 
and  any  other  machine  or  device  in  which  sol,'ds, 
liquids,  or  gases  are  used  in  de\eloping  or  transmit- 
ting energy  by  heat. 

By  putting  directly  to  the  college  student  the 
C|uestion,  why  this  lack  of  interest?,  a  \-crv  good 
reason  is  soon  ascertained.  The  subject  is  usually 
given  in  the  senior  year.  Three  long  years  of  study 
on  the  part  of  the  student  have  brought  him  to  his 
last  year  in  college,  and  the  course  of  thermodynamics 
greets  liim  with  long  columns  of  integral  signs  and 
symbols.  In  his  last  year  the  student  begins  to  real- 
ize that  the  bread-earning  days  are  not  far  distant. 
He  wants  to  put  aside  theory  and  get  practical  ideas. 
Toward  the  latter  part  nf  the  senior  year  when  the 
practical  side  arri\-es  at  last,  he  has  but  a  few  weeks 
left  before  graduation,  and  in  the  excitement  of  the 
closing  days  of  his  college  career,  he  tenderlv  lays 
aside  his  dear  thermodynamics  book,  hopefully  trust- 
ing that  kind  pro\-idence  will  never  again  torture  him 
with  so  many  supposedly  meaningless  mathematical 
symbols  for  such  a  seemingly  useless  and  theoretical 
subject. 

It  is  the  purpose  of  the  following  series  of  lectures 
to  get  at  the  applications  of  thermodynamics,  explain 
them  as  briefly  and  simjily  as  possible,  and  in  so  far 
as  is  possible  accomplish  all  results  without  the  use 
of  any  but  the  simplest  mathematics.  It  is  the  ojiin- 
ion  of  the  author  that  not  only  depth  of  the 
subject  must  be  reached  by  the  engineer,  Init  the 
thorough  mastering  of  the  fundamental  principles  is 
essential.  These  fundamentals  should  be  so  thor- 
oughly mastered  that  never  again  through  life  should 
the  engineer  have  difficulty  in  grasping  every  possible 
application  of  the  steam  tables,  adiabatic  and  isother- 
mal expansion  and  entrophy.  With  this  idea  in  view, 
the  following  series  of  lectures  are  designed  and  if 
the}'  call  forth  a  good  healthy  discussion,  a  more  earn- 
est desire  among  young  engineers  to  seek  the  truth 
m  their  chosen  profession,  the  author  shall  feel  that 
his  purpose  has  been  accomplished. 

First  Lecture. 

Heat — Temperature. 

\\  hen  we  put  our  finger  into  a  cup  of  warm 
water  and  then  again  into  water  formed  by  the  melt- 

A  resume,  devoid  of  liigher  mathematics,  covering  tlie  essen- 
tvr'^  T°'  ^  series  of  lectures  now  being  given  by  the  editor  of 
this  Journal  before  the  Senior  Mechanical  Engineering  students 
at    the   University   of   California. 


ing  of  ice,  a  distinct  sensation  is  felt  in  each  case. 
Many  years  ago  scientists  and  philosophers  attempted 
to  explain  this  sensation  by  assuming  that  a  sub- 
stance existed  which  they  called  "caloric."  whose 
entrance  into  our  bodies  caused  the  sensation  of 
warmth,  and  whose  egress  therefrom  the  sensation  of 
cold.  I'.ut  heat,  if  ^a  substance  at  all,  cannot  be  simi- 
lar to  those  substances  with  which  we  are  familiar, 
for  a  hot  body  weighs  no  more  than  one  which  is 
ci.ild.  The  calorists  then,  had  to  give  a  hitherto  un- 
known ])roperty  to  their  substance  and  maintained 
that  "caloric"  was  a  weightless  fluid.  This  substance 
alsii  had  the  property  of  filling  the  interstices  of 
bodies  and  of  passing  between  bodies  over  any  inter- 
vening space.  To  illustrate,  they  said,  caloric  would 
fill  the  interstices  of  a  body  as  water  enters  a  sponge. 
Xow,  when  we  squeeze  a  sponge  some  of  the  water 
oozes  out  and  wets  our  hands.  The  calorists  assumed 
that  the  frictiim  or  rubbing  of  a  body,  with  the  hand, 
for  instance,  made  the  hand  warm  because  friction 
was  supposed  td  decrease  the  capacity  of  a  body  for 
holding  "caloric,"  and  as  in  the  squeezing  of  the 
sponge,  water  oozes  out.  so  caloric  oozed  out  and 
made  the  hand  feel  warm.  I3a\-v,  however,  exploded 
this  theory  in  1799.  when  by  rubbing  two  pieces  of  ice 
together,  he  actually  caused  the  ice  to  melt.  This 
evidently  would  be  imiiossible  under  the  caloric 
theory  above  stated,  according  to  which  friction 
caused  capacity  for  caloric  to  be  decreased.  Yet  here 
was- evidenced  the  adverse.  From  time  immemorial, 
men  have  considered  that  the  force  of  truth  is 
almight}-,  and  }-et  how  slow  the  human  race  is  to 
overthn_>w  an  imperfect  but  well-established  theory. 
For  instance,  so  powerful  was  .Sir  Isaac  Newton's  grip 
on  the  scientific  world  that  because  he  announced  that 
no  successful  correction  coukl  e\er  be  made  for  the 
une\-en  refraction  of  light  rays  in  lenses,  the  whole 
world  for  fifty  years  thoroughly  abandoned  the  idea 
of  ever  being  able  to  use  refracti\'e  telescopes,  and 
consequently,  during  this  period  we  find  telescopic  re- 
flective mirrors  used  entirely.  And  so  it  was  in  the 
case  of  the  theory  of  heat.  Xot withstanding  the  all- 
])owcrful  tlemonstration  of  Davy  in  1799,  it  remained 
for  Joule,  nearly  fifty  years  later  to  finally  put  forth 
the  finishing  data  to  forever  overthrow  the  caloric 
theory  and  introduce  the  modern  idea  of  heat.  This 
eminent  scientist  constructed  a  machine  in  many  re- 
spects similar  to  an  ice-cream  freezer,  the  essential 
ditTerence  being,  however,  that  the  machine  was  used 
to  increase  the  heat  in  the  li(iuid  instead  of  cooling 
the  same.  Joule  concei\e(l  the  idea  that  heat  was  one 
form  of  energy.  Should  this  be  true,  it  should  be 
mutually  convertible.  One  of  the  easiest  methods  of 
measuring  energy  is  the  well  known  pile  driver.  En- 
ergy is  definitely  compiite(l  by  weighing  the  hammer 
in  pounds  and  multiph-ing  b}-  the  distance  in  feet 
through^  which  the  weight  falls.  The  result  is  foot 
pounds  of  energy.  Ry  a  cle\er  contrivance  v,con- 
structcd  somewhat  on  this  priucijile,  Joule  measured 
the  amount  of  energy  absorbed  in  his  machine  and 
the  consequent  rise  of  temperature  in  the  licpiid.  He 
soon  established  the  fact  that  a  definite  number  of 
foot-pounds  of  mechanical  energy  was  e(|uivalent  to 
a  definite  number  of  heat  units  in  the  liquid.  This 
experimental   result  is  most  important  and  is  one  of 
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the  basic  principles  of  modern  engineering.  Careful 
scientific  measurements  have  proved  that  one  British 
thermal  unit,  or  B.t.u.  of  heat  energy  is  equivalent  to 
778  foot-pounds  of  mechanical  energy. 

Heat  may  be  communicated  from  one  body  Id 
another  in  three  different  ways,  namely:  1)y  radiation, 
conduction  and  convection. 

It  is  a  matter  of  common  knowledge  that  when 
two  bodies  at  different  temperatures  are  separated- by 
a  transparent  medium,  such  as  air,  or  water,  or  glass, 
or  ice,  heat  passes  from  the  warmer  to  the  colder 
irrespectively  of  the  temperature  of  the  inter- 
vening medium,  except  in  so  far  as  its  transpar- 
ency may  in  some  slight  degree  be  affected  by  the 
temperature.  This  process  of  transference  from  one 
body  to  another  body  at  a  distance  through  an  inter- 
vening medium  is  called  radiation  of  heat. 

When  two  bodies  are  in  contact,  one  with  the 
other,  heat  is  transferred  from  the  warmer  to  the 
colder.  This  process  is  called  conduction  of  heat. 
Convection  is  the  transfer  of  heat  caused  by  the  rise 
of  heated  particles  in  a  mass  of  liquid  or  gas.  I^or 
instance,  in  the  so-called  "hot  air"  heaters  the  room 
is  warmed  by  heated  particles  of  air  being  conveyed 
b}'-  convection  currents  to  various  parts  of  the  room. 
The  transference  of  heat  from  a  furnace  to  the  boiler 
takes  place  by  all  these  methods,  radiation,  convec- 
tion, and  conduction,  while  the  heat  is  distributed 
through  the  mass  of  the  water  by  convection.  .\t 
present,  however,  the  exact  laws  governing  these 
methods  of  transfer  are  unknown. 

One  of  the  most  striking  and  beautiful  illustra- 
tions that  can  be  cited  from  the  great  forces  of  na- 
ture in  which  convection  currents  are  utilized  is  the 
non-freezing  of  our  mountain  lakes  in  winter,  thus 
demonstrating  the  ever  presence  of  a  kind  providence 
in  protecting  life,  for  in  this  case  the  lake  trout  are 
preserved.  When  the  cold  winter  weather  arrives 
the  surface  waters  of  our  mountain  lakes  contract  or 
become  more  dense.  The  surface  waters  thus  becom- 
ing heavier  sink  below  allowing  the  warmer  waters 
to  rise  to  the  top.  These  in  turn  become  cooled  and 
sink,  allowing  the  warmer  waters  again  to  rise.  In  this 
way  convection  currents  are  continually  exerting  them- 
selves lowering  the  temperature  of  the  entire  lake  wat- 
ers. When  the  water  is  within  7.1  deg.  F.  of  freezing 
solid,  as  if  nature  half  re]jented  for  the  crime  about 
to  be  permitted,  it  has  endowed  the  water  with  such 
unique  physical  properties  that  no  longer  does  it  grow 
more  dense  in  cooling  but  on  the  contrary  less  dense, 
hence  the  convection  currents  are  automatically 
stopped  in  time  to  keep  the  lake  from  freezing  solid 
and  water  being  a  comparati\ely  poor  conductor  of 
heat,  but  a  thin  coating  of  ice  is  formed. 

Before  going  further  into  a  discussion  of  the 
mechanical  equivalent  of  heat,  which,  as  we  have  seen, 
was  first  computed  by  Joule,  it  is  positively  necessary 
that  we  have  a  clear  conception  of  the  difference  be- 
tween "quantity"  of  heat  and  mere  difference  in  "tem- 
perature." Let  us  conceive  that  we  have  before  us  a 
\'esFel  containing  62.5  lb.  of  water  at  O  deg.  C.  or  just 
above  freezing  point  and  another  vessel  containing 
an  equal  amount  of  water  at  100  deg.  C,  or  just  below 
boiling  point.  Conceive  also  that  we  have  two  pieces 
of  lead  each  weighing  62.5  lb.,  the  one  at  0  deg.  C. 


and  the  other  at  100  deg.  C.  If  you  dip  your  finger 
into  the  hot  water  and  touch  the  hot  lead  you  will 
experience  the  same  severe  burning  sensation,  and 
yet  if  you  mix  the  hot  water  with  the  cold  lead  and 
the  cold  water  with  the  hot  lead  the  remarkable  result 
is  obtained  that  in  the  former  case  the  resultant  mix- 
ture is  very  close  to  97  deg.  C,  while  in  the  latter 
case  the  mixture  has  but  a  temperature  of  3  deg.  C. 
Hence  it  is  very  evident  that  different  bodies  have 
different  capacities  for  storing  heat,  and  that  "quan- 
tity of  heat"  and  "temperature"  are  widely  different 
conceptions.  With  the  exception  of  hydrogen  gas, 
water  of  all  the  physical  substances,  is  capable  of 
storing  more  heat,  whereas  lead  is  one  of  the  poorer 
reservoirs  of  heat  energy  for  a  given  rise  in  tempera- 
ture. 

From  the  above  discussion  it  is  readily  seen  that 
temperature  is  an  indicator  of  the  physical  effect  of 
heat  rather  than  a  quantitative  means  of  heat  meas- 
urement. In  the  strictest  sense,  then,  the  word  heat 
is  used  to  denote  that  something  which  the  hot  lead 
in  the  above  illustration  communicated  to  the  cold 
water  when  the  hot  lead  lost  97  deg.  in  temperature 
and  the  cold  water  was  raised  in  temperature  to  3 
deg.  C.  Temperature  on  the  other  hand  is  a  definite 
quality  of  matter,  varying  generally  in  any  particu- 
lar piece  of  matter  when  heat  is  communicated  to  it 
or  taken  from  it,  although  we  shall  find  some  most 
important  exceptions  in  which  large  quantities  of 
heat  may  be  added  to  a  substance  or  taken  therefrom 
without  affecting  the  temperature  in  the  slightest 
degree. 

Next,  then,  in  order  that  we  may  talk  intelli- 
gently regarding  "quantity  of  heat"  and  "tempera- 
ture," it  is  necessary  that  we  give  at  once  the  units 
in  which  we  are  to  measure  "quantity  of  heat"  and 
"temperature." 

In  casting  about  for  some  physical  substance  to 
use  in  our  definitions,  almost  any  substance  might 
have  been  selected,  but  as  water  is  so  widely  distrib- 
uted throughout  the  globe  and  can  be  secured  com- 
paratively easily  in  a  pure  state,  scientists  and  engi- 
neers have  made  use  of  it  for  their  unit  definitions. 

That  amount  of  heat  which  is  required  to  raise 
one  pound  of  water  from  62  deg.  F.  to  63  deg.  V. 
is  called  one  British  thermal  unit,  or  one  B.t.u.,  and 
is  universally  used  as  the  heat  unit  by  American  and 
British  engineers.  On  the  other  hand,  that  amount 
of  heat  which  is  required  to  raise  one  kilogram  of 
water  from  15  deg.  C.  to  16  deg.  C.  is  called  one  calorie, 
and  is  universally  used  by  scientists,  and  is  being  more 
and  more  used  among  engineers. 

We  find  by  proper  substitutions  and  calculations 
that 

1  B.t.u.  =  0.252  Calorie. 
1  Calorie  =  3.97  B.t.u. 

In  the  matter  of  temperature  measurement  three 
separate  systems  are  in  vogue  and  are  the  Fahrenheit, 
Centigrade  and  Reaumur.  The  first  mentioned  scale 
indicates  the  freezing  point  of  water  at  32  deg.  F. 
and  the  boiling  point  at  212  deg.  F.,  the  second  at 
0  deg.  C.  and  100  deg.  C,  and  the  third  0  deg.  R.  and 
80  deg.  R.,  respectively.  It  is  most  unfortunate  thai 
the  three  separate  scales  should  have  attained  such  a 
hold   upon   the   engineering  and    scientific   world   that 
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we  should  thus  be  compelled  to  be  able  to  readily  con- 
vert any  one  scale  into  units  of  the  other. 

The  Fahrenheit  scale  although  more  cumber- 
some than  the  Centigrade  is  used  almost  entirely  in 
engineering  practice,  while  the  Centigrade  is  used  in 
scientific  works  and  by  engineers  on  the  continent. 
The  Reaumur  is  used  in  Russia  and  in  distilleries  and 
breweries. 

In  Fig.  1  will  be  found  a  diagrammatic  representa- 
tion of  the  three  scales  and  their  respective  numerical 
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Fig.   1. 

values  at  the  two  common  points  of  calibration, 
namely:  the  freezing  and  boiling  points  of  water.  For 
strictly  accurate  transformation  of  the  one  to  the  other, 
however,  we  should  deduce  exact  equations,  so  that 
any  temperature  on  one  scale  can  be  quickly  and  accu- 
rat?ly  computed  on  the  other.  We  shall,  then  proceed 
to  deduce  definite  algebraic  relationships  of  the  one 
with  the  other. 

Among  the  ancient  Greeks,  Euclid  proved  that  if 
we  have  a  triangle  as  shown  in  Fig.  2  with  a  line  CE 


A 


Fig   2. 


h-awn  parallel   to  BD  then  the  length   CE  would   lie 
:o  BD  as  AE  is  to  AD  or  algebraically  speaking: 

AE     CE 


AD     BD 

Turning  oiir  attention  now  to  Fig.  3  we  have  the 
same  figure,  only  a  little  bit  disguised. 

Let  us  suppose  we  have  two  points  A  and  B, 
fixed  m  the  plane  of  the  paper  and  that  these  points 
measure  yi  and  y=  units   from   the   line   X   X    and   xi 


X 


Fig.  3 

and  x^  units  from  the  line  Y  Y  .  Since  these  points 
are  permanently  fixed,  the  line  A  C  B  is  permanently 
fixed,  as  two  fixed  points  determine  a  line.  Now  let 
us  take  any  point  on  the  line  A  B  such  as  C.  Evi- 
dently, at  any  given  position  it  will  measure  y  units 
from  the  line  XX,  and  x  units  from  the  line  YY, 
and  consequently  under  any  given  definite  condition.s 
its  position  is  fixed.     Looking  at  the  figure  we  have 

CE  =  y  —  y.    BD  =y=  —  yi 
AE  =  x  —  XI     AD  =  X2  —  xi 

or  substituting,  we  have 

AE         CE  y — yi         x  — x^ 

= ,     or  = . 

AD        BD  y=  — y.        x=  — x. 

Returning  now  to  our  temperature  scales  let  us 
derive  a  relationship  between  the  Fahrenheit  and  Cen- 
tigrade scales.    We  have  two  definite  given  conditions. 

At  freezing  point  of  water  xi  ^=  32  deg.  on  Fahren- 
heit, which  corresponds  to  yi  =  0  deg.  on  Centigrade. 

Also  at  boiling  point  of  water  x:  =  212  deg.  Fah- 
renheit, which  corresponds  to  y:  =  100  deg.  on  Cen- 
tigrade. And  in  general  let  x  ^  F  on  the  Fahrenheit 
scale  correspond  to  y  =  C  on  the  Centigrade  scale. 
Substituting  we  have 

X  —  xi       y  —  yi         F  —  32         C  —  O 

x=  — XI  y=  — yi   212  —  32  100  —  0 
or  100  F  —  3200  =  180  C. 

F  =  9/5  C-f  32 (1) 

The  student  can  similarly  by  proper  substitutions 
derive  a  relationship  between  each  of  the  other  two 
possible  combinations  and  find 

C  =  5/4R  (2) 

R  =  4/9(F  — 32)   (3) 

A  simple  but  extremely  accurate  graphical  method 
of  computing  corresponding  numbers  on  the  three  tem- 
perature scales  is  very  easily  accomplished  as  follows : 
Take  an  .ordinary  piece  of  plotting  paper  as  shown  in 
Fig.  4.  Lay  off  Fahrenheit  units  on  the  lower  horizon- 
tal line,  allowing  2  units  per  degree  or  10  units  for  20° 
F.  Along  the  left  hand  vertical  column  lay  off  the 
centigrade  scale  with  one  unit  per  degree  centigrade. 
If  ordinar}'  temperatures  are  to  be  measured,  it  is  con- 
venient to  begin  in  the  lower  left  hand  corner  witii  — 40 
as  both  readings  of  Fahrenheit  and  Centigrade  scales 
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are   numerically   equal   at   this   point.      Next    ])lat   the      ENGINEERING   OPPORTUNITIES  WITH   FOR- 
boiling  point  of  212°   F  corresponding  to   100°  C  and  EIGN  NEIGHBORS, 

draw  the  line  and  instantly  relationships  are  obtained  ( )ur  immediate  neighbors  to  the  north  anil  south 

for  any  other  corresponding  temperatures.    The  Reau-      are  presenting  e\-er  broadening  opportunities  for  engi- 
neering  enterprise.      The    unexcelled    increase    in    ex- 


^^ 

..„  =.  ^... w.» 

■              i 

!  -  :  M 

1 

/ 

/. 

i 

A 

i          . 

■ 



-    1      'I 

1          ; 

- 

4- 

t^ 

1 

t          ! 

i 

/ 

L/- 

-  - 

«• 

-..-L. 

-  ^■ 

/ 

5(i 

r 

-      ^:- 

- 

3 

~ 

i 

...  ^ 

--— 

^1 

4-- 

•a 

-- 

/''i      ■ 

T' 

f 

-    :-  - 

■/ 

/; 

' 

-   % 

TO 

/      . 

-: 

■      , 

. 

"1 

- 

I 

1     r' 

A'- 

-\ 

.i_ 

-i- 

-,i- 

«.       1 

7- 

/ 

-  r- 

i     ' 

-  .-- 

-:  - 

J-^ 

-^- 

^ 

/ 

iti^^J 

-^^; 

£■"■ 

-f- 

i 

/[ : 

:.M 

hPIt:, 

-.-,,. 

■i'i     i.    I«^u_ 

■  — - 

^jtr 

"'.'          «         0            zo          -io         to          60 

ou       rJ-v       ."W       itc       lao        zoo       ?^C       ^Vt 

Fig.     4. 

mur  scale  is  next  very  easily  added  nn  the  right  hand 
vertical  column.  liegin  its  zero  point  corresponding 
to  the  zero  horizontal  line  on  the  centigrade  scale  and 
its  80  degree  point  corresponding  to  the  100  degree 
point  on  the  centigrade  scale.  Each  series  of  10  units 
on  the  paper  will  be  found  to  correspond  to  16  degrees 
Reaumur  scale  measurement.  .Smaller  units  are 
quickly  interpolated  and  added  to  the  scale.  Should 
high  temperatures  be  necessary  for  transformation  any 
two  points  can  be  chosen  instead  of  the  freezing  and 
boiling  points  in  order  to  tlraw  the  straight  line  ob- 
tained above  and  the  same  accurate  result  obtained 
over  the  new  range  of  temperature  desired. 

The  following  are  a  few  useful  temperatures  cor- 
responding to  the  Fahrenheit  scale  and  can  be  easily 
checked  from  the  formulas  given  above. 

TABLE    I. 
COMPARISON  OF  THERMOMETER   SCALES. 

Falirenlieit.  I'entigrarK^   Reaumur. 

Absolute    zero     — 460.66  — 273.70  — 218.96 

0.  — 17.77  — 14.22 

10.  ^12.23  — 9.77 

20.  — C.67  —5.33 

30.  —1.11  — 0.8S 

Freezing    point     32.  0.  0. 

Maximum    density    of    water    ..        39.1  3.94  3    15 

50.  10.  8. 

75.  23. S9  19.11 

100.  37.78  30.22 

200.  93.34  74.66 

Boiling   point 212.  100.  SO. 

250.  121.11  96.88 

300.  148.89  119.11 

350.  176.67  141.33 

THERMOTWISTERS. 

1.  Tlie  normal  temperature  of  the  liuman  body  i.s  98.6°  F. 
Express  in  Centigrade  and  Reaumur  degrees. 

2.  Compute  by  equations  given  above  at  what  tempera- 
lure  the  Fahrenheit  and  Centigrade  scales  read  alike.  Similarly 
for   the   Fahrenheit   and   Reaumur  scales. 

3.  Given  that  y  ^  mx  -f- b  is  an  eiiuation  which  represents 
in  general  the  three  thermometer  scales  in  which  y  or  x  can  be 
either  F,  C,  or  R.  Compute  the  two  constants  m  and  b  by  sub- 
hututing  corresponding  values  on  scales  for  boiling  and  freez- 
ing point  of  water  and  thus  deduce  for  yourself  the  three 
equations    above. 
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i'^ig.  1.  Steepness  of  hulividual  Line  Represents 
Increase  of  Imports  Into  Chile  for  Each  Particular 
Countr>'   .Shown. 

ports  to  them  from  our  Pacific  Coast  cities  give  a  very 
striking  illustration.  Let  us  take  Chile  as  an  ex- 
ample. 

The   United   States   has   been   makhig  substantial 
gains  in  nearly  e\-ery  division,  with  exceptionally  large 
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Fig.  2.  Steepness  of  Individual  Line  Represents 
Increase  of  Oil  Import.-^  Into  Chile  for  Each  Particular 
Country   Shown. 

increases  for  mineral  products,  oils,  coal,  and  machin- 
ery. The  heavy  increase  in  mineral  products  is  prin- 
cipally in  steel,  bars,  rods,  plates,  structural  shapes 
and  angles,  while  under  the  head  of  oils  and  coal, 
the  greater  gains  were  in   kerosene,  paints,  oils,  and 
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crude  petroleum  for  fuel.  The  imports  of  American 
machinery  show  a  substantial  gain,  while  the  United 
Kingdom  and  Germany  show  a  decrease. 

The  following  table  shows  the  total  imports,  by 
classes,  into  Chile  for  the  past  three  years  and  the 
share  of  the  United  States,  United  Kingdom,  Germany, 
and  France  in  that  trade: 
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Fig.  3.  Steepness  of  Individual  Tjine  Represents 
Increase  of  Macliinery  Into  Chile  for  Kach  Particular 
Country  Shown. 


Mineral  products  cover  iron  and  steel  bars,  plates, 
products  include   fruits,   grains,   lumber,  tobacco,   etc. 

Other  countries  participating  in  the  imports  into 
rods,  cement,  building  hardware,  etc.,  and  vegetable 
Chile  to  any  degree  were :  Argentina,  $5,477,808.  of 
which  $5,242,138  were  animal  products;  Peru,  $5,445,- 
989,   made   up   principally   of  vegetable   products   and 


oils  and  coal;  India,  $4,018,250,  of  which  $3,671,269 
were  textiles;  Italy,  $3,227,853;  Australia.  $2,720,656; 
Belgium,  $2,464,941 ;  Spain,  $1,349,700;  all  other  coun- 
tries, $2,904,644. 

Several  hydroelectric  power  plants  are  being  con- 
structed, principally  by  German  interests.  So  far  as 
known  there  is  but  one  plant  in  the  country  owned  by 
American  interests,  and  that  is  connected  with  the 
Braden  Copper  Co.  near  Rancagua,  Chile. 

German  interests  control  a  large  proportion  of  the 
electrical  plants  of  the  country  and  are  reaching  out 
for  the  most  available  sites  for  hydroelectric  plants.  A 
German  company  secured  a  concession  last  year  for 
the  location  of  a  water  power  plant  on  the  Aconcague 
River  above  Valparaiso  with  a  view  to  supplying  power 
and  light  to  the  region  above  and  about  this  city. 
They  so  dominate  this  business  that  it  is  difficult  to 
introduce  anything  but  German  electrical  machinery 
and  supplies.  It  will  take  some  hard  work  to  get 
back  what  American  interests  have  let  slip  from  them 
in  this  line,  and  it  would  be  well  for  American  manu- 
facturers in  other  lines  to  take  notice  and  see  that 
other  interests  are  not  handicapped  in  a  similar  way, 
for  German  manufacturers  are  after  business  in  Chile  in 
(.'.•irnest  and  every  possible  effort  is  made  to  capture  the 
whole  trade. 

A  careful  analysis  of  the  consular  report  above 
gives  some  interesting  notes,  however,  and  shows  that 
at  least  our  American  engineers  are  wideawake  to  the 
growing  opportunities  on  the  Pacific.  Oil  and  ma- 
chinery represent  typical  engineering  products.  Below 
is  a  table  showing  the  relative  increase  of  American 
influence  in  these  matters.  Figs.  1,  2  and  3  are  inter- 
esting. The  steepness  of  each  curve  represents  the 
rate  of  increase  of  each  country  in  the  commerce  of 
Chile  for  the  past  three  years.  In  every  case  American 
influence  is  seen  to  be  rapidly  gaining.  In  fact  gain- 
ing at  such  a  rapid  rate  that  before  many  years  the 
predominating 
give  way. 


English    and    German    influences    must 


Class.  Year.,        Total. 

Animal    products     1908  $6,7SG.S39 

la09  10,065,394 

1910  9.272.57S 

Vegetable   products    1908  S. 510. 04.5 

1909  10.508,948 

1910  11,797,492 
Mineral     products     1908  17.020,090 

1909  16,845,468 

1910  18,822,566 
Textiles  1908  20,407,329 

1909  23,090,729 

1910  29,114,560 
Oils,    coal,    etc 1908  16,990,077 

1909  16,532,359 

1910  18,777,322 
Paper,    etc.    .  .' 1908  2,808,331 

1909  2,537,925 

1910  3.354,888 
Wines    and    liquors    1908  1.883,792 

1909  1,956,006 

1910  2,582,401 
Chemicals,    perfumery,    etc.     ..    1908  1,983,176 

1909  2,016,405 

1910  2,325,534 
Machinery 1908  19,336.529 

1909  10,174,882 

1910  9,508.683 
Arms,    etc 1908  633,148 

1909  828,316 

1910  1,598,489 
All  other  1908  813,604 

1909  842,967 

1910  1,472.675 

Totals 1908  97,202.960 

1909  95,399.399 

1910  108,627,188 


United 
States. 

$545,312 

431,261 

568,771 

1,212.894 

1.299,001 

1.318,763 

822.594 

1,495,919 

2.431,407 

531.273 

744. 49S 

817.003 

1,961,432 

3,332,7.20 

4,147,655 

796,036 

485,079 

769,072 

13,185 

8,236 

18,222 

207,722 

232,282 

298,628 

2,502,349 

1.396.477 

2,724,965 

62,408 

96.104 

215,470 

42.084 

79,507 

59,818 


United 
Kingdom. 

$741,848 

678,632 

753,683 

1.654.475 

1,493.931 

1,676.703 

6,456,157 

6,185,639 

5,962,177 

8,208,927 

10,412,753 

12,156,918 

5,949,173 

7,365.206 

8,691.669 

349,563 

311,778 

407,458 

467,781 

466.306 

596,567 

420,964 

479,511 

613,639 

6,014.590 

3.987,823 

2,739,225 

226,818 

292.488 

504,800 

140.513 

168,679 

237,734 


Germany.  France. 


$685,020 

738,969 

689.618 

1.570.225 

1,704.:;23 

1,911,614 

6,396.493 

6.365,454 

7,507.759 

5.739,650 

5.512,716 

7.486,407 

1.013.519 

864.816 

1.037.557 

1.275,474 

1.352,571 

1.745,651 

265,279 

234,964 

348,751 

887,006 

817,347 

847,966 

9,068.898 

4,123,729 

3,266,020 

285,081 

352,253 

762,941 

369,139 

369,899 

691,787 


$489,184 
776.459 
943,142 
302,939 

4ll:;,Hh.l 

449,857 

556,179 

780,878 

872,036 

1,507,694 

2,214,088 

72,637,177 

48.795 

34,837 

78,243 

110,307 

118,615 

118,991 

540,985 

613,728 

772.756 

358,547 

353.295 

394,625 

283,234 

196,098 

310,967 

13,212 

10,685 

27,021 

144,769 

161.849 

406.114 


a  0)  ^  ;:; 


o  lO  ^1  o 


8  697.289   30.630.809   27,555.784    4.355.849 

9.601,084   31.842,746   32.436,041    5,663,495 

13,369,774  34,340,573   26.296.071   7,010,929 
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The  last  decade  has  witnessed  such  startling  ad- 
\  ances  in  the  use  of  crude  petroleum  due  to  its  prac- 
tically unlimited  natural  supply  on 
Crude  the    coast    we    can    hardly    realize 

Petroleum  what    the    immediate    future    may 

still  have  in  store  for  this  great  in- 
dustry. Recent  unofficial  reports  show  that  the  pro- 
duction during  the  first  six  months  of  the  present  year 
was  beyond  the  37,000,000  barrel  mark.  No  less  inter- 
esting is  the  compilation  of  statistics  which  show, 
also,  that  in  spite  of  the  low  market  price  of  oil,  divi- 
dends for  July  amounted  to  the  total  of  $693,038.56. 
It  is  also  stated  that  in  addition  to  this  amount  there 
are  a  number  of  large  producers  that  paid  dividends, 
but  declined  to  make  public  announcement. 

Last  season  witnessed  one  of  the  greatest  forest 
fires  in  the  history  of  our  national  forests.  Careful 
investigation  has  shown  that  while  some  of  these  fires 
had  their  incipiency  in  the  careless  handling  of  camp- 
fires  and  the  like,  by  far  the  greater  portion  were 
started  by  sparks  from  the  coal  and  wood  used  in  the 
heavy  railroad  traffic  over  the  mountain'  passes. 
Further  investigation  on  the  part  of  the  forestry  of- 
ficials has  led  them  to  the  conclusion  that  the  use  of 
oil  in  locomotives  is  practically  the  only  means  of 
safe-guarding  our  national  forests  during  an  exceed- 
ingly dry  season  such  as  last  year.  The  great  trans- 
continental railroads  of  the  northwest  are  giving  the 
subject  of  fuel  and  power  supply  the  deepest  thought 
and  consideration.  It  will  not  be  at  all  surprising  if 
within  the  near  future  a  remarkable  change  will  be 
undertaken,  namely  the  electrification  of  the  mountain 
passes  and  tunnels  where  practicable  and  when  im- 
practicable the  entire  use  of  oil  as  a  fuel. 

Much  study  and  investigation  is  still  being  con- 
centrated on  the  use  of  internal  combustion  engines. 
The  great  saving  of  this  form  of  power  development  in 
Marine  engineering  is  unlimited.  The  oils  of  the  coast 
are  even  now  being  shipped  by  sea  to  all  parts  of  the 
globe.  The  Panama  canal  and  the  still  further  de- 
velopment of  internally  fired  engines  for  marine  service 
certainly  give  a  golden  tinge  to  the  great  oil  industry 
of  the  coast. 


The  theoretical  side  of  engineering  is  difficult  to 
grasp.     Each  year  there  are  dropped  from  our  tech- 
nical schools  hundreds  of  engineer- 
ing students  who  do  not  and  seem- 


Primer  of 
Applied 


Thermodynamics 


ingly  cannot  grasp  the  great  fun- 


damental principles.  If  this  is  true 
of  those  attempting  to  gain  knowledge  where  every 
facility  is  oiTered,  how  difficult  it  must  be  for  that 
great  class  of  young  men  who,  though  longing  for 
an  opportunity  to  gain  knowledge,  are  through  mis- 
fortune unable  to  attend  our  great  technical  schools. 

The  study  of  Thermodynamics  is  imperative  if 
one  desires  to  master  the  fundamentals  of  the  steam 
engine,   the   gas   engine,   the  air   compressor,   and  the 
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many  other  practical  applications  in  which  the  trans- 
ference of  heat  quantities  is  made  use  of. 

The  subject  as  usually  presented,  requires  the 
use  of  the  calculus.  This  is  undoubtedly  necessary 
for  the  fullest  investigation.  But  the  young  man  de- 
nied the  opportunities  of  higher  education  may  accom- 
plish much  without  it,  for  many  engineers  testify  that 
they  have  absorbed  more  real  theory  and  practical 
knowledge  from  the  steam  tables  and  the  excellent 
explanatory  data  given  in  the  trade  publications  than 
from  the  severe  mathematical  treatises  on  the  subject. 

Elsewhere  in  these  columns  will  be  found  the  be- 
ginning of  a  course  of  lectures  entitled,  A  Primer  on 
Thermodynamics.  The  subject  will  be  attacked  from 
the  practical  man's  point  of  view  entirely.  The  use  of 
calculus  will  be  avoided  wherever  possible.  The  order 
of  procedure  will  not  be  the  same  as  usually  under- 
taken. The  order  is  one,  however,  that  has  been 
tried  four  years  in  the  class  room  in  one  of  our  State 
Universities,  and  the  testimony  of  young  engineers 
now  out  in  the  field  of  struggle  who  received  the 
course  in  the  order  that  will  be  followed  in  this 
series  of  lectures,  strengthens  the  author  in  his  belief 
that,  for  western  engineers  at  least,  it  is  superior. 

As  set  forth  in  the  title  of  this  series,  only  a 
beginning  can  be  accomplished  in  this  great  study. 
About  us,  we  see  thousands  of  young  engineers  yearn- 
ing for  better  and  higher  things.  We  see  others  in 
the  allied  professions  who  would  like  to  grasp  the 
fundamentals  of  Thermodynamics  but  have  not  the 
time  to  go  to  its  depths,  even  though  thoroughly 
trained  in  the  use  of  higher  mathematics.  It  is  these 
two  classes  the  Journal  hopes  to  reach.  The  Journal 
feels  that  its  mission  is  to  be  of  some  valuable  assist- 
ance in  spreading  the  truth  in  engineering.  If  this 
series  of  articles  accomplishes  this  result  in  the  slight- 
est degree — yes — even  if  it  succeeds  in  one  single 
instance  in  helping  some  worthy  young  man  to  better 
himself  in  life,  to  feel  a  deeper,  broader  responsibility 
in  his  profession,  we  shall  feel  our  efiforts  have  not 
been  in  vajn. 


Engineering  and 

Foreign 

Neighbors 


The  country  of  the  Aztecs  and  the  country  of  the 
ucas  as  set  forth  in  the  conquest  of  Alexico  and  the 
conquest  of  Peru  have  ever  held 
the  American  boy  spell-bound  with 
the  gorgeous  descriptions  of  these 
ancient  civilizations.  The  ever- 
living  memory  of  Cortez  and  Pizarro  resplendent  in 
their  victorious  conquests  has  done  much  in  awaken- 
ing the  constructive  imagination  of  the  American  en- 
gineer in  embryo.  The  strife  and  turmoil  of  our  near 
neighbors  to  the  south  have  had  a  strong  influence, 
however,  in  killing  the  immediate  application  of  many 
of  these  constructive  dreams.  So  long  as  the  que,-?- 
tion  of  political  supremacy  is  decided  by  the  sword, 
so  long  will  the  true  commercial  greatness  of  a  coun- 
try be  dormant. 

Our  own  country  has  been  undergoing  such  a  tre- 
mendous internal  growth  in  recent  years,  its  citizens 
have  hardly  had  time  to  consider  the  engineering  con- 


quests in  the  sister  republics  to  the  south  even  now 
awaiting  the  triumphal  entry  of  our  engineers. 

Long  since  have  our  American  engineers  realized 
and  taken  advantage  of  the  opportunities  in  western 
Canada  and  to  a  large  extent  in  Mexico.  By  casual  in- 
quiries in  British  Columljia  and  Mexico  in  regard  to  the 
designers  and  constructors  of  the  present  great  elec- 
tiical  development  in  those  countries,  it  will  be  found 
that  they  are  engineers  from  the  United  States.  It  is 
flattering  to  the  West  to  know,  too,  that  Western 
engineers  have  almost  entirely  monopolized  this  work. 

A  new  and  almost  unlimited  field  of  opportunity 
now  presents  itself.  The  South  American  republics 
are  just  awakening  to  a  sense  of  their  commercial  im- 
portance. Strife  and  discord  are  being  laid  aside,  and 
the  sword  transformed  into  the  plough-share,  thereby 
accomplishing  wonderful  results. 

Especially  is  this  awakening  being  felt  in  the 
countries  bordering  on  the  Pacific.  The  nearness  of 
the  completion  of  the  Panama  Canal  project  has  set 
the  commercial  activities  of  these  countries  fairly 
a-whirl. 

Eleswhere  in  these  columns  will  be  found  a  con- 
sular report  of  the  commercial  activity  in  Chile,  which 
is  a  typical  example  of  the  activity  shown  in  the  other 
Latin-American  countries  of  the  Pacific.  It  is  seen 
that  in  the  year  1908  an  immense  impetus  was  here 
received  in  the  way  of  imports  of  machinery  and  the 
like,  which  immediately  followed  the  realization  of  the 
Panama  Canal  opportunities  for  Chile.  In  the  United 
States  our  engineers  were  so  engrossed  with  gigantic 
internal  development  that  as  in  all  previous  years, 
this  foreign  neighbor  was  almost  overlooked. 

What  was  the  result? 

Wide-awake  German  enterprise  corralled  almost 
the  entire  machinery  import.  The  wonderful  hydro- 
electric prospects  were  gobbled  up  and  a  firm  hold 
secured  on  the  commercial  future  of  the  country. 
Although  the  total  imports  into  this  coimtry  in  the 
way  of  machinery  have  been  less  in  the  succeeding 
two  years,  yet  it  is  surprising  how  wide-awake  Amer- 
ican enterprise  has  became  to  opportunities  lost  and 
efforts  to  secure  now  what  should  have  b^en  ours  from 
the  first. 

In  the  article  referred  to  are  shown  charts  indi- 
cating the  percentage  of  increase  or  decrease  of  im- 
ports in  Chile  each  year  since  1908.  The  steepness  of 
the  line  for  the  particular  case  shown  indicates  the 
proportionate  increase  or  decrease.  The  line  for  ma- 
chinery imported  from  America  shows  a  wonderful 
\'itality.  In  every  instance  the  American  increase  is 
far  superior  to  our  foreign  competitors. 

Let  us  awake  to  our  natural  birth  right.  Western 
engineers  with  headquarters  in  our  Pacific  coast  cities 
should  never  again  allow  a  foreign  engineering  foot- 
hold in  tlie  Western  Hemisphere.  A  hundred  years 
ago  our  forefathers  sprung  the  Monroe  Doctrine  as  to 
.A^meican  politics.  Let  us  extend  the  Doctrine  to 
engineering  enterprise.  The  conquest  this  time  will 
not  come  by  threats  of  forcing  to  arms,  however,  but 
by  keen,  alert,  .\merican  brains  and  figures.  Let  us 
oil  up  the  "slide-rules." 
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PERSONALS. 
A.  C.  Balch,  of  the  Pacific  Light  and  Power  Company  of 
Los  Angeles,  was  a  recent  San  Francisco  visitor. 

R.  S.  Buck,  of  Sanderson  &  Porter,  of  New  York,  is  in 
the  Pacific  Northwest  on  engineering  business. 

C.  C.  Hillis,  Pacific  Coast  Manager  for  the  Electric  Ap- 
pliance Co.,  has  returned  from  the  Electrical  Jobbers'  Con- 
vention  at   Saratoga,    N,    Y. 

E.  V.  D.  Johnson,  general  manager  of  the  Northern  Cali- 
fornia Power  Company,  has  returned  to  Redding  after  visit- 
ing the  company's  San  FVancisco  office. 

C.  O.  Poole,  of  Manifold  &  Poole,  arrived  at  San  Fran- 
cisco from  Los  Angeles  last  Thursday  on  important  electrical 
engineering  business  connected  with  hydroelectric  power 
transmissions. 

Ben  D.  Moses  has  accepted  the  position  of  instructor  in 
Mechanical  Engineering  at  the  University  of  California.  Mr. 
Moses  will  assist  Jos.  LeConte,  hydraulic  expert,  in  his  Uni- 
versity work. 

Sydney  Sprout,  electrical  engineer  for  the  Siskiyou  Light 
and  Power  Company,  which  has  just  purchased  the  Rogue 
River  Electric  Power  Companys  holdings  in  Southern  Oregon, 
has  returned  to  the  scene  of  operafons  in  Siskiyou  County 
after  spending  several  days  at  his  San  Fi-ancisco  office. 

Robert  Mather  of  New  York,  who  is  chairman  of  the 
board  of  directors  of  the  Westinghouse  Electric  and  Manufac- 
turing Company,  arrived  at  San  Francisco  last  week  in  his 
private  car  on  a  tour  of  the  Pacific  Coast.  He  will  inspect 
his  mining  properties  in  Trinity  County  before  leaving  Cali- 
fornia. 

Delos  A.  Chappell  of  Denver,  who  is  at  the  head  of  the 
Nevada-California  Power  Company,  and  is  interested  in  the 
Pacific  Power  Company,  spent  the  past  week  at  San  Francisco 
conferring  with  his  engineers  in  connection  with  the  proposed 
250  mile  extension  of  the  former  company's  transmission 
lines  into  Southern  California. 

W.  ilcGlashan  has  assumed  charge  of  the  new  office  of 
the  water  division  of  the  United  States  Geological  Survey  at 
San  Francisco,  which  has  taken  the  place  of  the  two  offices 
formerly  maintained  at  Sacramento  and  Los  Angeles.  Prepa- 
rations are  being  made  for  surveys  of  the  water  supply  in  all 
of  the  streams  in  the  Sacramento  Valley. 

Arthur  P.  Davis,  chief  engineer  of  the  U.  S.  Reclamation 
Service,  J.  R.  Freeman,  consulting  hydraulic  engineer,  F.  G. 
Baura,  consulting  engineer  and  J.  H.  Wise,  assistant  general 
manager  of  the  Pacific  Gas  &  Electric  Co.,  recently  made  a 
trip  to  the  mammoth  Spaulding  damsite  of  the  Pacific  Gas 
&  Electric  Co.  A  careful  study  of  the  foundation  for  the 
27.5  ft.  concrete  dam  is  being  made  possible  by  means  of 
diamond  drills. 

Gano  Dunn,  who  for  some  years  has  been  first  vice-presi- 
dent, chief-engineer  and  a  director  of  the  Crocker-Wheeler 
Company,  has  resigned  from  that  company  in  order  to  accept 
an  important  engineering  and  executive  position.  Mr.  Dunn 
will  sail  shortly  for  Europe  to  attend,  as  President  of  the 
American  Institute  of  Electrical  Engineers,  the  meeting  dur- 
ing the  Turin  Exposition  of  the  International  Blectrotechnical 
Commission,  to  be  held  on  September  7th,  8th  and  9th,  and 
also  the  following  meeting  of  the  International  Electrical 
Congress. 

S.  B.  Charters,  i)rofessor  of  electrical  engineering  at  Stan- 
ford University,  has  been  elected  chairman  of  the  San  Fran- 
cisco Section  of  the  American  Institute  of  Electrical  En- 
gineers. The  other  members  of  the  executive  committee  are: 
H.  A.  Lardner,  Pacific  Coast  manager  for  J.  G.  White  &  Co.; 
F.  F.  Barbour,  assistant  to  president  Pacific  Gas  &  Electric 
Co.,  H.  W.  Crozier  of  the  Pacific  Coast  office  of  Sanderson 
&  Porter  and  A.  H.  Halloran.  managing  editor  of  the  Journal 
of  Electricity,  Power  and  Gas,  succeeding  W.   A.  Hillebrand 


who  has  resigned  to  become  professor  of  electrical  en- 
gineering at  the  University  of  Oregon,  Allen  G.  Jones  is  sec- 
retary. 


ELECTRICAL  CONTRACTORS'   NOTES. 
Wm.   Turner,  an   electrical   contractor  of   San   Francisco, 
recently  spent  a  few  days  at  Sacramento  looking  after  his  in- 
terests there. 

The  Pacific  Fire  Extinguisher  Company  have  been 
awarded  the  wiring  on  the  Bankers'  Investment  Building; 
contract  price,  $8,500. 

Frank  Somers  of  the  Century  Electric  Company  of  San 
Jose  was  at  San  Francisco  last  week  with  the  Fraternal  Order 
of  Eagles  in  convention. 

The  San  Francisco  Electrical  Works,  H.  P.  Thayer,  man- 
ager, is  finishing  up  a  large  contract  for  wiring  and  electric 
motor  installation  at  the  D.  Ghiradelli  Company's  chocolate 
factory  on  North  Point  street. 

The  Metropolitan  Electrical  Construction  Company  has 
just  completed  a  big  wiring  contract  on  the  New  John  Cort 
Theater  on  Ellis  street.  This  firm  is  also  doing  the  wiring 
for  the  new  Alcazar  Theater  on  O'Farrell  street  and  the  new 
Pantages  Theater  on  Market  street.  C.  S.  Phillips  acted  as 
illuminating  engineer  in  designing  the  Kghting  installations. 

Arthur  Uglow,  who  was  formerly  connected  with  the 
Savoy  Theater,  is  chief  electrician  at  the  new  John  Cort  The- 
ater on  Ellis  street,  which  will  have  its  opening  Saturday, 
September  2.  The  electrical  illumination  of  the  house  is  on 
.1  magnificent  scale,  the  indirect  system  of  incandescent  light- 
ing having  been  adopted.  Nearly  six  thousand  lamps  are 
used,  there  being  more  than  one  thousand  concealed  lights 
on   the  front  of  the   building. 


TRADE   NOTES. 

The  General  Electric  Company  has  sold  to  the  Pacific 
Gas  and  Electric  Company  for  use  with  its  additional  Curtis 
turbine  generating  set.  one  C.  C.  4,  125  kw.,  2400  r.p.m.,  125  v., 
shunt  wound  Curtis  turbine  exciter  unit.  To  the  Yuba  Con- 
struction Company  the  following  gold  dredge  equipment  has 
been  sold:  One  200  h.p.  dredging  motor;  one  30  h.p.  winch 
motor;  one  100  h.p.,  one  50  h.p.  and  one  30  h.p.  pump  motor; 
one  40  h.p.  screen  motor;  one  50  h.p.  stacker  motor;  one 
25  h.p.  monitor  pumping  motor;  one  2  h.p.  tool  motor;  two 
5  k.v.a.  transformers,  and  a  switchboard. 

Hunt,  Mirk  &  Co.  have  sold  to  the  Pacific  Gas  and  Elec- 
tric Company  a  Worthington  surface  condenser  equipment 
of  25,000  square  feet,  with  a  40,000  gallon  Byron  Jackson 
centrifugal  circulating  pump  to  be  direct  connected;  Ameri- 
can Ball  angle  compound  engine  for  use  in  connection  with 
the  12,000  kw.  Curtis  turbine  generating  set  that  is  to  be  in- 
stalled in  Station  C  at  Oakland.  Also,  to  the  San  Francisco 
Gas  and  Electric  Company,  for  installation  at  Station  A,  San 
Francisco,  a  25,000  square-foot  Worthington  surface  con- 
denser for  use  with  the  new  15,000  kw.  Curtis  turbine  which  is 
being  built. 

Work  is  to  be  begun  within  a  month  on  the  new  assembling 
plant  of  the  Westinghouse  Company  in  Emeryville,  at  Park 
avenue  and  Halleck  street,  S.  G.  Down,  Pacific  Coast  en- 
gineer for  the  company,  now  in  charge  of  the  San  Francisco 
office  at  the  Pacific  Building,  is  awaiting  the  final  detailed 
plans  and  orders  to  begin  work.  It  is  expected  that  more 
than  ino  electricians  will  be  employed  in  the  new  shops, 
where  all  classes  of  electrical  goods  manufactured  by  the 
Westinghouse  Company  will  be  manufactured  for  market. 
This  is  to  be  the  distributing  point  for  the  Western  territory 
and  the  Orient.  Twenty  electrical  experts  are  being  sent 
out  from  the  home  plant  at  Pittsburg  to  superintend  the 
establishment  of  the  new  plant. 


September  2,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


215 


14000    K.V.A.   TRANSFORMERS. 

About  two  years  ago  the  General  Electric  Company 
shipped  to  the  Great  Western  Power  Company,  a  number  of 
10,000  k.v.a.  transformers,  these  units  being  the  largest  manu- 
factured at  that  time.  Since  the  installation  of  these  units, 
other  operating  companies  have  followed  the  example  set 
by  the  Great  Western  Power  Company  and,  at  the  present 
time,  quite  a  number  of  transformers  of  this  exceptionally 
large   capacity   are   in   operation   at   various   places. 

Still  larger  units  and,  in  fact,  the  largest  transformers 
by  far  ever  constructed,  have  recently  been  shipped  by  the 
General  Electric  Company  to  the  Shawinigan  Power  Company, 


Fig.    1.      14.000    k.v.a.    Transformer    for    Shawinigan 
Power   Company. 

at  Shawinigan  Falls,  Canada.  This  shipment  included  tour 
three-phase  v/ater  cooled  units  designed  for  operation  at  a 
fiequency  of  60  cycles,  two  of  them  having  a  normal  load 
capacity  of  14,000  k.v.a.  and  the  remaining  two  of  12,500  k.v.a. 
The  14,000  k.v.a.  transformers  will  step  the  potential  up 
from  6G00  volts  to  approximately  100.000  volts  for  long  dis- 
tance transmission  All  four  transformers  have  the  same 
overall  dimensions,  occupying  approximately  23  ft.  by  §1/2  ft. 
floor  space  and  being  18  ft.  from  the  floor  to  the  top  of  the 


Fig.    2.      Cooling-  CoiLs   of   14,000   k.v.a.    Transformer. 

high  tension  terminals.  The  construction  is  exceedingly 
substantial,  practically  the  only  castings  are  the  base  and 
cover,  the  walls  of  the  tank  being  made  of  steel  plate  %  in. 
thick.  On  account  of  the  great  weights  necessarily  dealt 
with,  the   supporting   frame   work   of   the    coils   and    core   is 


built  up  of  heavy  "I"  beams,  the  general  appearance  of  the 
frames  closely  resembling  the  construction  used  in  large 
locomotive  frame  work. 

These  transformers  were  designed  to  withstand  a  high 
potential  test  of  270,000  volts  from  the  high  tension  winding 
to  all  other  parts.  Oil  filled  entrance  leads  are  employed  and 
these  also  were  subjected  to  this  high  tension  test.  Although 
the  striking  distance  of  this  test  voltage  in  clear  air  is 
nearly  2'/^  ft.,  it  is  noteworthy  that,  when  applied  to  these 
transformers  after  dark  and  with  all  lights  turned  out,  no 
corona   was   visible. 

There  appears  to  be  no  practical  limit  in  the  design  of 
transmission  transformers  either  from  the  standpoint  of 
capacity  or  voltage,  as  both  of  these  conditions  are  limited 
by  other  features. — tne  transmission  lines  being  the  limit 
fcr  potential  and  the  transportation  facilities  for  the  size 
of   the   units. 


TRADE    NOTES. 
The   Trumbull   Electric   Manufacturing  Co.   has   issued   the 
.-\u,gust  number  of  Trumbull  Cheer.     The  pamphlet  is  replete 
with  witty  sayings,  interspersed  with  Trtunbull  Cutouts  and 
other  apparatus   handled   by  the  company. 

Proceedings  of  the  second  annual  convention  of  H.  M. 
Ryllesby  &  Co.  and  affiliated  companies  have  recently  been 
published.  The  publication  is  replete  with  data  regarding 
this  energetic  company  and  many  interesting  technical 
papers  read  at  the  convention  are  printed.  The  book  con- 
tains over  four  hundred  pages. 

The  Federal  Telegraph  Company,  employing  the  Poulsen 
system,  has  been  handling  commercial  business  on  the  Pacific 
Coast  since  .Tune  26th  of  this  year  betw-een  San  Francisco, 
Los  Angeles,  San  Diego,  Stockton  and  Sacramento.  Com- 
mencing with  the  first  of  September  their  service  has  been 
extended  to  Portland.  Oregon  and  El  Paso  and  Fort  Worth, 
Texas,  with  immediate  plans  for  reaching  Kansas  City.  They 
are  handling  short  messages,  day  and  night  letters  at  two- 
thirds  the  price  charged  by  the  regular  telegraph  companies. 

Thirty-one  members  of  The  Buckeye  Electric  Company's 
sales  force  held  their  annual  sales  conference  at  Association 
Island  during  the  week  of  August  14th.  Accompanying  the 
party  were  the  wives  of  six  of  the  men  and  a  number  of 
guests  closely  associated  with  the  Buckeye  organization.  In 
summing  up  the  last  year's  business  and  outlining  future 
policies,  L.  P.  Sawyer,  general  manager  of  the  company,  ex- 
pressed complete  confidence  in  the  business  outlook  and 
mapped  out  a  program  of  aggressive  development  for  the 
coming  season. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J.  an- 
nounces the  opening  of  a  San  Fi'ancisco  office  in  the  First 
National  Bank  Building,  which  will  be  ready  for  business  on 
September  1st,  1911.  This  company  is  well  known  as  a  builder 
of  hgh  grade  electrical  machinery  of  up-to-date  design,  and 
has  been  engaged  in  the  manufacture  of  electric  power  ma- 
chinery for  twenty-three  years.  The  company  ranks  as  one  of 
the  largest  electrical  manufactures  in  the  country  and  claims 
to  be  absolutely  independent  of  any  other  concern. 

Their  Eastern  business  has,  until  recently,  kept  their 
plant  fully  employed,  but  now.  having  increased  their  fa- 
cilities they  are  looking  for  a  larger  share  of  the  Coast 
business. 

The  San  Francisco  office  will  carry  a  full  stock  of  stand- 
ard motors,  generators  and  transformers,  and  requests  that 
they  be  given  opportunity  to  submit  bids  on  proposed  instal- 
lations. 
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FINANCIAL. 
EXETER,   CAL. — An   ordinance  has  been   passed  calling 
an  election  on  August  31  to  vote  $42,000  bonds  for  building  a 
water  system. 

ALBANY,  ORE.— The  Continental  Jewell  Filtration  Co. 
of  New  York  has  received  contract  for  the  installation  of 
a  filtration  plant  for  the  Oregon  Power  Co.,  at  a  cost  of 
about  $30,000.  The  new  plant  will  be  housed  in  a  concrete 
structure,  and  adjacent  to  the  new  electrical  power  station. 

ROSEBURG,  ORE.— The  Oregon  Gas  and  Electric  Co., 
operating  in  Oregon,  California  and  other  Western  states, 
has  filed  trust  deed  and  mortgages  to  secure  a  bond  issue  of 
$660,000,  executed  in  favor  of  the  Anglo-California  Trust  Co. 
of  San  PYancisco.  The  company  is  installing  a  $60,000  plant 
in  Roseburg. 

OAKDALE,  CAL.— The  best  bid  for  both  the  sewer  and 
waterworks  bonds  was  made  by  E.  Rodden  for  the  First 
National  Bank  and  the  sale  of  the  bonds  on  this  bid  was 
authorized-  Mr.  Rodden's  bid  was  a  premium  of  $185  on  the 
entire  $20,000  of  sewer  bonds,  and  a  premium  of  $.51  on  $25,000 
of  waterworks  bonds.  The  other  bid  on  the  bonds  was  from 
the  California  Life  Insurance  Co.  who  offered  to  take  $8,000 
of  the  sewer  and  $10,000  of  the  waterworks  bonds  at  par. 

ORANGE,  CAL. — The  Chamber  of  Commerce  has  carried 
a  resolution  through  recommending  that  a  bond  election  be 
called  for  improving  the  city  water  system  which  the  water 
superintendent  estimates  will  cost  about  $48,000.  Fire  com- 
pany officers  estimate  that  $5,000  is  needed  to  properly  equip 
the  fire  department  for  effective  fire  fighting,  including  new 
hose,  automobile  fire  truck  and  chemical  engine.  A  petition 
calling  for  the  bond  election  w^ill  be  presented  to  the  city 
trustees  at  the  next  meeting.  It  is  believed  that  speedy  action 
will    be    taken. 

SAN  FRANCISCO,  CAL.— D.  H.  Foote,  secretary  of  the 
Pacific  Gas  &  Electric  Company,  has  announced  that  the  stock- 
holders of  the  company  will  be  called  upon  to  vote  at  a  special 
meeting  October  23d  on  the  increase  of  the  bonded  indebted- 
ness of  the  company  to  $150,000,000,  with  a  parallel  increase 
in  the  capitalization  of  $160,000,000,  all  of  the  proposed  in- 
crease to  be  common  stock.  About  $60,000,000  of  the  bonds 
will  be  used  for  refunding  the  company's  present  issues,  the 
balance  being  available  for  development  work  during  the  next 
ten  years.  Among  the  projects  which  will  call  for  heavy  ex- 
penditures is  the  extension  of  the  South  Yuba  irrigation  and 
power  systems  in  Nevada  and  Placer  counties,  where  $10,- 
000,000  will  be  spent  in  accordance  with  plans  now  being 
passed  upon  by  Maj.  Arthur  P.  Davis  and  J.  R.  Freeman, 
who  have  recently  been  called  in  consultation  on  this  sub- 
ject. A  million  and  half  is  being  spent  in  the  installation  of 
steam  power  to  supplement  the  hydroelectric  system.  Ex- 
tensions now  bein?  made  to  the  mains  of  the  company's  gas 
system  in  San  Francisco  will  require  the  expenditure  of  ap- 
proximately another  million. 


INCORPORATIONS. 

MILES  CITY,  MONT.— The  Miles  City  &  Eladaka  Tele- 
phone Co.  has  filed  incorporation  articles  increasing  its  capi- 
tal stock  from  $6,000  to  $25,000. 

SANTA  ANA,  CAL.— The  El  Modena  Mutual  Water  Co. 
has  incorporated  with  a  capital  stock  of  $43,000  and  is  to  dis- 
tribute water  on  430  acres  of  land  at  El  Modena.    The  incor- 


porators are  F.  E.  and  B.  V.  Crawford  of  Pasadena  and  G. 
B.  Lancaster  of  El  Modena. 

SACRAMENTO,  CAL.— The  North  Sacramento  Light  and 
Water  Co.  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $50,000.  The  directors  of  the  firm  are:  Marshall 
Diggs,  Ray  C.  Waring  and  M.  N.  Williamson,  of  Sacramento; 
D.  W.  Johnston,  of  Los  Gatos;  G.  A.  Richardson,  of  Placer- 
ville;  Charles  E.  Hollister  and  James  T.  Elliott,  of  Courtland. 

LOS  ANGELES,  CAL.— The  Malibu  Tidewater  Railway 
has  been  incorporated  with  $800,000  capital  stock  and  with 
M.  K.  Rindge  at  its  head.  This  company  will  operate  between 
Santa  Monica  and  Oxnard  but  it  is  planned  to  build  extensions 
as  soon  as  right  of  way  can  be  secured.  The  directors  are 
M.  K.  Rindgo  at  its  head.  This  company  will  operate  between 
Rindgo.  N.  D.  Darlington,  chief  engineer,  will  have  charge 
of  the  surveying  and  construction  work. 


ILLUMINATION. 
OLYMPIA,    WASH.— The    J.    C.    Corbpn    Co.  ,has    been 
awarded  the  contract  for  the  erection  of  a  power  plant  for  the 
Veterans'  Home  at  Port  Orchard. 

WALLA  WALLA,  WASH.— The  Pacific  Power  &  Light 
Co.  has  been  awarded  the  contract  for  furnishing  power 
and  light  to  this  place  for  a  period  of  ten  years. 

BURNS,  ORE.— James  D.  Fellows  has  been  granted  a  25 
year  electric  light  franchise  and  will  leave  in  a  few  days  to 
purchase  the  necessary  machinery  for  a  high  class  plant. 

COLTON,  CAL.— G.  W.  Grow,  superintendent  and  E.  S. 
Bryant,  Engineer  of  the  Southern  California  Gas  Company 
have  petitioned  the  City  Trustees  for  a  franchise  through 
Colton. 

FORT  FLAGLER,  WASH.— W.  E.  Chase  Engineering  Co., 
of  Spokane,  Wash.,  will  install  an  electric  lighting  system 
for  the  sum  of  $29,000.  The  bids  for  the  work  were  opened 
June  15. 

KLAMATH  FALLS,  ORE.-  The  Pelican  Bay  Lumber  Co. 
will  require  about  800  lights  in  its  new  mill  and  will  install 
a  plant  and  have  it  in  readiness  for  operation  when  the  mill 
is  ready  to  begin  work. 

STITES,  IDAHO— D.  E.  Frank,  manager  of  the  Kooskia 
Milling  and  Power  Co.  has  asked  the  council  for  a  franchise 
for  furnishing  light  and  power  to  the  town  by  stringing 
wires  from  the  generating  plant  at  the  mill  in  Kooskia. 

STOCKTON,  CAL.— That  Stockton  is  soon  to  be  provided 
with  an  underground  conduit  lighting  system,  with  electroliers 
throughout  the  business  district,  was  indicated  when  Council- 
man Brisco's  resolution  to  call  for  sealed  proposals  for  the  fur- 
nishing of  the  system  was  unanimously  carried. 


TRANSMISSION. 

PORTLAND,  ORE.— The  Beaumont  Land  Co.  has  been 
granted  a  permit  to  construct  an  electric  line  in  this  district. 

OGDEN,  UTAH— The  Davis  &  Weber  Counties  Canal  Co. 
will  soon  begin  the  construction  of  a  power  plant  south  of 
the  city,  near  Riverdale,  for  generation  of  about  5400  elec- 
tric horsepower. 

PORTLAND,  ORE.— The  Mt.  Hood  R.  &  P.  Co.  has  com- 
pleted plans  for  the  $45,000,  two  story,  reinforced  concrete, 
terminal  station  on  the  O.  W.  R.  &  N.  tracks  near  Williams 
avenue;    three  electric  generators  will  be  installed. 
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BELLINGHAM,  WASH. — A  contract  has  been  entered  into 
between  the  Western  Canada  Power  Co.  and  the  local  com- 
pany whereby  6500  h.p.  will  be  imported  before  the  first  of 
the  year.  The  Stone  &  Webster  power  lines  will  connect 
with  the  Canadian  company  lines  at  Siimas  and  from  the  boun- 
dary it  will  be  brought  to  this  city. 

ELY,  NEV. — An  electric  power  plant  is  soon  to  be  erected 
on  Cleve  Creek  by  the  Telluride  Power  Co.,  according  to  plans 
made  public  by  representatives  of  the  company  who  have  been 
in  Ely  for  the  past  several  days.  It  is  estimated  that  it 
will  develop  more  than  3000  h.p.  The  plant  will  be  used  in 
furnishing  electric  light  and  power  to  Ely  and  surrounding 
camps. 

OLYMPIA,  WASH.— L.  B.  Faulkner,  manager  of  the 
Olympia  Light  and  Power  Co.  has  closed  a  deal  for  a  right 
of  way  for  the  transmission  line  from  the  new  reservoir  at 
Lawrence  lake  to  this  city.  The  new  power  project  will  cost 
about  $300,000.  The  reservoir  to  be  put  in  will  cost  $30,000. 
When  completed  power  will  be  supplied  to  the  smaller  towns 
and  cities  surrounding  Olympia. 

OAKLAND,  CAL. — With  their  objective  point  as  Oakland 
and  with  an  ultimate  hope  of  reaching  San  .Jose  and  then 
coming  up  the  peninsula  via  Palo  .\lto  to  San  Francisco,  the 
Blue  Lakes  Power  &  Light  Company,  a  new  corporation  with 
general  offices  in  Sacramento,  is  now  laying  a  line  parallel 
to  that  of  the  Bay  Cities  Power  Co.  across  the  hills  from  Lake 
County.  At  the  end  of  84th  avenue,  Elmhurst,  the  new  line 
will  branch  off  and  enter  San  Leandro  via  Estudillo  avenue 
or  Juanita  avenue.  Norman  Harcourt,  chief  engineer  in  charge 
oi  the  local  survey  party,  consisting  of  seven  men  imported  from 
the  East  and  who  are  stopping  at  the  Crellln  Hotel,  said 
last  evening  that  the  new  line  would  he  ready  to  serve  power 
to  the  people  by  December. 


TRANSPORTATION. 

SAN  LUIS  OBISPO,  CAL.— A  franchise  has  been  awarded 
Walter  Gould  Lincoln  for  a  street  railway  in  this  city. 

ESTACADA,  ORE.— The  power  plant  of  the  P.  R.  L.  &  P. 
Co.  was  visited  by  a  fire  which  caused  the  destruction  of  the 
engine,  which  will  require  a  new  one  to  replace  the  one  de- 
stroyed. 

PHOENIX,  ARIZ, — Application  has  been  made  to  the  City 
Council  by  the  Salt  River  Valley  Electric  Co.  tor  a  fran- 
chise to  construct  an  electric  railway  through  certain  streets 
of  Phoenix  for  a  period  of  twenty-five  years. 

SAN  FRANCISCO,  CAL.— An  order  has  been  placed  by 
the  Oakland  and  Antioch  Railway  with  the  Westinghouse 
company  for  an  equipment  of  electric  cars.  It  is  understood 
that  the  contract  price  approximates  nearly  a  quarter  of  a 
million  dollars.  The  cars  are  to  be  of  the  combination  type 
to  carry  express  as  well  as  passengers,  and  will  operate  under 
600  volts  and  have  Pantagraph  trolleys. 

WALNUT  CREEK,  CAL.— Actual  work  on  the  proposed 
scenic  road  up  the  slopes  of  Mount  Diablo  has  been  started, 
a  party  of  engineers  and  surveyors  from  Oakland  appearing 
on  the  scene  with  maps  and  charts.  The  route  laid  out  is 
up  Walker  Canyon.  A  trail  has  been  blazed  all  the  way  to 
the  summit,  and  this  will  be  followed  by  the  laying  out  of  the 
road.  This  road  will  be  completed  long  before  191.5,  and  will 
afford  opportunity  for  use  by  the  visitors  to  the  Panama-Pa- 
cific Exposition. 

SACRAMENTO,  CAL.— A  traffic  agreement  has  been  en- 
tered into  between  the  Santa  Fe  Railroad  and  the  electric 
roads  communicating  with  the  Sacramento  Valley  towns,  giv- 
ing all  points  on  the  Central  California  Traction,  the  Northern 
Electric  and  the  Vallejo  and  Northern  roads  direct  connec- 
tion with  the  Santa  Fe.     The  principal  points  benefited  are 


Lodi,  Sacramento,  Marysville,  Yuba  City,  Gridley,  Oroville, 
and  Chico.  Woodland  will  shortly  be  benefited  by  it  through 
the  building  of  the  Sacramento-Woodland  line.now  under  con- 
struction. 

FRESNO,  CAL. — The  group  of  Fresno  and  Coalinga  capi- 
talists which  is  engaged  In  financing  a  railroad  from  this 
city  to  Monterey,  by  way  of  Coalinga,  has  outlined  plans 
for  three  branch  lines,  according  to  President  A.  Albrecht 
of  the  company.  One  branch  is  to  run  from  Hollister  to 
San  Jose,  another  from  Hollister  to  Santa  Cruz,  by  way  of 
Watsonville,  and  another  from  Coalinga  to  Maricopa  and 
Bakersfield.  Efforts  are  now  being  concentrated  on  the  plans 
for  the  main  line,  which  is  to  be  built  by  subscription  of  resi- 
dents of  Central  Cahfornia. 

LOS  ANGELES,  CAL. — Two  new  cross-town  electric  roads 
are  to  be  built  in  this  city.  The  routes  to  be  followed  are: 
North  and  south  line — Prom  Bimini  Baths  south  on  Ver- 
mont avenue  to  Vernon  avenue.  East  on  Vernon  avenue 
to  the  city  limits.  East  and  west  line — From  the  city  limits 
west  on  Jefferson  street  to  Main.  East  from  Main  on  Jeffer- 
son to  Central  avenue.  South  on  Central  avenue  to  38th 
street.  East  on  38th  street  to  Hooper  avenue.  Possibly 
Irom  Hooper  avenue  east  to  38th  to  city  limits.  This  will 
mean  about  eight  and  one-half  miles  of  new   trackage. 

MARYSVILLE,  CAL.— The  Pacific  Gas  &  Electric  Co., 
promoters  of  the  proposed  California  i\Iidland  Railroad,  con- 
necting Marysville  and  Grass  Valley,  have  taken  over  the 
stock  of  the  Nevada  County  Traction  Co.,  operating  between 
Grass  Valley  and  Nevada  City  and  have  an  option  for  pur- 
chase of  stock  of  the  Nevada  County  narrow-gauge  connecting 
Nevada  City  and  Grass  Valley  with  the  Southern  Pacific  at 
Colfax.  The  acquisition  of  this  stock  is  believed  to  mean  a 
merger  that  will  result  in  the  building  of  the  California  Mid- 
land. Work  is  to  begin  within  60  days,  according  to  announce- 
ment made  here  by  George  A.  Aldrich.  The  road  will  be  a 
broad-gauge,  probably  operated  by  electricity.  It  will  con- 
nect Marysville,  Hammonton,  Spenceville  and  Grass  Valley 
and  Nevada  City.  The  Nevada  County  narrow-gauge  will  give 
the  line  direct  connection  with  the  main  line  of  the  Southern 
Pacific.  Eight  miles  of  road  have  been  graded  between  Marys- 
ville and  Hammonton. 


TELEPHONE  AND  TELEGRAPH. 
REARDAN,  WASH.— The  Washington  Consolidated  Tele- 
phone and  Telegraph  Co,  has  been  granted  permission  to  build 
a  line  on  Maple  street. 

LAKEVIEW,  ORE,— C.  H.  Lee  has  taken  the  contract  for 
the  extension  of  the  Nevada,  California  and  Oregon  Telegraph 
and  Telephone  lines   to  Lakeview. 

PRINEVILLE,  ORE.— The  Oregon  Central  Telephone  Co. 
has  incorporated  with  capital  stock  of  $.50,000.  Louis  Doonar, 
O.  R,  Cook  and  N.  W,  Sanborn  are  the  incorporators, 

SPOKANE,  WASH,— S,  T.  Spence  of  San  Francisco  has 
been  awarded  the  contract  for  the  completion  of  the  Pacific 
States  Telephone  and  Telegraph  Company's  building  at  Second 
Avenue  and  Stevens  Street,  at  $129,760, 

Pasco,  Wash, — Estimates  have  been  completed  and  plans 
are  being  made  for  installing  a  new  system  by  the  Twin  City 
Telephone  Co.  According  to  Manager  R.  A,  Klinge,  about 
$30,000  will  be  spent.  It  is  planned  to  place  all  wires  under 
ground  ultimately. 

KELSO,  WASH. — The  Coweeman  Telephone  company  will 
extend  it.?  lines  on  the  Coweeman  into  Shanghai  valley.  The 
Company  has  bought  the  poles  from  Beck  Bros.,  and  as  soon 
as  the  ground  softens  up.  workmen  will  commence  digging 
and  setting  poles. 
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ELECTRICALLY  DRIVEN  DONKEY  ENGINES 


BY  AUGUST  WOLF. 


Donkey  engines  driven  by  electricity  are  the  latest 
features  of  modern  logging  operations  in  the  Spokane 
district  and  it  is  planned  to  extend  their  use  to  forests 
in  other  parts  of  the  Pacific  Slope  and  intermountain 
country.  It  is  predicted  by  engineers  that  the  elec- 
trification of  logging  roads  naturally  will  follow  the 
adoption  of  electric  logging  on  a  large  scale.     The  afl- 


.^50-volt,  60-cycle.  435-r.p.m.  motor,  equipped  with  a 
current  limiting  device.  The  engine  handles  an  aver- 
age of  35.000  feet  of  logs  a  day.  Ten  engines  to  handle 
from  300,000  to  500,000  feet  a  day  will  be  installed  to 
replace   steam    engines. 

Should  the  tests  of  the  Potlatch  Lumber  Company 
]<rnve   successful   it   will   be   necessary   to   step   up  the 
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vantages  claimed  are  the  elimination  of  fire  risk,  the 
ease  of  power  transmission  and  the  use  for  large  quan- 
tities of  wood,  now  destroyed  as  refuse  bv  man}'  lum- 
ber mills  in  the  Northwest. 

The  first  electric  donkey  engines  to  be  used  in  the 
Northwestern  forests  are  at  Potlatch,  Idaho.  They 
are  built  on  lines  originating  by  E.  J-  Barry,  electrical 
engineer  of  the  Potlatch  Lumber  Company,  who,  for 
experimental  purposes,  converted  a  steam  donkey  ma- 
chine by  gearing  the  motor  to  the  position  formerly 
occupied  by  the  boiler.  A  motor-driven  compressor 
supplies  air  for  the  signal  whistle.  The  apparatus, 
specially  built  for  severe  service,  is  a  150-h.p.,  3-phase, 


present  voltage  of  550  to  a  pressure  which  will  allow 
of  transmission  over  a  large  area.  Transformers  for 
this  purpose,  giving  two  voltages  of  11,000  and  22,000 
volts  respectively,  according  to  connection,  will  be 
used;  11,000  volts  will  be  used  till  the  requirements 
exceed  economical  transmission  at  this  pressure,  when 
a  change  will  be  made  by  reconnecting  the  transform- 
ers for  22,000  volts.  This  will  allow  a  20-mile  radius 
for  power  transmission. 

In  operating  motors  it  will  be  necessary  to  have 
the  supply  wires  taken  over  ground  from  which  the 
standing  timber  has  been  cleared,  owing  to  the  dan- 
ger of  interrupted  service  through  trees  falling  on  the 
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line.  Tliis  will  be  arranged  by  having  the  transmission 
lines  always  in  the  rear  of  the  logger  and  consequently 
built  over  logged-off  land.  A  portable  sub-station  con- 
sisting of  one  vVphase  transformer  of  1.^0  kilowatt 
capacity  will  be  placed  at  a  convenient  point  for  step- 
ping down  the  voltage  from  11,000  to  550. 

From  the  sub-station  a  3-core  steel  armored  cable 
will  run  to  the  motor  on  the  logger,  this  cable  being 
supplied  in  sections  to  allow  the  logger  being  warped 
out  up  to  a  distance  of  1800  feet  from  the  sub-station. 
Mr.  Barry  is  confident  that  within  its  capacity  a  motor 
will  do  all  expected  of  it  and  still  have  a  good  reserve 
fund  of  energy  for  overloads. 

Regarding  the  electrification  of  logging  roads,  it 
is  found  that  the  first  cost  of  an  electric  road  is  high  in 


Transportation    of    Luml.er    From    Mill    to    Yard    by 
Electric     Stoiage     Battery     Locomotive. 

comparison  with  steam,  varying  from  two  and  a  half 
to  three  times  in  initial  outlay,  owing  to  the  expense 
of  poles,  insulators,  trolley  lines,  transformers,  rail 
bonding  and  the  labor  involved  in  installing  the  ap- 
paratus. Maintenance  costs  are  less,  varying  from  8 
to  10  per  cent.  Delays  through  breakdowns  have  de- 
creased one-third  since  adopting  electric  drive  on  a 
road  previously  operated  by  steam.  The  average  cost 
of  electric  locomotives  is  from  $11,000  to  $16,000,  de- 
pendent on  size  and  capacity,  about  the  same  as  for 
steam  locomatives. 

'  ■  Probably  the  greatest  advantage  of  electric  drive 
is  the  fact  that  a  use  may  be  found  for  the  large  quan- 
tities of  fuel  now  Inirned  uselessly  as  refuse  by  every 
lumber  mill.  Many  thousands  of  horsepower  are  thus 
wasted  every  year,  and  it  is  surely  time,  in  this  era  of 
conservation,  to  try  to  reduce  this  loss  to  a  niinimmn, 
and  much  credit  is  due  to  the  P(jtlatch  Lumber  Com- 
pany's officials  for  their  pioneer  ser\ice  in  this  line  of 
power  use. 


FAR  EASTERN  NEWS. 

The  waterworks  and  electric-light  company  at 
New'chwang  has  been  taken  uvcr  by  the  South  Man- 
churia Railway  Co. 

The  projectors  of  the  Inawasliiro  Ilydrnelectric 
Power  Co.  have  at  length  received  a  charter  hum  the 
Government.  The  projectors  are  among  the  leading 
business  men  of  Japan,  namely,  Baron  Shibusavva,  Mr. 
R.  Kondo,  and  Mr.  R.  Toyokawa.  Their  idea  is  t(j 
obtain  water  from  Inawashiro  Lake,  50  miles  fmrn 
Tokyo,  and  they  put  their  capital  ai  $10,500,000. 
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PACIFIC  COAST  GAS  ASSOCIATION. 

'Ihc    nineteenth    annual    con- 
\enlion  of  the  Pacific  Coast  Gas 
.Association   will  be  held  in  Oak- 
land, California,  September  19,  20 
and  21.     Through  the  energy  and 
enterprise    of    F.    A.    Leach,   Jr., 
])resident  of  the  association,  and 
John     A.    Britton,   secretary,   not 
only    the    high    standard    of    former   conventions    will 
be  maintained  but  every  indication  points  to  a  meet- 
ing even  more  entertaining  and  profitable  than  in  the- 
past.     The  following  papers  will  be  read  at  the  con- 
vention : 

IVesident's  .\ddress Frank  .\.  Leach,  Jr. 

I'nstable  Hydrocarbons  in   Illuminating  Gas,. 

E.  C.  Jones 

Suburban    Gas    Distribution C.    S.    S.    Forney 

Rate  Fixing Prof.  C.  L.  Cory 

The  Xapthalene  Problem  in  Oil  Gas,  Manu- 
facture and  distribution F.  S.  Wade 

Early    Gas    Lighting    W.    R.    Morgan 

Mechanical  Handling  of  Carbon   P>y-Pr«(Iuct 

of  the  Oil  Gas  Process 1).  J.  Young 

The  Gas  Meter   W.  M.  DuVa! 

(Title  to  l)e  announced) H.  H.  Jones 

Wrinkles   F.  C.  Millard 

Experiences   John  D.  Kuster 

Novelties John  Clement 

The  meeting  will  be  held  in  Forester's  Hall,  S. 
E.  Corner  of  13th  and  Clay  Streets,  opposite  the  of- 
fice of  the  Oakland  Gas,  Light  &  Heat  Co.,  and  will 
be  called  to  order  promptly  at  10:00  o'clock  A.  M., 
September  19th. 

Arrangements  have  been  made  with  the  Southern 
Pacific  Company,  whereby  the  members  attending 
the  Convention  will  be  given  a  rate  of  one  and  one- 
third  fare  for  the  round  trip  (Receipt  certificate  plan), 
and  which  plan  will  be  in  force  for  the  ])eriod  from 
.Sejitember  9  to  21. 

The  Banquet  will  be  held  in  the  Key  Route  Inn, 
on  Wednesday  evening,  September  20th,  at  7:00 
o'clock  and  the  outing,  to  be  given  by  the  Pacific  Gas 
and  Electric  Company,  will  consist  of  a  trolley  trip 
in  special  cars,  starting  from  the  22nd  Street  Terminus 
of  the  Key  Route,  at  the  Key  Route  Inn,  at  9:30 
o'clock  Thursday  morning,  September  21st. 

The  cars  will  pass  through  Berkeley,  Emeryville, 
.\lbany  and  Pullman,  to  Richmond,  and,  through  the 
courtesy  of  the  Standard  Oil  Company,  a  visit  will  be 
made  to  its  great  oil  refineries  at  that  point.  The  re- 
turn trip  will  be  made  to  Piedmont  Park,  via  Oakland, 
where  luncheon  will  be  served  at"  1 :00  o'clock  P.M., 
after  which  the  members  will  be  given  ample  oppor- 
tunity to  visit  the  beautiful  gardens  and  the  extensive 
.\rt  Gallery  of  Mr.  F.  C.  Havens,  which  is  located  in 
the  Park.  On  leaving  the  Park  the  route  of  the  cars 
will  be  to  San  Leandro  and  Hayward,  returning  to 
(  )akland  via  .Mameda.  The  trip  in  all  will  afford  the 
members  a  delightful  t)uting,  and  also  give  them  a 
conception  of  the  scenic  beauties  of  Alameda  County. 
Headquarters  for  ladies  during  the  Convention  will 
be  maintained  at  the  Key  Route  Inn,  where  a  Com- 
mittee of  Oakland  ladies  will  be  in  attendance. 
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customer  with  the  \n\\-  energ_v  rate  can  on.ler  l(_i\v 
efficiency  lamps  and  thus  approximate  the  most  eco- 
nomical condition. 

The  accompanying-  tables  iiave  Ijeen  computed  to 
show  the  amount  of  light  obtained  per  dollar  expended 
for  energy  and  lamp  renewals.  The  darkened  figures 
represent  the  most  economical  operation  and  show  how 
this  shifts  from  low  to  higli  efficiency  as  the  energy 
rate  increases.  The  unit  of  light  fiux  which  has  been 
used  is  the  lumen  hour,  which  is  that  quantity  of  light 


THE  USE  OF  THE  TRIPLE  RATING  OF  INCAN- 
DESCENT LAMPS. 

BY     L.     S.     TWOMEY. 

The  function  of  any  incandescent  lamp  is  the  pro- 
duction of  light.  The  man  purchasing  a  lamp  is  pay- 
ing for  an  instrument  for  the  production  of  light  and 
not  for  a  power  consuming  device.  He  is  interested 
in  the  cost  of  the  lamp  only  insofar  as  it  effects  the 
ultimate  cost  of  producing  light. 

The  cost  of  producing  light  is  influenced  by  the 
cost  of  lamp  renewals  and  the  cost  of  energy.  These 
factors  in  turn  depend  on  the  price  of  the  lamp,  the 
life  (if  the  lani]),  the  cost  of  energy  per  kilowatt-linur 
the  power  consumption  of  the  lamp  and  its  total  lumi- 
nous output.  There  is  a  relation  between  these  items 
which  determines  the  most  economical  operating  con- 
ditions for  a  lamp  for  various  costs  of  energy.  The 
cost  of  the  lamp  divided  Ijy  the  hours  life,  divided  bv 
the  luminous  (nitput  of  the  lamp,  gives  the  cost  of 
lamp  renewals  ])er  unit  of  light  thix.  'I'he  energy  con- 
sumption per  hour  nudli])lied  by  the  energy  cost  rate, 
divided  by  the  luminous  output,  gives  the  energy  cost 
per  unit  of  light  flux.  The  sum  of  these  two  costs  is 
the  true  cost  of  light.  The  curves  in  Fig.  1,  repre- 
sent these  costs  graphically  for  any  single  cost  of  en- 
ergy under  varying  operating  conditions.  The  mini- 
mum point  of  the  total  cost  curve  represents  the  point 
of  most  economical  operating  conditions  for  that  cost 
of  power  and  for  that  particular  lamp. 

By  burning  the  lamp  at  high  efficiency,  the  power 
cost  for  a  given  amount  of  light  may  be  decreased, 
but  the  renewal  cost  is  increased.  Computing  the 
minimum  cost  of  light  for  different  energy  rates  it 
has  been  found  that  for  low  energy  rates  the  lamp 
should  be  burned  at  low  efficiency  on  high  watts-per- 
candle,  and  that  for  high  energy  rates  it  should  be 
burned  at  high  efficiency  with  a  corresponding  sacri- 
fice in  life.  In  recognition  of  this  fact  the  triple  rating 
of  incandescent  lamps  has  been  introduced. 

By  this  method  of  rating  three  voltages  are  given 
on   the   label,   the   top   voltage   of   which    corresponds 

to  the  highest  efficiency  or  lowest  energy  consumption  which  will  illuminate  an  area  of  one  square  foot  to  the 
per  unit  of  light  flux,  and  the  bottom  voltage  corres-  intensity  of  one  foot  candle  for  a  period  of  one  hour, 
ponds  to  the  lowest  efficiency  and  longest  life.  In  The  tables  are  given  to  show  how  the  minimum  cost 
this  way  the  customer  with  a  high  energy  rate  can  of  light  shifts  from  low  efficiency  to  high  efficiency 
order   high    efficiency    lamps    for    his    circuit    and    the      with    increasing    cost    of    energy    and    incidentally    it 

TABLE  NO.    1. 
Showing  Co.st   nf  Producing  JAght  with    "Mazda"  Lamps  at  "High,"  "Medium"  and    T-ow"  Ktliciency. 
Nominal   Watt.s.  25  40  CO  100 

Efficiency   Step.  High.       Med.       Low.       High.     Med.        Low.     High.       Med.         Low.       High.     Med.     Low. 

Variable  Cost  of  Energy.  Thousands   of   Lumen-Hours  obtained  per  dollar  expended  for  Power  and  Lamp  Renewals. 

1  cent  per  kw.   hour     208. 

2  161. 

3  133. 

4  114. 

B  "        ' 98. 

6  S7. 

8  70. 

10        •  5!». 

12        51. 

Showing   Cost    of    Producing    Lig 
Nominal   Watts. 
Efficiency   Step.  High. 
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WATTS  PER  C/WDLE    INCREASINS" 


Uraphiual    Illustration    of   Lamp    Costs   for   Varying 
Energy  Costs  and  Operating  Conditions. 


Variable  Cost  of  Energy. 
1   cent  per  kw.    hour     .  .  . 
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shows  the  economy  of  the  "Mazda"  lamp  over  the  car- 
bon filament  lamp  as  a  producer  of  Hght. 

These  tables  are  based  on  the  list  price  of  the 
lamps.  Where  lamps  are  purchased  in  quantities  large 
enough  to  secure  quantity  discounts  the  number  of 
lumen-hours  per  dollar  will  be  increased.  The  increase 
would  be  greater  for  low  energy  rate  so  that  the  effect 
of  the  lower  cost  of  the  lamp  is  to  lower  the  energy 
cost  at  which  the  most  economical  conditions  of  opera- 
tion (indicated  by  the  figures  in  black-faced  type) 
changes  from  low  to  medium  or  medium  to  high  effi- 
ciency. In  table  No.  1  it  will  be  noticed  that  the  criti- 
cal cost  of  power  at  which  the  point  of  maximum  light 
output  per  dollar  shifts  from  low  to  high  efficiency, 
is  lower  the  higher  the  wattage  consumption  of  the 
lamp. 

In  cases  where  the  percentage  saving  in  the  use 
of  low  efficiency  is  small  the  better  color  value  of  the 
light  from  the  lamp  operated  at  high  efficiency  together 
with  the  greater  amount  of  light  obtained  from  a  sin- 
gle unit,  are  of  much  greater  importance  than  the 
saving.  For  this  reason  it  may  be  said  that  for  the 
larger  sizLCs  of  "Mazda"  lamps  high  efficiency  should 
be  used  for  all  costs  of  energy,  exceeding  3  or  4  cents 
per  kilowatt-hour.  Similarly,  carbon  filament  lamps 
should  be  burned  at  high  efficiency  for  all  costs  of 
energy  exceeding  2  cents  per  kilowatt-hour. 

Comparing  the  table  for  "Mazda"  lamps  with  that 
for  carbon  filament  lamps  it  will  be  seen  that  the  per- 
centage saving  of  "Mazda"  over  carbon  filament  lamps 
is  greater  the  higher  the  energy  rate. 

The  efi^ect  of  the  introduction  of  the  triple  rating 
of  incandescent  lamps  has  been  a  greater  flexibility 
to  meet  the  large  variety  of  conditions  under  which 
incandescent  lamps  are  bought  and  used. 


INTERNATIONAL  ELECTRICAL  CONGRESS 
AT  PANAMA-PACIFIC  EXPOSITION  1915. 

One  of  the  most  fruitful  results  of  a  great  inter- 
national exposition  is  that  brought  about  by  the  gath- 
ering together  of  the  peoples  of  the  world  for  dis- 
cussion. At  such  times  ideas  are  brought  forth  and 
comparisons  of  methods  made  which  could  never  be 
accomplished  in  any  other  way. 

That  the  great  western  metropolis  of  San  Fran- 
cisco is  to  be  honored  by  the  most  distinguished  elec- 
trical congress  ever  convened  was  assured  by  a  recent 
action  of  the  Board  of  Directors  of  the  American 
Institute  of  Electrical  Engineers.  It  will  not  be 
surprising  if  this  congress  assembled  under  the  clear 
blue  skies  of  California  should  awaken  new  scientific 
truths  and  instill  new  impetus  for  invention  in  the 
electrical  industry. 

Briefly  the  beginning  of  this  great  movement 
has  had  its  inception  in  the  following  lines.  We  are 
indebted  to  the  Electrical  Review  for  the  first  inkling 
of  the  good  news.  At  the  meeting  of  the  Board  of 
Directors  of  the  American  Institute  of  Electrical  En- 
gineers, held  on  August  22,  the  following  resolutions 
were  adopted : 

Resolved:  That  it  is  the  sense  of  the  Board  of 
Directors  that  it  would  be  desirable  to  hold  an  Inter- 
national Electrical  Congress  during  the  Panama  Ex- 
position  in   San    Francisco   in    1915,   and   that   such   a 


Congress  be  initiated  and  conducted  by  the  American 
Institute  of  Electrical  Engineers  under  the  authority 
of  the  International  Electrotechnical  Commission. 

Resolved:  That  in  furtherance  of  the  project  to 
hold  an  International  Electrical  Congress  during  the 
Panama  Exposition  at  San  Francisco  in  1915,  a  com- 
mittee on  Congress  organization  be  authorized,  the 
members  of  same  to  be  appointed  by  the  President 
after  receipt  of  such  information  from  the  Interna- 
tional Electrotechnical  Commission  as  would  indicate 
a  disposition  on  their  part  to  authorize  the  American 
Institute  of  Electrical  Engineers  in  the  holding  of  such 
a  Congress. 


FRAUDULENT  OIL  ENTRIES. 

Three  ways  to  get  oil  lands  by  false  pretenses 
now  used  in  California,  so  State  Mineralogist  Anbury 
says,  are  homestead  entries,  desert  land  entries  and 
scrip  filings.  All  of  these  methods  have  been  tried 
in  the  San  Joaquin  Valley,  so  Anbury  asserts,  and  the 
attempts  to  get  valuable  oil  lands  without  any  due 
observance  of  the  law  have  been  so  successful  that 
he  has  found  it  to  be  his  duty  to  call  the  attention  of 
the   Federal   officials   to  the   matter. 


MINE  SAFETY  DEMONSTRATION. 

Thirty  thousand  miners  are  expected  to  attend  the 
great  national  Mine  Safety  Demonstration  to  be  held 
in  Pittsburg,  Pa.,  October  26  and  27  under  the  aus- 
pices of  the  Federal  Bureau  of  Mines,  the  American 
Red  Cross,  the  Pittsburg  Coal  Operators'  Association 
and  the  United  Mine  Workers  of  America. 

The  demonstration,  the  purpose  of  which  is  to 
teach  greater  safety  in  mining,  will  begin  the  morn- 
ing of  October  26,  at  the  experiment  station  of  the 
Bureau  of  Mines,  Fortieth  and  Butler  streets.  The 
first  day  will  be  devoted  to  the  interests  of  the  mine 
operators,  mine  owners,  mining  engineers  and  super- 
intendents of  mines.  There  will  be  an  explosion  of  coal 
dust  in  the  experiment  gallery  and  tests  of  mine  safety 
lamps  in  gas.  The  dangers  of  electric  sparks  in  gas 
and  coal  dust  will  also  be  shown  in  the  galleries. 


SHORT-CUT    IN    ESTIMATING    EXCAVATION 
OF  YARDAGE  IN  DITCH  CONSTRUCTION. 

In  ditch  or  railway  surve3-s  the  location  is  usually 
made  in  50  ft.  or  100  ft.  stations.  The  yardage  in 
each  50  or  100  ft.  segment  is  then  figured  by  adding 
together  the  end  areas  in  square  ft.,  dividing  by  two 
and  again  dividing  by  27  in  order  to  convert  into 
cubic  yards.  In  order  to  save  these  successive  steps 
the  following  tables  have  been  carefully  computed 
and   double-checked. 

In  order  to  apply  the  table  let  us  take  a  specific 
example.  Let  us  suppose  the  sum  of  the  end  areas  is 
28.4  sq.  ft.  Find  28  in  the  first  column,  then  read 
toward  the  right  and  under  column  headed  .4  read  52.6. 
This  means  that  a  prism  100  ft.  long  whose  end  areas 
sum  28.4  sq.  ft.  contains  52.6  cu.  yd.  Should  50  ft. 
stations  be  used  in  location  work,  divide  by  2  the 
amount  so  found.  Where  many  stations  are  to  be 
figured,  the  table  will  be  found  quick,  accurate  and  a 
Sfreat  time  saver. 
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Klpitric    Railway    S>-.stem    Leading'    to    I_*ong"    Beach 


GREAT    ELECTRICAL    ACTIVITY    IN    SOUTH- 
ERN CALIFORNIA. 

The  steam  plant  of  the  Southern  California  Edi- 
son Company  located  at  Long  Beach,  California,  has 
recently  been  put  into  operation.  The  unit  just  com- 
pleted has  a  capacity  of  16,000  h.p.  The  g-enerating 
unit  is  of  the  vertical  steam  turbine  type  and  receives 
its  steam  from  eight  Sterling  boilers.  Crude  oil  is  the 
fuel  used. 

John  D.  .Miller,  president  of  the  cumpanv,  recentlv 
spoke  of  the  enormous  demantls  for  [xnver  in  Southern 
California.  Portions  of  his  remarks  ha\e  previouslv 
been  printed  in  the  Journal,  but  in  \ie\v  of  the  agita- 
tion in  Los  Angeles  looking  toward  an  early  develop- 
ment of  thousands  of  h.p.  from  the  Owens  River  pro- 
ject by  the  city  of  Los  .\ngelcs,  it  is  interesting  to  see 
how  private  corporations  view  this  activity  in  the  wa}- 
of  additional  power  output.  i\Ir.  Aliller's  remarks  are 
as    follows : 


"During  May  of  this  year,  the  consumption  ol 
electricity  for  power  jnirposes  far  exceeded 'the  de- 
mand for  light.  Since  1904  our  power  business  has 
Ijecn  gradualh-  gaining  upon  the  light  business,  not- 
withstanding the  enormous  increase  of  the  latter  which 
,grcw  128  per  cent  during  the  period  of  1904  to  1910. 
Power  won  out  in  the  Imig  run  during  the  month  of 
May  showing  an  earning  of  $4,771.95  in  excess  of 
lighting. 

Throughout  the  months  of  this  year,  1911, 
the  same  condition  has  held — power  showing  an 
excess  of  $28,148.53.  During  the  corresponding 
months  of  1910  the  cimdition  was  re\crsed,  light  ex- 
ceeding p<iwer  in  May  b}-  $2,492.40  and  in  June  by 
$Ui,8o7.55.  In  19()4  dur  p(jwer  earnings  were  o\-er 
22%  of  our  gross  electric  earnings;  in  1905  they  in- 
creased to  24%;  in  1906  to  29'';':  in  1907  to  32Vo ;  in 
1908  to  3yr  ■  n  1909  to  4\%  and  in  P'lO  to  47'^  passing 
the  50'!  mark  in  Mav  nf  this  vear  as  I  have  stated." 


Ocean  Scene  at  Long  Beacli.  Where  tlie  Bi^  Steam  Plant  Has  Just    Been    Completed. 


September   9,   1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


225 


PRIMER     OF    APPLIED    THERMODYNAMICS.' 

Second   Lecture. 

Thermometers  and  Calorimetry. 

llaxiiiL;-  now  ac(|iiire(l  a  clear  conception  of  the 
iliftcrence  between  "qnantity  of  heat"  and  "tempera- 
ture," we  shall  next  [>roceed  to  consider  the  various 
methods  in  use  in  determining'  the  numerical  \alues 
of  these  physical  conceptions. 

We  ha\-e  seen  how  the  selection  or  construction  of 
th.e  scale  to  he  employed  in  measurement  of  tempera- 
tures is  arbitrary,  but  having  decided  upon  our  definite 
fixed  physical  temperature  points,  such  as  the  freezing 
of  water  and  its  boiling-  under  standard  conditions  we 
now  proceed  with  methods  and  devices  employed  in 
construction  of  thermometers.  In  1836,  Pouillet,  after 
a  series  of  investigations,  found  that  the  temperature 
of  furnaces  can  be  estimated  with  considerable  accu- 
racy by  the  color  of  the  fire,  and  that  with  a  little 
practice  the  error  at  any  high  temperatures  will  not 
exceed  90  deg.  or  100  deg.  F.  In  1899.  Howe,  Maunsel 
iK-  Taylor  revised  the  results  of  Pouillet's  observations. 
These  are  shown  in  Fig.  5,  where  may  be  found  the 
color  of  the  fire  opposite  the  particular  temperature. 

In  a  bulletin  published  by  the  Bureau  of  Standards 
in  190.S,  it  is  stated  that  skilled  observers  may  vary 
100  deg.  F.  or  more  in  their  estimation  by  color  of 
relatively  low  temperature  and  beyond  2200  deg.  F. 
it  is  practically  impossible  to  make  estimations  with 
any  degree  of  certainty. 

The  air  thermometer  is  one  of  the  most  delicate 
means  of  measuring  temperatures,  but  due  to  its  nec- 
essary accurate  adjustments  and  auxiliary  scientific 
data  to  be  taken  sinuiltaneously,  its  use  is  largely  re- 
stricted to  the  physical  and  chemical  laboratories. 
There  are  six  principal  methods  or  devices  employed 
in  engineering  practice  in  determining  temperatures 
and  they  are  as  follows: 

1.  .Mcoholic   thermometer. 

2.  Mercurial  thermometer  or  pyrometer. 
?i.     Expansion  pyrometer. 

4.     Melting  points  of  metals. 

,^.     Le  Chatelier's  thermo-electric  pyrometer. 

6.     Calorimetry. 

1.  .^s  alcohol  has  a  very  low  freezing  point,  in 
fpct  so  low  that  it  cannot  be  reached  by  any  natural  tem- 
perature, its  use  is  especially  recommefided  in  meas- 
urements, where  low  temperatures  are  to  be  taken. 
Since  its  boiling  point  is  comparatively  low.  it  is  not  at 
all  useful,  however,  for  high  teiTiperatures. 

2.  Mercury  is  an  excellent  substance  to  use  in  ther- 
mometers, as  the  variation  in  its  expansion  coefficient 
with  rise  of  temperature  is  such  that  the  deleterious 
effect  of  the  expansion  coefficient  in  the  glass  tube 
is  very  nearly  offset  by  the  compensating  error  intro- 
duced by  fissuming  a  constant  expansion  coefficient  for 
the  Mercury.  Mercury  boils  at  676  deg.  F.  and  for 
many  degrees  below  this  point  gives  off  considerable 
vapor.  .\s  a  consequence  the  ordinary  mercurial  ther- 
mometer can  not  be  depended  upon  for  a  higher  tem- 


Owens  River  Project.  Which  Will  Develop  Thousands 
of    Horsepo-wer    for    Los    Angeles. 


>\  re=:ume  devnid  nf  higher  mathematics,  covering  the  essen- 
tials* of  a  series  of  lectures  now  being  given  by  the  editor  of 
this  Journal  before  the  Senior  Mechanical  Engineering  students 
at   the   University   of  California, 
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perature  than  500  deg.  F.  A  very  ingenious  device, 
nevertheless,  enables  us  to  make  use  of  the  mercurial 
thermometer  up  to  800  deg.  F.  A  small  amount  of 
nitrogen  gas  is  put  in  the  upper  column  of  the  tube 
and  as  the  mercury  column  expands  it  consequently 
compresses  the  nitrogen  gas.  The  reactive  pressure 
of  the  gas  upon  the  mercury  raises  its  boiling  point 
sufficiently  to  allow  us  to  read  up  to  800  deg.  F.,  as 
mentioned  above.  Since  chimney  gases  are  below  this 
temperature,  the  mercurial  pyrometer  is  very  appro- 
priate for  determination  of  their  temperatures.  The  bulb 
of  the  instument  should  project  into  the  path  of  maxi- 
mum velocity  of  the  escaping  gases  in  order  that  aver- 
age temperature  may  be  obtained,  and  before  a  read- 
ing is  taken,  it  is  necessary  to  keep  the  thermometer 
inserted  in  tiie  flue  socket  from  seven  to  fifteen  min- 
utes, depending  on  conditions. 

Expansion  pyrometers  are  useful  for  temperatures 
up  to  1.^00  deg.  F.     It  is  a  matter  of  common  knowl- 
edge that   when   heat    is    applied    to    a    substance    it 
changes     its     volume,     usually     by     increasing     the 
volume,     although     there     are     notable     exceptions. 
Different    bodies    expand    by    different    amoujits   for 
the     same     increase     in     temperature.     If     now     we 
take   an   iron    pipe   and    within   it   insert   a   brass   rod 
which  expands  about  50  per  cent  more  than  iron  for 
a  given  rise  in  temperature,  we  can  by  rigidly  attach- 
ing one  end  of  the  brass  rod  to  a  cap  on  one  end  of 
the  iron  pipe,  construct  a  device  that  will  indicate  the 
temperatures.     All  that  is  necessary  to  do  is  to  attach 
a  multiplying  device  to  the  free  ends  and  calibrate  the 
readings  of  a  pointer  actuated  by  the  multiplying  de- 
vice.    When  the  instrument  is  first  placed  in  a  fire,  it  is 
found  to  read  backwards,  and  when  taken  out  it  runs 
higher  up  the  scale  before  dropping  to  the  lower  tem- 
perature.    This   is   caused   by   the   fact   that   the   new 
change  of  temperature  is   first   felt   in   the   iron   since 
time  is  necessary  to  conduct  lieat  into  the  brass,  con- 
sequently   in    the    use   of   an    instrument   of   this    sort 
great  care  must  be  exerted  to  see  that   temperatures 
are   even   throughout   the   entire   lengths   of   iron   and 
brass. 
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Fig.  5.  A  Fahrenheit  scale  from  0°  to  3200°.  On 
the  left  is  a  list  of  melting  points  of  metals 
and  on  the  right  the  colors  of  a  furnace  Are 
at  particular  temperatures. 


Fig.    6. 

The  melting  points  of  metals  give  a  very  con- 
venient method  for  determining  ranges  of  temper- 
ature up  to  the  melting  point  of  platinum,  3110  deg.  F. 
Upon  the  diagrammatic  representation,  Fig.  5,  are 
platted  various  melting  points,  and  it  will  be  seen 
that  by  proper  choice  of  metals.  Temperature  differ- 
ences of  every  200  deg.  change  can  be  noted.  A  de- 
vice similar  to  Fig.  6  is  convenient   in   the  arrange- 
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ment  of  the  metals  for  this  test.     As   will  be   noted  _         .     wt 

the  method  lacks  accuracy,  but  it  suffices  very  well  "''  '^^'^"'""^ 

for  the  approximate  determination  of  the  tempera-  As  an  example,  let  us  suppose  that  4  lb.  of  cast 
tares  of  the  furnace,  and  m  different  parts  ot  the  i^n,  which  has  been  heated  to  an  unknown  tempera- 
tubes  ot  a  boiier.  ^,  ,  .  ,  .  .  ture  be  plunged  into  20  lb.  of  water  at  64  deg.  F.  heat- 
Ut  the  many  useful  and  practical  engineerinsf  ino- it  therphir  tr.  1 94  ri^rr  p  ^u^  u  <^u  ,-■  i 
,,  J  .  J.  ,  r  ,  ^  ^  ,  .  ?  I'lg  H  tnereoy  to  1Z4  cleg.  i^.  i  hen  substituting  we  have 
methods  at  our  disposal  for  the  measurement  of  high  ^                             '^ 

temperatures,    the    most    accurate,    and    at    the    same  x  =  6j  +."°  ^  "-" 

time  the  most  interesting,  is  that  known  as  the  thermo-  ''  ^  •^^'' 

electric   pyrometer.      It    is    a    peculiar    phenomenon,  =64 -f  i667  =  i73i°  p. 

yet  none  the  less  true  that  if  we  join  together  two  In   order  to  get  refined  results   many  .sources  of 

different   metals    and   heat    this   junction,    an    electro-  error  must  be  properly  taken  care  of  in  this  method, 

motive    force    is    set    up    between    the    outer    ends    of  but  for  convenience  and  application  to  usual  approxi- 

the   wires.      This    electromotive    force    depends    upon  mate  temperature  tests,  it  excels  all  others. 

two   things,    first    the    composition    of   the   wires   and  Some   convenient   substances    and    their    specific 

second  the  temperature.     Hence  if  we  choose  any  two  heats  are  as  follows: 

wires,  the  electromotive  force  depends  directly  upon  table  it. 

the  temperature.     In  the  thermo-electric  pvrometer  of  '^'I'^an  specific  Heats. 

Le  Chatelier,  the  wires  are  platinum  and  a' 10  per  cent  s„bstanco.                                Ten?pe''rat'l.7e.  ^Tempe°^?ufi! 

alloy  of  platinum  and  rhodium,  inclosed  in  porcelain  riatimim   032  .03s 

tubes  to  protect  them  from  the  oxidizing  influence  of  ''""  ""'•''"  i''"'  -iso 

.,        f  f,.  ,       ,  ,  ,  Nickel      109  i-jp, 

the  furnace  gases.     Since,  as  noted  above,  the  electro-  i^u-e    200  260 

motive  force,  depends  on  the  temperature  of  the  June-  

tion  alone  it  is  not  necessary  to  expose  the  entire  r  at  mjiix/rTTTov 
element  to  the  fire,  hue  solely  the  junction,  nor  is  it  .  .  «-A^^^i™i^X  KY 
necessary  that  the  galvanometer  or  instrument  used  ^"  ^'ngineenng  practice,  the  question  of  quantity 
to  measure  the  electro-motive  force  be  near  the  ele-  "^  '"^'"^^  usually  arises  in  the  study  of  fuels.  Thus, 
ment— as  a  considerable  addition  of  lead  wires  has  '"  "''''^'''  *°  obtain  the  efficiency  of  a  boiler,  it  is  neces- 
no  practical  effect  on  its  readings.  The  continuity  of  ^'"^""^  '"  ''^"°^^'  ^^'^  amount  of  heat  given  off  by  the  fuels 
the  readings  by  means  of  a  thermo-electric  device  is  employed  in  combustion.  The  fuels  may  l)e  solids 
perfect,  and,  as  it  is  extremely  accurate,  the  ease  -"^"^''^  '"^-"^  '^°^^-  wood,  bagasse,  or  liquids  such  as  petro- 
with  which  the  readings  are  made  commends  its  use.  '^l"'"-  "''  8'''^-''^s  '^"'^'■'  as  natural  or  producer  gas.  The 
The  high  first  cost  of  the  instrument  is  its  material  '''^'^■'■^"1  methods  in  practice  employed  in  the  measure- 
drawback  for  universal  adoption.  ""^"'^    ''f   quantities   of   heat    are   classified    under   the 

Of  all  the  methods  of  temperature  measurement.  'i''a'Iin.e:  of  calorimetry. 

that   known   as   the   calorimetry   process   is   the   most  '''^'-'  heating  value  of  fuels    may    be    determined 

readily  accessible,  and  where  extreme  accuracy  is  not  ^^^'i'^  """'^'  '""  '^^^  approximation  to  accuracy  by  three 

desired,  it  is   found   to  be   most  useful.     The' savage  flifierent    methods;  namely,  by  chemical  analysis,  by 

long  since  discovered   that   water   in   a    scooped    out  conilmstion  in  one  of  the  so  called  calorimeters  and 

log  could  be  made   to  boil,   not   by    putting    the    in-  ''>'   actual   trial   in   a   steam   boiler.     The   accuracy  of 

flammable  log  over  his   fire    but    by    dropping    into  ^'^*^  ^^^^^  *^^'^  methods  depends  on  the  precision  of  the 

the  water-filled  hollow  log  heated  rocks  picked   from  '"'-'tliod  of  analysis  or  calorimetry  adopted,  and  upon 

the   hot    coa^ls.      So    it    is,'  if   we ''take    from    a    boiler  t'le  care  and  skill  of  the  operator.     The  results  of  the 

furnace  a   piece   of  iron   heated   to  the   same   furnace  third  method  are  subject  to  numerous  sources  of  varia- 

temperature  and  drop  it  into  water,  the  temperature  ^"^"    '*'"'   *'''™'"'  ^"'^   '"^^   '"^   taken   as   approximately 

of    the    water    is    raised    a    definite    amount,    and    if  t''"*^'   ""'>'   ^°^   ^'^^^   particular   conditions   under   which 

we  know  the  weight  of  the  hot  substance,  its  specific  t'""'  '''""t  '^  '"'''■'^-     -^"alysis  and  calorimetry  give  with 

heat  together  with   the  weight  of  the   water  and   its  considerable  accuracy  the  heating  value  which  may  be 

rise  in  temperature,  we  can  compute  the  temperature  obtained   under  the   conditions   of  perfect   combustion 

of  the  furnace  whence  came  the  hot  body.     Since  we  '''"''    complete   absorption    of   the    heat    produced.      .A 

have  found  that   heat   is  a   form  of  energy,  and   since  '"^'Icr  test  gives  the  actual  result  under  conditions  of 

energy  is  indestructible,   if  there  is  no  radiation,   the  """'^'  '"■  '^^^  imperfect  combustion,  and  of  numerous 

amount  of  heat  energy  given  up  by  the  hot  substance  '""'  variable  wastes. 

must   be  exactly   equal  "to  the  amount  gained   by  the  There  are  many  forms  of  calorimeters  on  the  mar- 
water,  ket  liul   two  seem  to  possess  such  exceptional   merits 

Hence  if t'''''^   ^'^ '■'  shall  consider  these  alone. 

The   Parr  Calorimeter  is  the  invention  of  S.   ^V. 

x  =  unknown   temperature  ot  tiie   hot  substance.  Parr,   Professor  of  Applied  Chemistry  at  the  Univer- 

\v=weiglit    of  liot   substance   in    lb.  .,',,,••             x     I                         ,              'r      ,          ,           ■       ■ 

w=zweigiit  of  water  in  lb.  ^'^7   "'    Illinois.     A   large   number  of  the   descriptive 

T=: final  temperature  of  water.  words  of  the  inventor  are  used  in  the  following  brief 

t  =;  temm-rat^ure^  nse.^^or  jHfference    between     Initial     and  description    of    the    prOCeSS.       It    has    the    advantage    of 

.s=z specific  heat  of  hot  substance,  then    since  Operating  without  an  oxvgeu  gas  Supply;  its  manipu- 

w'(x-Trs'  =  wt''""'"'''^'''  ^'''"'"'  ^"^  '^'"''''  '^*'°"  '■''  ^''"P''^  ^"'^  the' extraction  of  the  heat  rapid. 

wsK— wsT:=wt  owing   to    the    compact    mass    in    which    the    heat    is 
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generated.  It  is  designed  for  technical  purposes  and 
its  factor  of  error  is  well  within  0.5  per  cent.  The 
Parr  Calorimeter  depends  for  its  action  upon  the  lib- 
eration of  ox3^gen  from  a  compound  which  shall  in 
turn  absorb  the  products  of  combustion,  conditions 
admirably  met  in  sodium  peroxide ;  this  obviates  the 
necessity  of  providing  for  an  outlet  for  those  gases 
and  also  any  loss  arising  from  the  heat  they  might 
carry  off. 


Fig.   7. 

A,  Fig.  7,  is  the  calorimeter  of  about  two  liters 
capacity,  insulated  by  two  outer  vessels  of  indurated 
fibre,  B  and  C,  so  placed  as  to  provide  further  insu- 
lation by  the  air-spaces  b  and  c.  The  cover  is  double, 
to  correspond  with  the  air-space  between,  the  two 
parts  being  connected  for  convenience  in  handling. 
The  cartridge  D  has  a  capacity  of  about  25  cubic 
centimeters ;  it  rests  on  a  pivot  below,  extends  through 
the  covers,  and  has  a  small  removable  pulley  at  the 
end.  Turbine  wings  fastened  to  spring  clips  placed 
on  the  cartridge,  and  a  short  cylinder  E,  open  at  both 
ends,  is  provided  for  directing  the  current  set  up  by 
rotation  of  the  vanes  attached  to  the  cartridge.  The 
stem  of  the  cartridge  is  so  arranged  as  to  permit 
the  passage  of  a  short  piece  of  No.  12  copper  wire  to 
ignite  the  charge;  it  is  provided  with  a  valve  D  at  the 
lower  end  to  prevent  the  escape  of  the  enclosed  air. 

A  test  is  made  in  the  following  manner.  One 
gram  of  coal  ground  to  pass  a  100-mesh  sieve,  dried 
at  105  deg.  C,  is  put  into  the  cartridge,  16-18  grams  of 
sodium  peroxide  added,  the  top  screwed  on,  and  the 
whole  shaken  to  thoroughly  mix  the  contents.  The 
peroxide  should  be  fine  enough  to  pass  a  25-mesh 
sieve.  The  cartridge  is  tapped  to  settle  the  charge  to 
the  bottom,  then  placed  in  the  calorimeter  which  con- 
tains two  liters  of  water.  It  is  then  rotated  50  to  100 
revolutions  per  minute.  The  water  should  be  3  to 
4  degrees  lower  than  the  room  temperature.  When 
the  temperature  has  become  constant  the  thermometer 
is  read,  a  hot  wire  dropped  down,  ignites  the  charge, 
which  burns  completely.  The  extraction  of  the  heat 
is  eflfected  in  about  five  minutes;  the  reading  of  the 
maximum  temperature  is  taken  and  the  calculations 
made  as  follows:  the  rise  of  temperature  is  corrected, 
first,  for  that  produced  by  the  hot  wire;  this  amounts 
to  0.006  deg.  C.  per  %  inch  of  No.  12  copper  wire : 
second,  for  the  heat  produced  by  the  combination  of 


the  sodium  peroxide  with  the  carbon  dioxide  and  water 
formed  by  the  combustion ;  this  amounts  to  27  per 
cent  of  the  total  indicated  heat.  If  C  equals  the  heat 
of  combustion  of  the  coal,  C  the  calories  indicated,  t 
the  rise  of  temperature,  and  w  the  water  employed, 
then 


C«=(t  — 0.006°)  X'W,  C  =  C»- 


100 


or    C=(t  —  0.006°)  X  W  X  O-TS. 

The  residue  from  the  combination  contains  the  car- 
bon of  the  coal  in  the  form  of  sodium  carbonate.  The 
volume  of  carbon  dioxide  may  readily  be  measured, 
and  from  this  the  total  carbon  of  the  coal  can  be  cal- 
culated. This  is  a  result  not  heretofore  available  ex- 
cept by  ultimate  analysis,  and  enhances  the  value  of 
the  instrument. 

The  Sargent  automatic  gas  calorimeter  is  used 
to  determine  the  calorific  value  as  well  as  the  foreign 
matter  in  gases.  The  method  is  quick,  simple  and 
accurate.  Fig.  8  shows  a  section  of  the  Sargent  calori- 
meter. It  is  seen  that  the  inlet  water  having  a  con- 
stant head  at  the  cistern  E,  the  temperature  of  which 
is  taken  at  C,  envelopes  the  whole  instrurnent  and 
passes  through  in  the  direction  of  the  arrows.  The 
rise  in  the  temperature  is  taken  by  the  thermometer 
at  D  before  any  heat  is  lost  by  radiation  to  the  air. 
The  combustion  of  gas  takes  place  in  the  central  flue, 
and  the  products  of  combustion  pass  to  the  top  and 
down  the  annular  chambers  in  the  direction  of  the 
arrows,  reaching  the  temperature  of  the  water  before 


Fiff.    8. 


passing  out  at  B,  where  a  damper  regulates  the  ve- 
locity, and  the  thermometeer  gives  the  temperature 
of  the  exhaust  products.    A  device  is  attached  so  that 
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the  amount  of  water  is  very  accurately  weighed 
every  time  1-10  of  a  cubic  foot  of  gas  is  consumed. 
By  means  of  the  thermometers,  the  rise  in  tempera- 
ture is  ascertained,  consequently  we  are  enabled  to 
compute  at  once  the  calorific  value  of  the  gas. 

Thermotwisters. 

1.  Convince  yourself  of  the  enormous  amount  of  latent 
energy  stored  In  10  lb.  of  coal.  Assume  that  each  lb.  of  coal  ha.<i 
a  calorific  value  of  14.500  B.t.u.  Convert  into  mechanical  en- 
ergy and  estimate  the  vertical  aerial  journey  you  could  take 
on  this  energy,  were  it  exploded  under  you  and  your  body 
were    able    to    absorb    all    the    energy. 

2.  In  a  heat  engine  test,  each  pound  of  steam  leaves 
the  engine  containing  125.2  B.t.u.  less  heat  than  when  it  en- 
tered the  cylinder.  The  engine  develops  155  h.  p.,  and  con- 
sumes 3160  lb.  of  steam  per  hour.  Compute  the  mechanical 
equivalent  of  heat. 

3.  In  a  test  to  determine  the  calorific  value  of  anthracite 
coal  by  means  of  a  Parr  Calorimeter,  ^  gram  of  the  coal  was 
properly  burned  and  a  temperature  rise  of  2.040°  C  noted.  How 
many    B.t.u.    of    heat    per   lb.    of   coal? 

4.  A  piece  of  wrought  iron  bar,  weighing  one-half  lb.,  is 
thrown  into  the  furnace  and  heated  to  the  temperature  of  the 
flre,  and  is  then  withdrawn  and  placed  in  a  pail  containing 
10  lb.  of  water.  The  original  temperature  of  water  was  60  deg. 
F.,  and  after  tiie  immersion  of  the  iron,  the  temperature  roye 
20  deg.     Find  temperature  of  the  furnace. 


ELECTRICAL    ACTIVITY    IN    NORTHERN 
CALIFORNIA. 

A  deal  that  gives  the  Siskiyou  Electric  Power 
&  Light  Company  absolute  monopoly  of  the  water 
power  resources  of  northern  California  and  southern 
Oregon  was  made  recently  when  the  Rogue  River 
Electric  Company  sold  its  light  and  power  plants  to 
the  Siskiyou  company  for  $3,300,000.  Those  con- 
cerned deny  the  merger  is  the  work  of  the  Western 
Power  Company,  the  so-called  power  trust,  of  which 
Colonel  Frank  Ray,  owner  of  the  Rogue  River  Elec- 
tric, is  vice-president.  It  is  known,  however,  that  the 
Western  Power  Company  has  acquired  control  of  prac- 
itcally  all  the  power  plants  in  northern  California,  and 
that  its  eyes  have  been  on  Oregon.  Owning  power 
plants  and  controlling  the  power  of  Rogue  River, 
Klamath  River  and  the  little  Shasta  River,  besides 
that  of  smaller  streams,  the  combination  is  the  most 
gigantic  ever  made  in  this  part  of  the  State. 

When  the  work  now  under  way  is  completed  this 
fall  to  a  total  of  80,000  horsepower  at  low  water  can 
be  generated  in  this  immense  plant.  Jesse  W.  Church- 
ill, president,  and  J.  P.  Churchill,  vice-president  of  the 
Siskiyou  company,  were  the  officials  who  met  Colonel 
Ray.  W^ith  the  Churchills  are  Ale.x  J.  Rosborough  and 
F.  Detristan  of  Paris,  representing  a  wealthy  French 
syndicate. 


SWISS  AUTHORITIES  ADOPT  SINGLE  PHASE 

SYSTEM  FOR  STATE  RAILROAD 

ELECTRIFICATION. 

In  the  Daily  Consular  and  Trade  Reports  of 
August  28,  1911,  the  following  statement  in  regard 
to  the  electrification  of  the  Swiss  State  Railways  ap- 
pears: 

"I  am  able  to  state  on  the  highest  possible  au- 
thority that  the  report  of  the  Swiss  Commission  which 
has  been  investigating  the  question  of  the  electrifi- 
cation of  the  Swiss  national  railways  will  recommend 
the  adoption  of  the  overhead  system  similar  to  that 


which  is  now  in  use  upon  the  London  Bridge,  Victoria 
&  Crystal  Palace  Lines  of  the  London,  Brighton  & 
South  Coast  Railway.  This  decision  has  been  arrived 
at  after  a  most  careful  comparison  with  the  third-rail 
system  as  adopted  upon  the  underground  railways  of 
London  and  other  electric  railways  in  this  country. 

The  importance  of  electric  railway  working  was 
fully  recognized  by  the  Swiss  State  authorities  as 
far  back  as  1904,  when  a  commission  of  22  experts 
was  appointed  to  study  the  matter.  Up  to  the  present 
time  three  reports  have  been  issued  by  this  com- 
mission ;  the  first  deals  with  the  probable  power  re- 
quirements of  the  whole  Federal  system,  consisting 
of  1830  miles;  the  second  concerns  the  nature  of  the 
traffic,  and  the  third  deals  with  the  most  suitable  sys- 
tem; that  is,  continuous  current  or  alternating  current. 
The  report  about  to  be  issued  will  recommend  the 
adoption  of  a  single-phase,  alternating  current  sys- 
tem with  a  pressure  of  15,000  volts  in  the  overhead 
wires.  The  first  work  to  be  taken  in  hand  will  be 
the  conversion  of  the  St.  Gothard  Railway,  and  com- 
parative estimates  have  shown  that  the  adoption  of  the 
third-rail  continuous  current  system,  so  much  in  use  in 
London,  would  involve  a  capital  expenditure  of  about 
8  per  cent  more  than  with  the  overhead  system. 

The  total  cost  of  conversion  to  electric  traction 
upon  the  overhead  system  is  estimated  at  $13,140,000, 
while  the  running  costs  are  estimated  at  about  10  per 
cent  less  than  the  present  cost  with  steam  traction. 
Although  no  specific  sums  were  mentioned  in  the  Swiss 
budget  for  1911  for  the  electrical  equipment  of  rail- 
ways, certain  amounts  were  included  for  the  acquisi- 
tion of  water  power  for  the  generation  of  the  neces- 
sary electrical  energy  and  also  for  further  preliminary 
calculations  and  estimating  work." 


I 


CENSUS   RETURNS   FOR   POWER  AND   FUEL 
IN  ARIZONA. 

The  increase  in  primary  power  from  1904  to  1909 
was  in  power  generated  by  steam  engines,  both  water 
power  and  power  generated  by  gas  engines  showing 
a  decrease.  Plowever,  a  slight  increase  in  the  number 
of  gas  engines  is  shown,  there  being  31  srch  engines 
in  1909,  as  compared  with  28  in  1904,  although  the 
total  horsepower  developed  by  them  decreased  from 
1,392  in  1904  to  1,285  in  1909.  The  figures  also  show 
that  the  practice  of  renting  power  is  on  the  increase, 
9  per  cent  of  the  total  power  being  rented  in  1909,  as 
compared  with  1.9  per  cent  in  1904  and  0.4  per  cent  in 
1899.  The  use  of  electric  motors  for  the  purpose  of 
applying  the  power  generated  within  the  establish- 
ments is  also  shown  to  be  increasing  rapidly,  the  horse- 
power of  such  motors  increasing  from  496  in  1899  to 
4,656  in  1904  and  to  11,786  in  1909. 

(Closely  related  to  the  question  of  kind  of  power 
em;!  ^ved  is'tliat  of  fuel  used  in  generating  this  power, 
or  otlierwisp  as  material  in  the  manufacturing  pro- 
cesses. All  industries  in  1909  used  7,561  tons  of  an- 
thracite coal;  60,256  tons  of  bituminous  coal;  463,233 
tons  of  coke ;  14,558  cords  of  wood ;  610,594  barrels  of 
oil,  including  gasoline;  1,865,000  feet  of  gas;  and  20 
tons  of  other  fuel. 


230 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.   XXVII— No.    11 


Journal  OF  Electricity 


POWER  AND  GAS 


PUBLISHED  WEEKLY  BY  THE 

Technical  Publishing  Company 

604  Mission  Street,  San  Francisco 

E.  B.  Strong.  President  and  General  Manager 
A.  H.  Halloran.  V.  P.  and  Manai;inK  Edilor 
RoiiHRT  Sibley.  Treasurer  and  Editor  in  Chief 
C.  L.  Cory.  Secretary  and  Special  Contributor 
A.  M.  Hunt.  Director  and  Special  Contributor 


The  congestion  of  traffic  in  the  business  centers 

(if  .San    I'rancisco   has   already   become  ajjjiarent,  and 

it     is     most     o|)])orlunc     that     the 

Traffic  Expert  Finance  and  I'nblic   Utilities  Com- 

for  San  Francisco    mittee    lias    decided    to    engage   an 

expert  with  his  corps  of  assistants 

to  make  a  thorough  investigation  and  recommendation 

for  future  improvements.    At  certain  hours  during  the 

day  the  business  of  the  great  western  metropolis  has 

a  tendency  toward  becoming  paralyzed   through  lack 

of  traffic  facilities.     If  this  is  the  case  now,  a  situation 

of  embarrassment  is  to  be  anticipated  when  t!ie  rush 

■  of  e.\i)osition  visitors  and  the  enormous  consequent  in- 
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the  West.     In  Southern  CaHfornia  where  the  combi-  of   clothes   for   a  time,   some   of  us   discard   it   at   the 

nations  of  gravity  systems  were  long  since  exhausted,  change  of  the  season,  others  upon  its  becoming  glossy, 

the   new   installations   of   electrically  operated   pumps  others  wait  until  the  bottoms  of  the  trousers  become 

have  already   swelled   the   power  consumption  of  the  thread-bare,    and    still    others    have    no   definite    point 

Edison    Company    so    that    their    power   sales    exceed  of  abandonment,  but  wear  it  on  and  on  to  the  discredit 

their  sales  for  lighting  purposes.     Thus  hand  in  hand  of  our  personal  appearance  and  the  amusement  of  our 

our  western  agricultural  and  power  development  will  non-admiring  friends.     In  a  word  the  whole  question 

increase.     Surely  a  great  empire  never  offered  a  more  of  the  proper  time  for  putting  on  a  new  suit  of  clothes 


flattering  outlook  for  substantial  growth. 


Rating  of 

Incandescent 

Lamps 


There  are  in  general  tvvo  methods  utilized  in  cre- 
ating light  by  electrical  energ>-— the  electric  arc  and 
the  incandescent  lamp.  In  the  in- 
candescent lamp  an  electric  current 
is  passed  through  a  solid  conductor 
known  as  a  filament,  which  is 
heated  to  incandescence  by  the  electrical  energj'  being 
dissipated  as  heat  according  to  well-known  physical 
laws.  This  filament  is  found  to  operate  best  where 
enclosed  in  a  glass  globe  from  which  the  air  has  prac- 
tically been  exhausted. 

In  order  to  make  comparisons  of  one  lamp  with 
another,  certain  units  of  light  output  are  necessary, 
as  the  ultimate  aim  of  lamp  manufacturing  is  to  pro- 
duce the  most  light  for  the  least  money.  Lamps  were 
first  rated  in  watts  consumed  per  mean  horizontal  can- 
dle power.  This  is  not  a  strictly  accurate  or  fair 
method,  however,  as  horizontal  candle  power  bears  a 
variable  proportion  to  the  total  light  flow  or  flux  for 
different  makes  of  lamps.  Hence  the  mean  spherical 
candle  power  was  adopted,  which  averages  conditions, 
taking  into  account  the  entire  amount  of  light  ema- 
nating from  the  lamp.  For  instance,  with  the  carbon 
filament  lamp  the  reduction  factor  necessary  to  trans- 
form from  mean  horizontal  to  mean  spherical  candle- 
power  is  usually  .79.  Hence  a  sixteen  candle 
power  lamp  has  a  mean  spherical  candle  power 
of  16  X  -79  =  12.6  c.  p.,  and  at  an  efficiency 
of  3.1  watts  per  horizontal  candle  power,  has  an  effi- 
ciency of  3.92  watts  per  mean  spherical  candlepower. 

It  is  interesting  to  note  the  progress  in  efficiency 
by  scientific  study  and  invention  in  the  incandescent 
lamp  industry.  As  an  improvement  over  the  carbon 
filament,  first  came  the  osmium  lamp,  which  required 
but  1.5  watts  per  candle  power.  Since  the  entire 
world's  supply  of  osmium  would  be  exhausted  in  the 
lamp  production  of  one  year  we  cannot  hope  much 
from  this  quarter.  Next  came  the  tantalum  lamp  with 
an  efficiency  of  about  2  watts  per  candle  power,  and 
finally  the  tungsten  lamp  with  its  efficiency  of  1  to 
1^4  watts  per  candle  power.  As  tungsten  metal  has 
the  highest  melting  point  of  all  known  metals,  it  can 
be  operated  at  the  highest  temperature,  consequently 
with  the  highest  efficiency.  In  the  busy  struggle  of 
competition  the   lamp  companies   have  done  much  in 


varies  immensely  with  the  individual,  no  definite  cut- 
and-dried  mathematical  formula  having  ever  been  put 
forth.  The  particular  time  for  a  change  is  solved  by 
the  individual  judgment  of  the  user.  Thus  would  have 
been  uses  in  the  lamp  industry  had  it  not  been  for  the 
wide-awake  lamp  companies.  The  thousands  of  private 
homes  would  have  continued  to  burn  their  lamps 
till  the  lamp  became  broken  or  the  fancy  of  the  user 
operated  in  a  change. 

Elsewhere  in  these  columns  will  be  found  an  ar- 
ticle on  the  triple  rating  of  lamps.  It  is  shown  that 
in  general  two  factors  enter  into  the  cost  of  light,  one 
the  energy  charge  and  the  other  the  lamp  charge. 
The  former  is  an  increasing  direct  proportion  with 
watts  per  candle  power,  but  the  latter  decreases  with 
the  same  variable.  Now  then,  by  algebraically  adding 
those  tvvo  curves,  point  by  point,,  a  third  curve  is  de- 
duced showing  the  absolute  cost.  This  curve  shows 
a  definite  point  at  which  the  cost  not  only  ceases  to 
decrease  with  watts  per  candle  power  but  actually  in- 
creases. This  point  is  graphically  determined  by  pick- 
ing out  the  point  in  the  third  curve  nearest  the  horizon- 
tal abscissa  line.  It  is  evident  that  upon  the  cost  of 
power  the  steepness  of  the  energy  cost  line  will  de- 
pond.  Thus  when  power  is  cheap,  this  line  will  be 
comparatively  flat.  This  in  turn  aft'ects  the  total  cost 
curve  by  making  the  minimum  point  further  to  the 
right,  which  evidently  means  that  where  power  is 
cheap,  low  efficiency  lamps  are  most  economical  and 
conversely  where  power  is  high,  high  efficiency  lamps 
are  by  far  the  best  to  use.  To  meet  these  varying 
conditions  of  energy  cost,  a  triple  rating  of  lamps  has 
been  introduced  by  the  lamp  companies,  so  that  pur- 
chasers may  use'  lamps  best  adapted  to  this  varying 
quantity. 

As  this  educational  campaign  on  the  part  of  the 
lamp  companies  continues,  more  and  more  will  the 
lamp  users  realize  that  not  only  definite  voltages  are 
best  adapted  for  economic  conditions,  but,  unlike  the 
eft'ect  of  the  loosely  drawn  lines  for  discarding  of 
clothes,  the  actual  abandonment  of  lamps  for  new 
ones,  at  the  arrival  of  the  end  of  the  definite  useful 
period  is  a  scientific  economy  and  the  more  carefully 
attended  lo,  the  more  money  will  it  be  in  the  pocket. 

The  electric  lamp  is  today  the  means  of  light- 
ing the  millions  of  American  homes.  Its  scientific 
study  and  economic  use  enters  the  inner  vail  of  our 
home  life.    The  educational  campaign  in  behalf  of  its 


educating  the  public  to  a  fuller  realization  of  economic     proper  uses  is  due  to  the  energy  and  enterprise  of  the 
methods  of  lamp  use.  American  lamp  companies  and  to  them  must  be  given 

In  our  domestic  life,  after  we  have  worn  a   suit     all  credit. 
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PERSONALS. 

F.  O.  Sievers,  of  the  Fort  Wayne  Electric  Works  sales 
force,  Is  spending  a  vacation  in  the  mountains. 

S.  N.  Griffith,  an  electric  railway  promoter  of  Fresno, 
arrived  at  San  Francisco  during  the  past  week. 

C.  R.  Downs,  the  head  of  the  waterworks  system  at 
Sutter   Creek,   was   a   recent   San   Francisco    visitor. 

Wm.  Stranahan,  manager  of  the  Coalinga  Water  &  Elec- 
tric Co.,  was  at  San  Francisco  last  week  from  Coalinga,  Cal. 

K.  G.  Dunn,  engineer  with  Hunt  Mirk  &  Co.,  returned  to 
San  Francisco  during  the  past  week,  after  a  business  tour  of 
the  Pacific  Northwest. 

W.  J.  Beck,  an  official  of  the  New  York  Edison  Com- 
pany, who  is  touring  the  Pacific  Coast,  arrived  at  San  Fran- 
cisco during  the  past  week. 

William  D.  Ward,  of  the  Pelton  Water  Wheel  Company's 
sales  force,  has  been  visiting  the  Rocky  Mountain  region  of 
the  Northwest  on  hydroelectric  business. 

A.  H.  Halloran,  managing  editor  of  the  Journal  of  Elec- 
tricity, Power  and  Gas,  is  enjoying  a  few  days'  outing  in  Los 
Angeles,    combining    business    with   pleasure. 

H.  A.  Larduer,  manager  ol  J.  G.  White  &  Co.'s  Pacific 
Coast  Branch,  recently  returned  to  his  San  Francisco  head- 
quarters after  an  inspection  tour  of  Southern  California. 

Tracey  E.  Blbbins,  of  the  General  Electric  Company's 
engineering  staff,  recently  returned  to  San  Francisco,  after 
attending  the  National  Electrical  Jobbers'  Convention  in 
the  East. 

E.  E.  Trowbridge,  an  attorney  of  Los  Angeles,  whose 
advice  has  had  much  to  do  with  the  development  of  the 
Southern  California  Edison  Company,  recently  spent  a  few 
days  at  San  Francisco. 

E.  B.  Strong,  president  and  manager  of  the  Technical  Pub- 
lishing Co.,  publishers  of  the  Journal  of  Electricity,  Power 
and  Gas,  after  an  eastern  business  trip  covering  several 
months,   is   again   back   at   the   San   Francisco   office. 

W,  S.  Woodridge,  manager  of  the  Pacific  Coast  office 
of  Ford,  Bacon  &  Davis,  of  New  York,  returned  last  Monday 
after  inspecting  the  work  in  progress,  on  the  Sierra  &  San 
Fi'ancisco  Power  Company's  new  dam  on  the  Stanislaus 
River. 

F.  G.  Baum,  of  P.  G.  Baum  &  Co.,  has  secured  a  fran- 
chise for  the  erection  and  maintenance  of  poles,  towers  and 
electric  transmission  lines  through  Monterey  County.  The 
electric  power  line,  which  his  company  is  constructing  south 
from  Salinas,  has  been  completed  for  a  distance  of  nine 
miles  and   will   be  extended   to   70   miles. 

A  party  of  the  Pacific  Gas  &  Electric  Company's  engi- 
neering staff,  including  J.  H.  Wise,  assistant  general  man- 
ager; J.  P.  Jolly  man,  the  new  engineer  of  electrical  con- 
struction; and  P.  M.  Downing,  engineer  of  operation  and 
maintenance  of  hydroelectric  plants,  have  returned  from 
an  inspection  tour  of  the  hydroelectric  developments  in  the 
Sacramento   Valley   district. 

Ralph  D.  Mershon,  of  New  York,  is  at  San  Francisco  in 
charge  of  an  exhaustive  engineering  investigation  of  the  elec- 
tric generating  plants  and  electrical  equipment  of  the  local 
and  suburban  traction  systems  of  the  Oakland  Railways  Com- 
pany, a  subsidiary  corporation  of  the  United  Properties  in- 
terests. A  great  increase  in  the  capacity  of  these  plants 
will  be  necessary  to  provide  for  the  projected  extensions  of 
the  Key  Route  and  Oakland  Traction  lines.  It  is  understood 
that  Mershon's  report  will  be  a  basis  for  the  future  financing 
on  a  large  scale  for  many  contemplated  improvements. 


TRADE    NOTES. 

The  Great  Shoshone  &  Twin  Falls  Water  Power  Company, 
of  Twin  Falls,  Idaho,  has  placed  an  order  with  the  Westing- 
house  Electric  &  Mfg.  Company  for  five  75  kva.,  24000  volt, 
oil-insulated,  self-cooled  transformers. 

The  General  Electric  Company  has  sold  to  the  South- 
ern California  Edison  Company,  one  2000  k.v.a.,  500  r.p.m., 
11,000  v.,  3-phase,  50  cycle,  2  bearing,  synchronous  con- 
denser, to  be  direct  connected  to  exciter. 

The  Pacific  Gas  &  Electric  Company,  of  San  Francisco, 
Cal.,  has  recently  placed  with  the  Westinghouse  Electric  & 
Mfg.  Company  an  order  for  ten  1000  kva.,  oil-insulated,  self- 
cooled,  tubular  type,  11000  volt  transformers. 

Exhaust  turbine  generators  have  become  a  feature  of 
the  best  sawmills  in  the  State  of  California.  The  Yosemite 
Lumber  Company  which  is  building  a  large  sawmill  plant 
at  Merced  Falls,  recently  ordered  from  the  Allis  Chalmers 
Company  a  450  kw.  normal,  mixed-pressure  turbine  generator 
set.  A  turbine  condenser  and  auxiliary  apparatus  with  switch- 
board complete,  were  also  included  in  the  contract. 

The  Brilliant  Electric  Company,  401  Electric  Building, 
Cleveland,  Ohio,  has  opened  at  151  New  Montgomery  street, 
San  Francisco,  a  branch  otfice  which  will  be  in  charge  of 
Mr.  E.  D.  Hand,  the  company's  Pacific  Coast  represe'ntative. 
Orders  for  incandescent  lamps  received  at  the  new  office 
will  be  covered  by  prompt  shipments  from  the  neighboring 
warehouse  at  Oakland.  Another  "Brilliant"  otfice  has  been 
opened  in  Los  Angeles,  California. 

K.  G.  Dunn,  with  Hunt,  Mirk  &  Co.,  is  visiting  San  Diego, 
where  his  firm  has  been  installing  a  1000  kw.  exhaust  tur- 
bine generating  set  with  Westinghouse  reducing  gear,  which 
is  the  first  of  that  type  on  the  Pacific  Coast.  The  Allis- 
Chalmers  Corliss  main  engine  was  started  up  last  week  and 
the  new  turbine  has  since  been  turning  over  with  every- 
thing working  satisfactorily.  Manager  of  Motive  Power  Mc- 
Nutt  of  the  San  Diego  Electric  Railway  Company,  has  the 
supervision  of  the  new  plant. 

John  S.  Baker,  who,  for  several  years  past,  was  at  the 
head  of  the  electric  motor  sales  department  of  the  General 
Electric  Company,  in  this  city,  has  been  appointed  District 
Manager  of  the  Crocker-Wheeler  Company's  new  Pacific 
Coast  branch  wiih  headquarters  at  Room  400,  First  Na- 
tional Bank  Building,  San  Francisco.  Mr.  Baker  is  well 
equipped  for  his  position  and  will  be  prepared  to  reach 
out  for  business  with  a  full  line  of  alternating  motors  in 
addition  to  the  a.c.  generators  formerly  turned  out  by  the 
Crocker-Wheeler    factory. 


NEW   CATALOGUES. 

The  new  100-page  catalogue  of  the  Fostoria  Glass  Spe- 
cialty Company  entitled  "Illuminating  Glassware"  lists,  and 
illustrates  by  means  of  half-tone  cuts,  more  than  1500  differ- 
ent styles  of  clear  cut  and  etched  globes,  shades  and  re- 
flectors for  electric  and  gas  lamps.  In  respect  to  the  num- 
ber of  styles  illustrated,  this  is  probably  the  most  compre- 
hensive catalogue  ever  distributed  by  an  American  glass 
company;  it  is  in  fact  a  veritable  reference  work  on  the  nu- 
merous schools  of  design  and  profusion  of  shapes  exemplified 
in  modern  decorated  illuminating  glassware.  The  book  itself 
is  most  attractively  put  together,  and  in  spite  of  its  scope 
is  not  at  all  unwieldly.  It  will  be  mailed  gratis  to  persons 
interested  in  its  contents  from  a  commercial  or  professional 
standpoint.  Applications  should  be  made  to  the  company's 
headquarters  at  Fostoria,  Ohio,  and  should  specify  "Catalogue 
No.  52."  "Iris,"  or  iridescent  glassware,  is  described  in  a 
separate  publication  by  the  same  company. 
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1,001,290.     Steam-Generator.     William  E.  McKee,  Bisbee, 
Ariz.     A  steam  generator  comprising  a  container  for  water 


provided  with  a  slag  inlet,  a  valve  controlling  the  slag  inlet 
and  means  responsive  to  the  flow  of  slag  for  controlling  the 
operation  of  said  valve. 

1,001,305.     Air-Compressor.    Edward  A.  Rix,  Oakland,  Cal. 
In  an  air  compressor,  the  combination  of  a  cylinder  having 


a  head,  said  cylinder  and  head  inclosing  an  annular  valve 
chamber  of  larger  diameter  than  the  cylinder  bore,  said 
chamber  having  its  inside  periphery  open  directly  to  the  cylin- 
der bore,  said  cylinder  having  ports  into  said  chamber,  and 
a  thin  annular  detached  plate  valve  of  greater  diameter  than 
the  cylinder  bore  in  the  cavity  operative  puppet-fashion  solely 
by  the  forces  of  gravity  suction  and  compression  to  control 
said  ports. 

1,001,143.  Oil-Burner.  Fred  Hendricks,  Lodi,  Cal.  A 
device  of  the  character  described  comprising  the  combina- 
tion with  a  stove  having  a  central  orifice  above  the  fire  box. 
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of  a  burner  pan  comprising  a  bottom  member  having  an  up- 
wardly projecting  flange  all  around  its  contour,  further  pro- 
jecting side  members  centrally  located  on  each  side  of  said 
pan,  a  centrally  orificed  removable  lid  on  said  side  members,  a 
central  pin  projecting  upwardly  from  the  said  pan,  a  cup- 
like receptacle  on  the  lower  end  of  said  pin,  an  inverted 
cup-like  receptacle  on  the  upper  end  of  said  pin,  said  inverted 


receptacle  having  a  plurality  of  orifices,  a  hood  disposed  over 
the  orifice  in  said  lid  and  projecting  through  the  orifice  in  said 
stove,  said  hood  having  a  plurality  of  recesses  in  its  lower 
edge,  an  oil  feed  pipe  discharging  through  said  hood  and 
said  orifices  in  said  stove  and  lid  and  on  to  said  inverted 
cup-like  receptacle,  and  a  water  supply  pipe  communicat- 
ing with  said  oil   pipe  as  described. 

1,001,557.  Hydrocarbon-Burner.  Hiram  C.  Ruggles.  Pas- 
adena, Cal.  A  hydrocarbon  burner,  comprising  a  base  mem- 
ber having  a  steam-way  opening  therethrough,  a  nozzle  formed 
on  the  upper  end  thereof,  a  support  mounted  in  said  nozzle 
and  extending  therethrough,  an  inverted  cup-shaped  plate 
mounted  on  said  support,  an  oil-way  formed  in  said  base 
member  and  terminating  in  the  upper  end  thereof  adjacent  the 


steam  nozzle  in  a  discharge  orifice,  said  oil-way  surrounding 
said  steam-way,  a  cup-shaped  chamber  formed  on  the  upper 
end  of  said  oil-way  adjacent  said  discharge  orifice,  said  cup- 
shaped  chamber  forming  with  the  inverted  cup-shaped  plate 
a  mixing  chamber,  and  means  to  regulate  the  size  of  the 
opening  in  the  steam  nozzle. 

1,001,595.  Internal-Combustion  Engine.  Szymon  Jachi- 
movicz,  Berkeley,  Cal.,  assignor  of  one-half  to  M.  Grodin, 
Oakland,  Cal.  In  an  internal  combustion  engii'o  having  inlet 
and  outlet  valves  and  shafts  rotating  in  fixed  bearings,  loose 


cams  on  said  shafts  for  controlling  said  valves  in  both  direc- 
tions of  motion  of  said  shafts,  means  for  shifting  the  cams 
longitudinally  upon  the  shafts,  and  means  for  shifting  the 
cams  circumferentially  upon  the  shafts. 
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INDUSTRIAL 


RECENT  IMPROVEMENTS  IN  DISTRIBUTING  TRAN'3- 
FORMERS. 
About  three  years  ago  such  marked  improvements  were 
made  in  the  design  of  single-phase  distributing  transformers 
that  it  was  thought  for  a  time  that  further  improvements  were 
practically  impossible.  These  improvements  were  first  em- 
bodied in  the  type  S  transformer  developed  by  the  Westing- 
house  Electric  fr  Mfg.  Company,  East  Pittsburg,  Pa.  They 
consisted  principally  in  a  radically  new  shell  design  of  mag- 
netic circuit  whereby  low  magnetic  reluctance  is  obtained 
without  increasing  the  mean  length  of  turn  of  the  winding. 


Fig.     1.      Improved    Transformer    High    Tension    Coils 
Allowing-    tlie    Many    Suli-divisions   Used. 

and  whicli  was  especially  adapted  for  the  use  of  the  new  sili- 
con steel  for  the  magnetic  circuit.  These  improvements  re- 
sulted in  a  marked  increase  in  efficiency,  better  regulation, 
and  a  reduction  in  exciting  current,  all  inportant  character- 
istics. 

So  radical  were  the  changes  made  at  that  time  that  a 
large  proportion  of  the  electrical  fraternity  were  led  to  feel 
that  further  increases  in  efficiency  and  exciting  current  were 
impossible.  Nevertheless,  development  of  the  type  S  trans- 
formers has  continued  to  progress  and  several  marked  im- 
provements have  been  recently  announced. 

It  is  the  belief  of  the  designers  of  this  line  of  trans- 
formers that  this  improved  shell  type  of  construction  cannot 
be  materially  improved  upon  for  distributing  transformers  of 
the  2200  volt  class.  The  success  of  the  large  number  of 
transformers  of  this  type  now  in  service  supports  this  view. 


Impro\'ed     Transformer     Busliings     Showing 
Pi-e\'entati\'cs   for  Du.'^t  Collection. 

The  recent  improvements  have,  therefore,  resulted  from  im- 
proved materials  and  better  mechanical  design.  The  sub- 
ject of  insulation  has  been  given  special  attention,  as  upon 
this  the  life  of  the  transformer  largely  depends.  The  in- 
sulating materials  now  used  are  of  better  quality  both  me- 


chanically and  electrically,  with  the  result  that  a  further  in- 
crease in  efficiency  and  reduction  of  exciting  current  has 
been  obtained.  For  example,  the  IV2  kva.  type  S  trans- 
former which  formerly  had  an  iron  loss  of  62  watts  and  copper 
loss  of  125  watts,  now  has  only  57  watts  iron  loss  and  110 
watts  copper  loss.  The  exciting  current  has  been  reduced 
from  2.2  per  cent  to  1.7  per  cent,  and  the  regulation  at  100 
per  cent  power  factor  improved  from  1.69  per  cent  to  1.55 
per  cent.  Other  sizes  show  corresponding  improved  per- 
formance. 

A  very  uniform  temperature  is  maintained  throughout 
the  entire  transformer  and  in  no  place  does  the  temperature 
rise  exceed  50  degrees  under  normal  conditions.  This  insures 
long  life  and  high  all  day  efficiency. 

In  line  with  the  question  of  insulation,  the  high  tension 
coils  have  been  further  subdivided,  to  reduce  the  voltage 
between  layers  of  the  windings  as  well  as  between  coils  and 
thus  relieve  the  strain  on  the  insulation.  A  view  of  the  im- 
proved coil  is  shown  in  Fig  1, 

Slight  changes  have  also  been  made  in  the  terminal  bush- 
ings to  further  prevent  possibility  of  grounding  to  case  due  to 
the  collection  of  dust  between  the  bushing  and  the  case  and 
to  still  further  make  the  siphoning  of  oil  from  the  case  im- 
possible.    The  new  bushing  is  shown  in  Fig.  2. 

A  highly  flexible  weatherproof  cable  is  used  for  the  leads 
of  the  type  S  transformer.  These  leads  are  rubber  insulated 
with  a  grade  of  rubber  that  would  deteriorate  very  slowly 
if  exposed  to  the  weather;  the  rubber  insulation  is  protected 
by  a  braided  covering.  This  cable  meets  the  rigid  new  re- 
ciuirements  of  the  National  Board  of  Fire  Underwriters,  which 
some  of  the  cables  now  used  on  transformers  do  not. 

The  manufacturers  of  the  type  S  transformer  announce 
that  they  do  not  believe  a  transformer  incapable  of  further 
improvement  will  ever  be  built,  and  that  therefore  it  is  their 
intention  to  continue  the  development  of  this  line,  even 
though  they  consider  it  already  ahead  of  anything  on  the 
market. 


VENTILATION      PENNSYLVANIA      RAILWAY      COMPANY, 

BALTIMORE   AND   POTOMAC  TUNNEL,  AT 

BALTIMORE,    MARYLAND. 

The  Pennsylvania  Railway  Company  are  installing  a  very 

large  ventilating  plant  in  one  of  the  tunnels  under  the  City 

cf  Baltimore.     This  tunnel  has  a  length  of  4963  feet  with  a 

cross  sectional  area  cf  4.32  sq.  ft.    The  crown  of  the  tunnel  is 


AVheel    of    .Sirooi.'o    I'an     for    Ventilating    Baliinioi'e 
&  Potomac  Tunnel. 
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19  feet  high  above  the  rails  at  the  portals  and  the  cubic  feet 
of  space  from  end  to  end  amounts  to  2,150,000. 

The  fans  discharge  downward  through  the  floor  into  a 
chamber  surrounding  the  upper  part  ot  the  tunnel,  the  air 
being  discharged  from  the  chamber  through  a  long  tapering 
nozzle  carried  around  the  entire  perimeter  of  the  tunnel  above 
the  tracks  in  such  a  way  as  to  direct  the  flow  of  air  forward 
much  the  same  as  it  would  from  an  injector. 

The  fan  wheel  or  impeller  Is  10%  feet  in  diameter  and 
breadth,  with  a  division  plate,  dividing  the  breadth  of  It  into 
two  halves,  air  entering  from  both  sides.  The  relative  propor 
tions  of  this  fan  wheel  is  more  readily  apparent  in  the  photn- 
graph  where  it  is  shown  near  the  end  of  a  box  car.  It  will 
be  noticed  that  it  is  about  as  high  as  the  car,  is  50  per  cent 
wider  and  almost  half  the  length  of  it. 
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IIou.siiig   of   Sirocco    Fan    tor   Ventilating    Baltiniore 
&    Potomac    Tunnel. 

Only  one  of  these  fans  is  intended  to  be  in  operation  at  a 
time,  the  other  being  held  in  reserve  for  use  in  case  of  acci- 
dent. 

It  was  determined  that  this  tunnel  would  require  450,000 
cu.  ft.  ot  air  per  minute.  This  volume  will  produce  a  velocity 
through  the  tunnel  of  1040  feet  per  minute  or  at  about  the  rate 
of  12  miles  per  hour  and  will  give  an  air  change  in  4%  min- 
utes, or,  in  other  words,  a  unit  of  volume  starting  at  one  end 
will  be  only  4%  minutes  in  passing  through  the  tunnel. 

When  a  train  is  going  through  the  tunnel  in  the  same 
direction  as  the  air  current,  the  available  area  for  the  passage 
of  air  being  so  greatly  reduced,  causes  the  air  to  travel  much 
faster  than  the  train;  hence,  any  smoke  from  the  locomotive 
is  pushed  before  the  train  so  fast  as  to  give  the  engineer  a 
clear  view  of  the  tracks,  thereby  enabling  him  to  easily  stop 
the  train  in  time  to  avoid  accident.  The  movement  cf  air  is 
so  rapid  as  to  make  it  perfectly  comfortable  for  the  passen- 
gers and  train  crew  at  any  and  all  times,  even  if  the  train 
comes  to  a  dead  stop  for  a  prolonged  period. 

While  these  fans  are  of  huge  proportions,  yet  they  are  small 
as  compared  with  the  dimensions  of  an  old-style  fan  to  do  the 
same  work,  such  as  was  commonly  used  for  the  same  purpose 
before  the  "Sirocco"  fan  was  invented. 

Charles  S.  Churchill,  chief  engineer  of  the  Norfolk  and 
Western  Railway  Company,  Roanoke,  Va.,  designed  the  plant 
where  these  fans  are  to  be  Installed,  as  he  has  several  others, 
notably  the  Galetzin,  Bid  Bend  and  Elkhorn  tunnels  for  the 
Pennsylvania  Railv/ay  and  the  Norfolk  and  Western  Railway. 
Previous  to  the  installation  of  the  ventilating  plant  at  the 
Elkhorn  tunnel  at  Coaldale,  W.  Va.,  on  the  Norfolk  and  West- 
ern Railway,  it  required  from  17  to  55  minutes  to  clear  the 
tunnel  of  smoke;  the  temperature  inside  the  tunnel  became 
about  30  degrees  higher  than  the  outside  temperature  after 
a  train  had  passed  through,  and  during  the  four  years  imme- 
diately preceding  the  installation  of  the  ventilating  plant, 
twenty-six  men  were  asphyxiated  in  the  tunnel. 


After  the  installation  of  the  ventilating  plant,  smoke  would 
appear  at  the  portal  ahead  of  an  engine  two  minutes  before 
the  train  appeared  and  in  less  than  a  minute  after  the  engine 
had  passed  out,  even  the  steam  had  vanished  from  the  roof 
where  it  usually  clings  so  persistently. 

Eastbound,  trains  which  have  to  run  up  grade  now,  pass 
through  the  tunnel  in  5%  minutes,  and  one  train  can  follow 
the  other  as  rapidly  as  it  is  safe  to  place  them,  regardless  of 
the  tunnel. 

The  installation  of  this  ventilating  plant  made  it  possible 
to  increase  the  load  of  eastbound  trains  about  100  tons,  saving 
four  eastbound  trains  per  day  on  a  run  of  eleven  miles,  which 
represents  a  net  saving  over  and  above  the  cost  of  operation 
of  about  fourteen  hundred  and  forty-six  dollars  per  month, 
or  from  seventeen  to  twenty  thousand  dollars  per  year. 

The  "Sirocco"  Pan,  made  by  the  American  Blower  Com- 
pany of  Detroit,  Michigan,  and  Troy,  New  York,  is  unques- 
tionably the  greatest  advance  made  in  air-propelling  machin- 
ery in  the  last  century,  and  of  itself  has  attracted  more  gen- 
eral attention  to  the  use  of  fans  for  ventilation  and  the  bene- 
fits to  be  derived  from  good,  fresh,  pure  air  than  probably  any 
other  agent,  because  ot  the  small  size  of  the  fan  for  a  given 
duty,  its  remarkably  high  efficiency  and  very  quiet  operation. 


A  NEW  METAL  FLUSH  TYPE  OF  INTER-PHONE  SET. 

The  Western  Electric  Company  has  added  to  its  many 
types  cf  inter-phones  a  new  metal  flush  set,  which  on  account 
of  its  handsome  appearance,  convenience  of  installation, 
compactness  and  general  efficiency,  represents  the  highest 
type  cf  inter-communicating  telephone  for  residence  work. 
This  set,  know-n  as  the  No.  1335-type,  is  made  in  capacities 
for  12,  16  and  24  stations,  the  one  shown  in  Fig.  1  being  a 
24-station    type. 


No.   1335-F  Inter-phone  Set.     Interior  and  exterior  Views. 

One  of  the  features  of  this  set  is  the  metal  outlet 
box  which  is  separate  from  the  set  and  can  be  built  in  the 
wall  while  the  house  is  in  process  of  construction.  All  the 
apparatus  is  mounted  on  a  face  plate,  which  is  hinged  at 
the  bottom  so  that  connections  in  the  outlet  box  are  easily 
accessible    when    the    face    plate    is    removed. 

While  the  set  is  compact,  it  is  not  crowded,  and  a  con- 
cealed binding  post  receiver  adds  to  its  neat  appearance. 
Conversations  between  pairs  of  stations  at  the  same  time 
are  perfectly  quiet,  that  is,  there  is  no  evidence  of  the  annoy- 
ing interference  known  as  cross  talk.  As  many  conversa- 
tions can  be  carried  on  at  once  as  there  are  pairs  of  sta- 
tions. 

By  winding  the  coils  of  the  vibrating  bells  to  10  ohms, 
the  current  necessary  to  ring  long  or  short  lines  is  more 
nearly  equalized.  A  high  resistance  transmitter  and  re- 
ceiver are  used  with  the  set  which  insures  low  battery  con- 
sumption. 
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NEWS  NOTES 


FINANCIAL. 

MYRTIJ-:  CREKK,  ORK.— The  cit.v  is  to  bond  itself  to  tlie 
e.xtent  oC  $20,000  at  the  next  meeting  of  the  ct  uncil  to  pro- 
vide funds  for  the  laying  of  a  pipe  line  to  a  stream  two  miles 
from  town,  where  a  dam  is  to  be  constructed  to  supply  the 
city  with  water. 

SAN  FRANCISCO,  CAL.— H.  P.  Wilson,  secretary  of  the 
Great  Western  Power  Company,  and  of  the  California  Elec- 
tric Generating  Company,  a  subsidiary  company,  has  called 
meetings  of  the  stockholders  on  October  26,  at  room  1012, 
Shreve  Building.  An  increase  in  the  capitalization  of  the 
parent  company  from  $2.5,000,000  to  $27,500,000  will  be  con- 
sidered. A  proposition  to  make  dividends  on  the  stock 
of  the  subsidiary  company  cumulative  after  January,  1912, 
will  be  brought  before  the  stockholders,  as  also  the  desira- 
bility of  a  contract  for  power  with  the  City  Electric  Com- 
pany and  the  guaranty  by  the  California  nJlectric  Generating 
Company  of  the  payment  of  the  interest  upon  $1,700,000  bonds 
of  the  City  Electric  Company. 

SAN  IS'RANCISCO,  CAL.— A  suit  to  bring  about  the  re- 
organization of  the  San  Francisco,  Vallejo  &  Napa  Railroad 
Company  has  been  filed  in  the  office  of  the  county  clerk  of 
Napa  County,  by  the  Mercantile  Trust  Co.  of  San  Francisco. 
The  complaint  says  that  on  October  22,  i906,  the  defendant 
executed  a  mortgage  to  the  British  American  Trust  Com- 
pany, as  trustee,  to  secure  the  payment  of  l.'iOO  bonds  for 
$1000  each.  Later  the  company  defaulted  on  its  interest, 
and  on  July  13,  1911,  the  Mercantile  Trust  Company  was 
chosen  as  a  new  trustee  of  the  mortgage.  The  electric  rail- 
road company  has  filed  its  consent  to  the  proceedings  of  fore- 
closure. The  reorganization  will  leave  the  company  in  better 
financial  condition  than  before. 

LOS  ANGELES,  CAL.~A  meeting  has  been  called  for 
October  9  by  Chas.  Forman  secretary  of  the  Pacific  Light 
&  Power  Company,  at  which  the  stockholders  of  the  com- 
pany will  consider  the  issuing  of  bonds  to  the  amount  of 
$3."), 000,000  in  addition  to  its  outstanding  issues  of  $.'.,000,000 
in  collateral  trust  G  per  cent  5  year  gold  bonds.  Of  this 
$3."),000,000  there  will  be  set  aside  $9,015,000  to  take  care  of 
the  underlying  bonds  of  the  corporation  and  $3,000,000  author- 
ized to  protect  the  holders  of  the  bonds  of  the  Southern 
California  Gas  Company,  a  subsidiary  concern.  Bonds  to  the 
amount  of  $10,000,000  have  already  been  contracted  for  in 
New  York  to  carry  on  the  construction  of  the  great  plant 
on  Big  Creek,  and  in  the  construction  of  the  distributing 
plants  in  the  San  Joaquin  Valley  and  other  portions  of  South- 
ern California.  The  remainder  of  the  bonds,  nearly  $13,- 
1100,000,  will  be  sold  and  the  proceeds  expended  in  future 
extensions,  which  the  corporation  is  planning.  The  plant 
under  construction  on  Big  ('reek  will  develop  SO. 000  h.p., 
with  an  ultimate  capacity  of  150,000  h.p.  by  enlargements  at 
a   later  date. 


ILLUMINATION. 
LA    MESA    SPRINGS,    CAL.— The    San    Diego    Land    Im- 
provement Company  is  planning  to  establish  a  gas  plant  at 
Encanto  to  make  gas  from  gasoline  and  distribute  it  in  mains 
sufficient  to  supply   residents  on  the  tract. 

RIVERSIDE,  CAL. — A.  N.  Kemp,  second  vice-i)resident 
and  controller  of  the  Southern  California  Gas  Company,  states 
that  gas  pipes  will  be  laid  soon.     The  plan  in  contemplation 


is   to  belt  the  city   with   high  pressure   pipes   and   feed    from 
them  into  low  pressure  mains  through  automatic  regulators. 

ELLBNSBURG,  WASH.— Ordinances  ordering  a  municijjal 
water  system  for  Ellensburg  and  calling  for  an  election  for 
the  purpose  of  ratifying  an  issue  of  $110,000  of  electric  light 
bonds  has  been  passed  by  the  council. 

VICTORIA,  B.  C— The  city  council  will  shortly  formu- 
late plans  for  extending  the  cluster  lighting  system  on  View 
street.  Provisions  will  be  made  for  laying  conduits  for  arc 
lighting  wires  in  the  James  Bay  district. 

SACRAMENTO,  CAL.— Work  of  laying  its  cross-city  con- 
duit which  will  run  from  Seventh  and  M  to  Seventh  and  I 
streets,  will  be  commenced  immediately  by  the  Citizens  Light 
&  Power  Company,  according  to  President  George  W.  Peltier. 
He  says:  "We  are  going  to  use  the  latest  type  of  steel  con- 
duits and  will  bury  them  about  4V^  feet  under  the  surface. 
The  poles  in  the  resident  district  also,  will  be  placed  in 
alleys.  We  now  have  a  sub-station,  at  Eighth  and  R  streets, 
which  regulates  the  amount  of  power  we  receive  from  the 
station  at  Brighton.  Power  will  be  conducted  'from  the 
Eighth  and  R  station  by  the  Seventh  street  conduit  and  from 
this  main  line  wires  will  radiate  east  and  west  through  the 
alleys  into  all  sections  of  the  city,  we  are  already  supplying 
many  with  power  along  R  street." 


INCORPORATIONS. 
SALEM,    ORE.— The     ilermiston     Telephone    &    Electric 
Company,    Hermiston,   has   been   incorporated   with   a  capital 
stock  of  $7000. 

BAKERSFIELD,  CAL.— The  Bakersfield  Gas  &  Electric 
Light  Company  has  been  incorporated  by  H.  A.  Jastro,  H.  A. 
Blodget,  L.  C.  McAfee,  L  P  St.  Clair,  and  C  E.  Jewett,  with 
capital   stock  of  $100,000. 

BOISE,  IDAHO — Articles  of  incorporation  have  been  filed 
for  the  Mountain  States  Telephone  &  Telegraph  Co.,  E.  B. 
Field,  Pies.,  cap  talized  at  $50,000,000.  This  company  is  a 
consolidaticn  of  the  Colorado  Telephone  Co.  and  the  Tri-State 
Telephone  &  Telegraph  Co.,  and  will  carry  on  a  general  tele- 
phone and  telegraph  business  in  Idaho,  Montana,  Arizona. 
Colorado  and  other  states  with  principal  offices  at  Denver, 
the  lines  to  extend  from  that  city  to  territory  named.  King 
Cobbs,  511  Bannock  street,  Boise,  Idaho,  is  the  Idaho  agent. 


TRANSMISSION. 
WASHOUGAL,  WASH.— Sam  Samson  has  applied  for  a 
franchise   to   extend   his   high   voltage   electric   wire   through 
this  town  and  county  to  Vancouver,  a  distance  of  60  miles. 

KELSEYVILLE,  CAL.— James  A.  Gunn,  .Ir.,  has  ap- 
plied for  a  franchise  for  a  period  of  50  years,  to  erect  and 
maintain  poles,  upon  county  roads  for  the  purpose  of  trans- 
mitting electric  power  and  heat. 

LOS  MOLINOS  CAL.— A  representative  of  the  Sacramento 
Valley  Power  Company  is  making  a  thorough  canvass  of  the 
farming  district  around  this  city  for  the  purpose  of  making 
contracts  for  light  and  power  with  the  farmers.  It  is  un- 
derstood that  the  Northern  Electric  Company  will  scon  have 
a  man  in  the  field  for  the  same  purpose. 

COLUSA.  CAL.— Tha,t  the  people  of  Williams  will  have 
electricity  for  light  and  power  shortly  is  now  assured.    The 
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Supervisors  have  granted  a  franchise  to  the  Northern  Cali- 
fornia Power  Company,  and  E.  V.  D.  Johnson,  manager  of 
the  company,  was  in  Williams  recently  making  necessary 
arrangements  for  tne  completion  of  the  line  to  that  town. 
The  power  company  will  have  its  main  office  in  Colusa  County 
and  will  also  have  an  electrical  supply  store  where  electric 
fixtures  will  be  demonstrated  to  the  public.  Jerry  Myers,  cf 
Willows,  who  has  been  superintending  the  work  in  Williams, 
will  be  the  local  manager  in  the  latter  town,  it  is  said. 

SACRAMENTO,  CAL.— What  is  considered  an  attempt  to 
gobble  up  the  entire  \vater  supply  flowing  in  or  out  of  Cow- 
shed lake,  Modoc  County,  was  unearthed  yesterday  by  the 
conservation  board  of  control  in  the  water  filing  of  George  B. 
Ayers.  Ayers'  filing  is  for  5,000,000,000  cubic  feet  of  water, 
which  is  a  record  breaker  for  the  State.  The  filing  was  made 
Feb.  7,  1911,  before  the  conservation  laws  went  into  effect. 
'Whether  Ayers  intends  to  use  the  water  for  irrigation  inn- 
poses  or  is  to  hold  it  for  speculative  play  is  a  question  tlie 
board  expects  to  determine 

LONG  BEACH,  CAL.— All  preparations  are  practically 
completed  for  the  first  run  of  the  initial  unit  of  the  Southern 
California  Edison  Company's  new  power  plant  in  process 
of  installation  on  Long  Beach  Harbor.  All  the  machinery 
is  in  working  order  except  some  minor  parts,  which  are 
essential,  how-ever,  to  its  operation,  such  as  disconnecting 
switches.  Construction  is  rapidly  proceeding  upon  additional 
units  to  go  into  commission  as  soon  as  they  are  completed. 
Each  is  of  a  capacity  of  12,000  kw.  and  an  official  of  the  company 
stated  this  morning  that  no  decision  as  to  the  limit  in  their 
number  has  been  reached  the  site  and  franchises  secured 
being  of  such  proportions  as  to  permit  of  the  erection  of  a 
plant  sufficient  in  size  to  meet  all  the  power  demands  of 
Southern  California. 

NEVIS,  CAL.— The  Great  Western  Power  Company  on  the 
north  fork  of  the  Feather  River,  will  build  at  a  point  two 
miles  below  the  Big  Meadows,  in  Plumas  County,  one  of  the 
most  expensive  dams  in  the  country  for  the  storage  of  water 
in  the  Big  Meadows,  which  is  the  headwaters  of  the  North 
Fork  of  the  Feather  River.  By  building  this  great  dam  the 
company  will  overflow  about  25,000  acres  of  land  at  an  aver- 
age depth  of  25  feet.  By  tests  made  with  a  diamond  drill  at 
this  point  it  is  found  that  the  company  will  have  to  make 
an  excavation  about  .JOO  feet  below  the  surface  to  reach  a 
solid  foundation  from  which  to  commence  this  work.  It  will 
be  seen  then  that  most  of  this  great  piece  of  wcrk  is  to  be 
below  the  present  surface,  the  dam  i^elf  above  the  surface 
being  only  150  feet  high.  It  will  be  many  hundred  feet  long  on 
top.  The  company  has  been  very  active  this  year  in  the  pre- 
liminary work  leading  up  to  the  road  work  construction.  Sev- 
eral hundred  men  are  now  employed  in  this  preliminary  work. 

SACRAMENTO,  CAL. — Arrangements  for  the  examining 
of  applications  for  the  appropriation  of  waterpcwer  in  accord- 
ance with  the  new  law  have  been  made  by  the  Conservatirn 
Board  of  Control.  The  members  present  were  C.  D.  Marx, 
S.  C.  Graham  and  State  Engineer  N.  EUery.  Secretary  Lt  iiis 
R.  Glavis  said  that  the  new  blanks  on  which  the  applications 
are  to  be  made  will  be  ready  for  use  within  ten  days.  Glavis 
stated  that  ten  applications  for  the  appropriation  of  water- 
power  had  already  been  made.  One  of  the  first  that  will  be 
acted  upon  is  that  of  Los  Angeles  city  in  connection  with 
the  $23,000,000  Owens  River  aqueduct  project.  The  applica- 
tion made  in  behalf  of  Los  Angeles  by  Chief  Engineer  William 
Mulholland  asks  for  waterpower  appropriation  for  loUO  inches 
on  the  Cottonwood  Creek,  2078  feet  of  head  water  for  Cot- 
tonwood Creek  power  house.  No.  3,  2197  feet  for  Cottonwood 
Creek  power  house,  No.  2  and  1218  feet  for  Cottonwood  Creek 
power  house.  No.  3.  The  application  also  includes  data  re- 
garding the  construction  of  the  two  gigantic  reservoirs  in- 
cluded in  the  general  project. 


TRANSPORTATION. 
BOISE,  IDAHO.— The   Nampa   &   Caldwell   Electric   Com- 
pany will  construct  a  railway.    A  contract  will  soon  be  let. 

LOS  ANGt^x^ES,  CAL.— The  work  of  constructing  an  elec- 
tric l.ne  to  El  Segundo  will  be  started  within  a  few  days.  Thi% 
is  the  new  Standard  Oil  town. 

RAYMOND,  WASH.— Sanderson  &  Porter,  crntractors, 
have  started  construction  work  on  an  electric  railway  between 
this  place  and  South  Bend.    The  right  of  way  is  being  cleared. 

CHICO,  CAL.— The  Board  of  Trustees  has  passed  an 
ordinance  granting  permission  to  George  E.  Springer  to  con- 
struct and  operate  a  railroad  over  certain  streets  in  the  city 
of  Chico. 

LOS  ANGELES,  CAL.— Contracts  will  be  let  next  week 
for  building  an  electric  railroad  connecting  San  Bernardino 
and  Riverside,  by  the  Pacific  Electric  Company.  This  line 
will  be  about  7  miles  long,  but  includes  heavy  constructicn 
and  a  long  trestle  bridge  over  Santa  Ana  River.  The  line 
has  been  surveyed  and  will  be  built  from  San  Bernardino  to 
Rlalto. 

VANCOUVER,  B.  C— The  Canadian  Electric  Construction 
Company  has  applied  for  a  franchise  to  construct  a  tram  line 
across  Stanley  park.  The  proposal  was  referred  to  a  commis- 
sioner, who  will  have  power  to  act. 

EUGENE,  ORE.— Mr.  Kruttschnitt,  head  of  the  depart- 
ments of  maintenance  and  construction  of  the  Harriman  lines, 
states  that  there  is  every  indication  that  the  Southern  Pacific 
Railway  will  electrify  its  west  side  lines  into  this  place  via 
the  town  of  Corvallis. 

SOUTH  PASADENA,  CAL.— Work  is  expected  to  start 
within  a  few  days  on  the  new  freight  and  passenger  station 
which  the  Pacific  Electric  Company  will  erect  on  Mission 
street,  just  east  of  Fair  Oaks.  It  will  be  of  Mission  style 
architecture  and  cost  $10,000. 

^ANTA  BARBARA,  CAL.— San  Luis  Obispo  officials  have 
granted  Walter  Gould  Lincoln  of  Los  Angeles,  a  franchise 
for  the  construction  of  an  electric  road  from  San  Luis  Obispo 
to  the  coast.  This  will  probably  be  extended  eastward 
throu.gh  the  mountains  to  Bakersfield  and  Fresno. 

PETALUMA.  CAL.— The  Petaluma  &  Santa  Rosa  Railway 
Company  has  commenced  a  suit  in  the  Superior  Court  of  So- 
noma County  against  Henry  Poehlmann,  Geo.  P.  McNear  and 
others  to  condemn  a  right  of  way  for  that  red  along  the 
west  side  of  Petaluma  River  and  south  from  the  city. 

PORTL.-\ND  ORE. — Two  electric  lines  may  be  operating 
between  Portland  and  Eugene  before  the  end  t)f  the  coming 
year — one  an  extension  of  the  Oregon  Electric  and  the  other 
an  extension  of  the  Southern  Pacific's  Corvalis  line.  The 
Oregon  ?]lectric  project  already  has  been  planned  and  actual 
work  on  its  construction  awaits  only  the  arrangement  of 
details.  While  the  Southern  Pacific  has  not  officially  an- 
nounced its  intention  to  connect  Eugene  with  Portland  by 
means  of  an  electric  line  every  indication  points  in  that 
direction  and  actual  developments  of  the  last  few  months 
seem  to  bear  cut  the  theory. 

SAN  FRANCISCO,  CAL. — Work  has  started  on  the  east 
portal  of  the  oakland-Anticch  Electric  Railway  Company's 
tunnel  connecting  Alameda  County  with  Contra  Costa  county. 
The  west  portal  will  open  into  Oakland  at  a  point  within  200 
yards  of  the  easternmost  limits  of  the  city.  Completed  the 
tunnel  will  be  about  4000  feet  in  length.  At  the  present 
time  the  Oakland-Antioch  has  trains  running  into  Walnut 
Creek   from    Bay   Point   in   Contra   Costa   County.     Rails   are 
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being  laid  into  Lafayette.  It  is  from  the  latter  place  the 
last  lap  of  the  electric  railway  is  being  run  a  distance  of  18 
miles.  When  completed  the  Oakland-Antioch  will  have  a 
trackage  of  50  miles,  the  distance  from  Bay  Point  into  Oak- 
land. 


TELEPHONE  AND  TELEGRAPH. 

NEWPORT,  WASH.— J.  W.  Fisher,  manager  of  the  Inter- 
state Telephone  Company,  is  applying  for  a  telephone  "fran- 
chise in  this  city. 

TRUCKEE,  CAL.— The  telephone  lines  of  the  Pacific  Tel- 
ephone &  Telegraph  Company  between  Camptonville  and 
Loyalton  will  be  rebuilt. 

BOISE,  IDAHO. — A.  R.  Johnson  has  been  appointed  as 
Idaho  agent  and  Lewiston  as  headquarters  in  Idaho,  of  the 
Pacific  Telephone  &   Telegraph   Company. 

ALICEL,  ORE. — Cove  and  Alicel  have  had  a  meeting  for 
the  purpose  of  formulating  plans  to  organize  a  co-operative 
telephone  company  in  Wallowa  and  Union  counties. 

BELLINGHAM,  WASH.— The  Farmers'  Mutual  Telephone 
Co.  has  opened  offices  in  the  Daylight  building.  The  local 
office  will  handle  all   the  company's  outside  business. 

KALISPELL,  MONT.— The  Columbia  Falls  Telephone  As- 
sociation, capitalized  at  $40,000,  has  been  incorporated  by  C. 
C.  Miller  and  H.  E.  Kennedy.  The  company  contemplates 
the  installation  of  telephone  lines  all  over  this  county,  with 
headquarters  at  Columbia  Falls,  Mont. 

ABERDEEN,  WASH.— Plans  and  specifications  for  the 
new  building  to  be  erected  by  the  Pacific  States  Telephone 
&  Telegraph  Company,  on  Market  street,  have  been  com- 
pleted by  Architect  Watson  Vernon.  This  is  to  be  a  three- 
story  brick  and  concrete  building,  to  cost  $30,000. 

MEDFORD,  ORE.— C.  H.  Moore,  of  Portland,  district  su- 
perintendent of  the  Pacific  Telephone  &  Telegraph  Company 
announced  that  his  company  will,  within  a  short  time,  start 
work  on  an  additional  cable  estimated  involving  an  expendi- 
ture of  between  $1.5,000  and  $20,000. 


WATERWORKS. 

BURLINGTON,  WASH.— Burlington  is  to  have  a  water 
system.     A  pumping  plant  is  to  be  installed. 

BREWSTER,  WASH.— This  place  at  a  recent  election 
voted  bonds  for  the  construction  of  a  water  system. 

FALLS  CITY,  ORE.— This  place  will  soon  vote  on  bonds 
for  a  $5000  bond  issue,  to  extend  the  local  water  main  system. 

ELLENSBURG,  W^ASH.— A  special  election  was  held  Sep- 
tember 4th  to  decide  on  a  $150,000  bond  issue  for  the  con- 
struction of  a  municipal  water  system. 

CENTRALIA,  WASH.— Meetings  are  being  held  in  an 
endeavor  to  further  the  interest  of  establishing  a  gravity  water 
system  to  serve  this  place  and  Chehalis. 

GLADSTONE,  ORE.— The  election  providing  for  the  issu- 
ance of  bonds  in  the  sum  of  $20,000  for  the  construction  of  a 
water  system  has  been  carried  by  28  majority. 

ELMA,  WASH.— Citizens  of  Elma  have  petitioned  the 
council  to  allow  the  citizens  to  vote  a  $10,000  bond  issue  for 
the  purpose  of  extending  and  improving  the  water  system. 

CARLTON,  ORE. — An  election  has  been  carried  in  favor 
of  bonds  in  the  sum  of  $40,000  for  the  purpose  of  construct- 
ing a  new  water  system.  The  water  will  be  brought  from 
Panther  creek.     A  fall  of  200  feet  can  be  secured. 


TENINO,  Wash. — The  City  Council  has  granted  a  fran- 
chise to  the  Tenino  Light,  Power  and  Water  Co.  to  erect, 
maintain  and  operate  a  system  of  waterworks  for  the  town. 

ASOTIN,  WASH. — The  council  has  passed  an  ordinance 
providing  for  the  issuance  of  bonds  in  the  sum  of  $35,000  for 
the  purpose  of  constructing  a  water  system  according  to  plans 
by  C.  H.  Green,  on  file  in  the  office  of  the  town  clerk. 

DORRIS,  CAL. — Notice  is  given  by  the  town  of  Dorris, 
County  of  Siskiyou,  State  of  California,  that  it  will  receive 
sealed  proposals  to  build  the  Dorris  Water  Works  system 
up  to  September  4,  1911. 

WAPATO,  WASH. — This  city  is  to  have  a  water  system 
according  to  plans  filed  in  the  office  of  the  Auditor  of  Yakima 
County,  also  in  the  office  of  the  town  clerk.  Pipe  ranging 
in  size  from  6  to  10  inches;  estimated  cost  $17,000. 

OAKLAND,  CAL. — The  first  work  of  laying  the  6-inch 
water  mains  in  the  annexed  district  west  of  Fitchburg  was 
started  yesterday  by  the  Union  Water  Company,  when  a  force 
of  men  were  set  to  work  distributing  the  mains  along  Peralta 
street. 

MARSHFIELD,  ORE. — At  a  meeting  of  the  water  com- 
missioners of  Marshfield  and  North  Bend,  Stannard  &  Rich- 
ardson of  Portland  were  engaged  to  prepare  plans' and  esti- 
mates of  the  cost  of  a  municipal  water  system  for  the  two 
cities. 

SAN  FRANCISCO,  CAL. — Engineers  Sloan  &  Robson,  802 
Nevada  Bank  Building,  have  prepared  plans  for  the  drilling 
of  two  12-inch  wells  which  are  to  form  a  part  of  the  city 
water  system  of  Tracy.  Bids  for  this  work  were  opened  on 
August  31. 

HERMINSTON,  ORE. — An  election  has  been  carried  in 
tavor  of  the  issuance  of  bonds  in  the  sum  of  $25,000  for  instal- 
lation of  a  water  system.  The  system  calls  for  a  250,000 
gallon  reservoir  140  feet  above  the  city,  the  water  to  be 
brought  down  in  a  12  inch  main. 

PILOT  ROCK,  ORE.— Representatives  of  the  C.  H.  Green 
Company  of  Portland,  Ore.,  visited  Pilot  Rock  and  after  a 
short  consultation  with  members  of  the  council  entered  into 
a  contract  with  the  city  for  a  complete  survey  and  estimate 
of  the  cost  of  a  waterwork  system. 

ASOTIN,  WASH, — The  council  has  passed  an  ordinance 
providing  for  the  construction  of  a  waterworks  system  for 
Asotin  to  cost  $35,000,  payment  to  be  made  by  issuance  of 
a  $35,000  bond  issue,  denomination  of  $1000,  payable  20  years 
from  date,  interest  6  per  cent  per  annum. 

WENATCHEE,  WASH.— O.  A.  Hoag  has  started  excavat- 
ing at  the  lower  end  of  Lake  Chelan,  preliminary  to  his  pro- 
ject to  develop  the  water  power  of  Chelan  Falls.  A  con- 
tractor and  crew  will  soon  lay  pipe  and  the  town  of  Chelan 
has  granted  right  of  way  for  this  purpose. 

TACOMA,  WASH.— City  Electrician  B.  W.  Collins  states 
that  the  local  light  and  power  lines  will  have  to  undergo 
a  complete  change  and  be  completely  re-organized  to  care 
for  the  electricity  to  be  developed  by  the  Nisqually  municipal 
power  plant,  which  will  be  completed  July,  1912. 

VANCOUVER,  B.  C. — Upon  the  recommendation  of  the 
city  engineer,  the  city  of  Vancouver  is  within  the  next  six 
weeks  to  lay  a  sixth  additional  12-inch  main  under  Burrard 
Inlet  at  the  First  Narrows,  the  pipe  having  been  ordered  and 
the  location  for  the  main  selected.  It  is  proposed,  also,  to 
provide  another  intake  at  Capilano  Creek  and  more  mains 
across  the  inlet,  although  a  large  reservoir  at  Little  Mountain 
will  be  ready  to  be  cut  into  the  system  of  the  city  within  the 
course  of  a  year,  greatly  increasing  the  supply  of  water. 
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AN  ELECTRIC  GAS  METER  TEST 

BY    J.    C.    WILSON  1 


Number  12 


While  Professor  Carl  C.  Thomas  of  the  University 
of  Wisconsin  was  making  his  investigations  on  the 
specific  heat  of  superheated  steam  he  made  use  of 
an  electric  heater  as  a  means  of  introducing  a  meas- 
urable amount  of  heat  into  flowing  steam.  The  weight 
of   steam    flowing   per    unit    of    time    could    easily    be 


of  the  volume  that  this  matter  occupies  under  some 
certain  conditions  of  pressure  and  temperature  makes 
this  meter  especially  applicable  to  a  very  broad  field 
of  measurement.  It  can  be  used  for  measuring  ven- 
tilating air  at  low  pressure  or  compressed  air  used 
in   the   various   industries,   natural   gas   with    its   very 


Ki;;.  1.    Casing  of  Electric  Gas  .Meier  Insi  ;  i.  d  m  .i  N  ituml  ( . 


obtained  by  condensation  and  weighing.  By  measur- 
ing the  rise  in  temperature  produced  in  a  measured 
quantity  of  steam  by  a  measured  quantity  of  heat  the 
specific  heat  of  the  steam  was  directly  obtained.  Dur- 
ing these  experiments  it  occurred  to  him  that  if  a 
measurable  amount  of  heat  could  be  added  to  a  super- 
heated gas  having  a  known  specific  heat  and  the  re- 
sultant temperature  change  could  be  measured  the 
weight  of  gas  would  be  directly  obtainable,  that  is, 
he  would  have  a  meter.  From  this  idea  has  developed 
a  new  and  novel  meter  which  will  actuallv  weigh  air 
or  gas  at  it  flows  through  a  pipe. 

This     fundamental    property    of    measuring    the 
quantit>'  of  matter  flowing  per  unit   of   time  instead 

'Electrical  Engineer.  Cutl.T-Hammer  Co..   Milwaukw. 


high  pressures,  or  artificial  gases  in  any  condition 
of  pressure  and  temperature,  and  in  all  of  these  cases 
give  continuous  graphical  or  integrated  results  di- 
rectly in  any  standard  unit  which  is  ba^ed  upon  the 
quantity  of  stuiif  contained  in  it. 

A  meter  that  could  be  used  for  so  broad  a  serv- 
ice seemed  well  worth  developing  into  a  commer- 
cial form.  The  first  meters  were  designed  for  the 
introduction  into  the  flowing  gas  of  a  constant  supply 
of  heat,  which  was  accomplished  by  passing  electric 
current  through  a  resistance  material  evenly  distrib- 
uted over  the  section  of  the  passage.  The  resultant 
rise  in  temperature  was  measured  and  recorded  by 
means  of  a  temperature  difference  recording  device 
operated  in  connection  with  resistance  thermometers 
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gas  instead  of  in  watts.  The  problem  of  automat- 
ically regulating  the  heater  energj-  to  maintain  a 
constant  temperature  increase  was  worked  out  as 
follows : 

Referring  to  Fig.  2,  the  two  thermometers  Ti  and 
T^  are  made  two  arms  of  a  Wheatstone  bridge.  These 
thermometers  are  on  opposite  sides  of  the  heater 
unit  and  consist  of  a  resistance  material  evenly  dis- 
tributed over  the  section  of  the  pipe.  This  resistance 
material  has  a  positive  temperature  coefficient,  that 
is,  it  increases  its  resistance  with  an  increase  in  tem- 
perature. The  other  two  arms  of  the  Wheatstone 
bridge  are  fixed  coils  of  resistance  wire  having  a  zero 
.  temperature  coefficient.  Across  the  bridge  is  a  gal- 
vanometer of  the  flat  coil  type  so  arranged  that  any 
unbalancing  of  resistances  in  the  bridge  causes  a  de- 
flection of  the  needle.  The  bridge  operates  on  a 
balanced  condition  and  it  remains  balanced  so  long 
as  the  flow  of  gas  remains  constant.  The  deflections 
of  the  galvanometer  needle  caused  by  changes  in  rate 
of  flow  are  utilized  to  regulate  the  heater  energy  so 
as  to  restore  the  bridge  to  its  balanced  condition. 

In  series  with  the  heater  is  a  rheostat'Ri,  on  the 
shaft  of  which  is  a  toothed  wheel  W.  The  deflections 
of  the  galvanometer  needle  N  must  be  made  to  move 
this  wheel.  .As  this  needle  has  no  power  of  the  mag- 
nitude required  to  do  this  work  a  small  continuous 
running  motor  is  arranged  to  furnish  this  power. 
Through  gears  and  eccentrics  this  motor  causes  the 
two  pawls  P  and  Pi  to  move  with  a  vertical  recipro- 
cating motion  through  an  arc  equal  to  the  length  of 
three  teeth.  These  pawls  are  pulled  into  engage- 
ment ]iy  moans  of  magnets.     The  motor  also  drives  a 


Fig.  2.     Diagram  of  Electric  Gas  Meter  Connections. 

unit  in  the  gas  main.  Since  the  specific  heat  of  any 
given  gas  is  constant  under  all  working  conditions 
of  temperature  and  pressure,  the  temperature  rise 
caused  by  a  constant  heat  supply  was  inversely  pro- 
portional to  the  rate  of  flow  of  gas.  The  tempera- 
ture difference  recorder  was  arranged  to  read  in  stand- 
ard cubic  feet  instead  of  in  degrees  of  temperature  dif- 
ference. This  design  had  some  disadvantages.  A  con- 
stant supply  of  electrical  energy-  to  a  heater  is  not  a 
simple  problem  commercially,  and  although  tempera- 
ture differences  can  be  measured  and  recorded  very 
accurately,  the  results  were  obtained  by  an  inverse 
proportion  instead  of  a  direct  one  and  they  could  not 
be  integrated.  However,  it  was  one  of  the  steps 
through  which  all  devices  must  pass  in  their  develop- 
ment and  some  very  valuable  results  were  obtained 
with  this  type  of  meter  as  will  be  explained  later. 

It  was  soon  seen  that  if  the  temperature  increase 
could  be  kept  constant  and  of  a  known  value  for  all 
variations  in  rate  of  flow,  the  amount  of  heat  energy- 
required  to  maintain  this  constant  temperature  in- 
crease would  be  directly  proportional  to  the  rate 
of  flow.  Since  this  heat  is  furnished  in  the  form  oi 
electrical  energy  it  could  be  measured  by  means 
of  a  wattmeter  and  if  it  could  be  automatically  reg- 
ulated to  maintain  a  constant  temperature  increase 
in  the  gas,  the  problem  of  a  successful  commercial 
meter  would  be  solved.  Either  a  graphical  or  inte- 
grating wattmeter  or  both  could  be  used  and  they 
could  be  made  to  read  directly  in   standard  units  of 


Fig.   3.     Meter  RecorJing  Panel    Installed  Alongside 
of  Switchboards  in  the  Generator  Station. 

crank  C  which  causes  the  needle  to  be  clamped  peri- 
odically betw'een  two  sets  of  contacts.  On  the  crank 
shaft  is  a  drum  carrying  segments  of  different  lengths. 
If  the  needle  should  be  clamped  in  its  extreme  right 
hand  position  the  pawl  Pi  would  be  pulled  in  by  its 
magnet  to  engage  the  toothed  wheel  at  the  bottom 
of  its  stroke  and  it  would  remain  engaged  through- 
out its  upward  stroke,  thus  moving  the  rheostat  arm 
three  steps.     If  the  needle   is   clamped  one   division 
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1(1  the  i-iglit  tif  its  cfiitial  ]K).sitimi  the  pawl  is  engaged 
<inly  during  the  la.sl  one-third  of  its  stroke  and  the 
rheostat  arm  is  moved  one  steji.  'I'hus  a  small  or 
large  increase  or  decrease  in  the  rate  of  flow  of  gas 
causes  the  heater  energy  to  ht-  increased  or  decreased 
a  corresponding  amount  so  a-^  to  maintain  the  teni- 
])eratnre  increase  constant. 

With  the  heater  current  broken  and  with  gas 
flowing  tliiiiugh  the  meter  so  that  the  two  theruiom- 
eters  ha\e  the  same  temperature,  the  galvanometer 
is  balanced  by  means  of  a  small  rheostat  in  scries 
with  the  exit  thermometer.  The  entrance  and  exit  ther- 
mometer circuits  then  have  the  same  resistance.  .\  re- 
sistance is  then  inserted  in  the  Ti  circuit  equal  in  value 
to  the  increase  in  resistance  in  thermometer  T=  cor- 
responding to  a  temperature  change  of  about  two 
degrees  F.  The  heater  current  is  thrown  in  and  the 
control  device  automatically  increases  the  heater  en- 
ergy until  the  bridge  again  balances,  that  is,  until 
thermometer  T2  has  been  brought  to  a  temperature 
two  degrees  higher  than  Ti  and  this  balanced  condi- 
tion is  maintained  in  spite  of  \ariations  in  rate  of  flow. 
Since  the  increase  in  temperature  is  thus  maintained 
a  constant  the  value  of  which  is  determined  by  the 
amount  of  the  temperature  difference  resistance  in- 
serted in  series  with  the  entrance  thermometer,  it 
only  remains  to  measure  the  electrical  energy  sup- 
plied to  the  heater  in  order  to  have  a  direct  measure 
of  the  rate  of  flow  of  gas.  This  is  accomplished  with 
a  commercial  wattmeter. 

The  heater  and  thermometer  units  are  mounted 
in  a  sheet  metal  barrel  and  this  barrel  is  in  turn  in- 
serted in  a  cast  iron  casing  designed  to  suit  any  de- 
sired pressure.  (See  Fig.  1).  A  gas  jacket  is  pro- 
vided to  reduce  radiation  losses  to  a  minimum.  From 
this  casing  the  electrical  connections  lead  to  the 
recording  panel  having  mounted  on  it  the  automatic 
control  device,  the  regulating  rheostat,  and  the  re- 
cording instruments.      (See   Fig.  3). 

1.     Laboratory  Tests. 
Very  extensive  tests   were   made  on   the  electric 
type  of  meter  against  the  Pitot  Tube  and  the  Veu^ 


luri  Meter  in  the  Gas  Engineering  Laboratory  of 
the  University  of  Wisconsin.  In  these  tests  all  three 
meters    were    inserted    in    series    in    the    same   pipe 


,1  i,iil...l    in    Basement    of 

Pumping    Station    with    Recording    Panel    on 
Main  Floor  Above. 
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line  and  air  was  passed  through  them  at  different 
rates  of  flow.  The  meters  were  all  of  the  very  sim- 
plest form  and  the  electric  meter  was  arranged  to 
give  indicated  results  only.  It  was  manually  con- 
trolled and  the  observations  were  taken  on  an  in- 
dicating wattmeter.     These  three  meters  were  appli- 
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Fig.  6.  Record  Made  by  New  Meter  Shown  in  Fig.  5 
on  "Whicli  is  Seen  tfie  Noon  Peak  Load  in  a 
City's  Gas  Supply. 

cations  of  three  fundamentally  different  principles. 
Independent  observations  were  very  carefully  made 
for  each  and  the  calculations  were  made  from  fun- 
damental theories  only.  We  have  space  here  only  to 
note  that  these  three  different  methods  of  measuring 
a  common  quantity  gave  results  that  differed  from 
each  other  by  very  small  percentages  throughout  the 
range  of  flow.  These  tests  established  beyond  a 
doubt  the  soundness  of  the  fundamental  principles 
of  the  electric  meter  and  also  brought  out  very  clear- 
ly the  ease  of  taking  observations  and  obtaining  re- 
sults with  this  method  as  compared  with  the  other 
two.  They  also  emphasized  the  possibility  of  de- 
veloping by  the  electric  method  a  meter  that  will 
automatically  give  continuous  graphical  or  integrated 


results  directly  in  standard  cubic  feet  that  compare 
very  favorably  with  those  obtained  with  the  other 
two  methods  by  careful  observations  and  laborious 
computations. 

2.     Tests    Against   Wet    Displacement   Meter. 

During  the  early  development  work  an  electric 
meter  was  tested  in  series  with  a  wet  displacement 
meter  for  the  measurement  of  illuminating  gas  in 
the  Milwaukee  Gas  Light  Company's  Works.  Both 
gas  and  air  were  passed  through  the  two  meters 
in  series  so  that  direct  comparisons  could  be  obtained. 
The  electric  meter  was  of  the  constant  energy  vari- 
able temperature  type  and  was  arranged  to  record  the 
the  amount  of  temperature  rise  at  the  different  rates 
of  flow  corresponding  to  a  constant  energy  input 

It  E^  kilowatts  supplied  to  the  electric  meter. 
Grz:  cubic  feet  of  gas  flowing  per  hour. 
T^  temperature   rise   in   the   gas   In   degree.?   P. 
8=:  Specific  heat  of  the  gas  in   B.t.u.   per  cubic  foot. 

T  3412 

Then    EX3412  =  GST    and    Gx — ^ =:  constant. 

E  S 

Therefore  if  we  plot  values  of  G  in  cubic  feet  per 
hour  obtained  by  the  wet  meter  as  ordinates-and  cor- 

T 

ri-sponding  \aiues  of  —  obtainerl     from     the    electric 

meter  as  abscissas,  the  resultant  curves  must  be  rec- 
tangular hyperboles.  Fig.  4  shows  the  points  plotted 
for  both  the  gas  and  air  tests  with  rectangular  hy- 
perbolas drawn   through   them.     From   the  gas  curve 


G  X  '-=  170,000; 
E 


3413 

s 


and  S,  the  specific  heat  of  the  gas.  as  found  to  be 
0.0201.  Similarly  the  specific  heat  of  air  computed 
from  the  air  curve  =  O.OISI.  The  conditions  of  the 
gas  and  air  during  the  tests  were  as  follows: 

Gas  Air 

Temperature.    Fahrenheit    50  60 

Pressure.    Inches    Water    6  6.5 

Barometer    29.8  29.75 

Reducing  the  values  of  specific  heat  obtained  from 
the  tests  as  shown  above  to  standard  conditions  of 
32  degrees  F.  and  29.9"  mercury,  S  for  the  gas  be- 
comes 0.0210  which  is  to  be  compared  with  the  spe- 
cific heat  computed  from  the  analysis  of  the  gas 
given  below. 


Weight 

Total 

Specific 

Specific 

Vol. 

per 

Weight 

Heat 

Heat 

cu.  ft. 

cu.  ft.  lb. 

lb. 

per  lb. 

per  cu  ft. 

CO, 

0.04 

0.11637 

0.004658 

0.216 

0.00100 

C,H. 

0.11 

0.0741 

0. 00815 

0.404 

0.00329 

O, 

0.001 

0.08463 

0.00085 

0.217 

0.00023 

CO 

0.331 

0.07407 

0.02450 

0.245 

0.00600 

<"H, 

0.1761 

0.04234 

0.00746 

0.593 

0.00442 

II. 

0.303 

0.00530 

0.00160 

3.409 

0.00546 

X. 

0.03S9 

0.07429 

0.00289 

0.244 

0.00071 

0.02111 

Similarly  the  specific  heat  of  air  reduced  to 
.standard  conditions  of  32  degress  and  29.9"  mercury 
becomes  S  =  0.0191  which  is  to  be  compared  with 
the  generally  accepted  value  of  0.0192  B.t.u.  per  cubic 
foot  for  air  under  these  conditions.  These  tests, 
especially  those  with  air  whose  specific  heat  is  well 
known,  provide  very  good  evidence  of  the  accuracy 
of  the  electric  meter  as  compared  with  the  wet 
displacement  meter  which  is  generally  accepted  to 
be  most  accurate  and  reliable  for  artificial  gas  meas- 
urement. 
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Fig.  5  shows  a  typical  installatiun  of  the  coin- 
meicial  electric  meter  for  the  measurement  of  illumi- 
nating gas.  This  meter  installed  in  the  pumping  sta- 
tion of  the  Milwaukee  Gas  Light  Company,  meas- 
ures all  of  the  gas  supplied  to  the  City  of  Milwaukee. 
It  has  a  maximum  capacity  of  3,000,000  cubic  feet 
of  free  gas  per  hour.  Fig.  6  is  a  portion  of  graphical 
chart  made  by  this  meter  showing  the  shape  of  the 
peak  curve  in  the  city's  supply  caused  by  the  in- 
creased demand  for  gas  for  cooking  purposes  at  noon. 

3.     Tests  Against  Pitot  Tube  With  Natural  Gas. 

Fig.  1  shows  a  meter  installed  at  the  Brave 
Pumping  Station  of  the  Peoples  Natural  Gas  Com- 
pany of  Pittsburg  for  the  measurement  of  natural  gas 
between  the  wells  and  the  pumps.  The  casing  is  lo- 
cated in  a  field  just  above  the  level  of  the  ground 
immediately  between  two  elbows  and  close  to  gate 
valves  and  is  in  a  10-inch  suction  line  within  about 
200  feet  of  the  suction  header  of  the  pumping  station. 
From  this  casing  the  electric  connections  lead  to  the 
recording  panel  installed  alongside  the  switchboards 
in  the  lighting  plant  from  which  the  meter  receives 
its  supply  of  energy.  (See  Fig.  3j.  This  meter  has 
a  maximum  capacity  of  750,000  cubic  feet  of  free 
gas  per  hour  and  an  accurate  minimum  capacity  of 
12,500  cubic  feet.  It  is  designed  to  give  a  graph- 
ical record  as  well  as  integrated  values  of  flow  di- 
rectly in  standard  cubic  feet  at  15.025  pounds  pres- 
sure and  60  degrees  F\  although  the  pressure  of  the 
gas  in  the  line  varies  from  50  to  200  pounds  gauge 
and  the  temperature  varies  with  weather  conditions. 
The  specific  heat  of  the  standard  unit  was  computed 
for  the  design  of  the  meter  from  an  analysis  assumed 
from  an  average,  and  to  correspond  to  the  standard 
pressure  and  temperature  stated  above. 

This  installation  afforded  an  unusual  opportunity 
for  checking  the  accuracy  of  the  meter  on  account 
of  the  very  wide  and  rapid  variations  in  the  pressure 
and  rate  of  flow  of  the  gas  in  the  ordinary  operation 
of  the  system,  and  also  because  there  was  installed 
at  Bula  a  very  complete  and  thoroughly  calibrated 
Pitot  Tube  Station,  one  tube  of  which  was  in  the 
same  line  with  the  Thomas  metci.  The  two  meters 
could  thus  be  run  in  series  although  they  were  sep- 
arated by  about  one  and  one-half  miles  of  10-inch 
pipe.  Readings  of  pressure  and  velocity  head  were 
taken  on  the  Pitot  tube  every  fifteen  minutes  day  and 
night,  and  from  these  readings  values  of  gas  flow  in 
standard  cubic  feet  were  obtained  by  the  use  of  care- 
fully prepared  tables.  Since  these  tables  reduced  the 
Pitot  Tube  readings  to  the  same  standard  units  in 
which  the  Thomas  Meter  was  designed  to  read,  the 
results  were  directly  comparable. 

Very  thorough  tests  were  made  on  the  Thomas 
meter  under  service  conditions  to  determine  the  de- 
gree of  accuracy  with  which  it  would  give  continuous 
results  dijectly  in  standard  cubic  feet  with  variable 
pressures,  temperatures,  and  rates  of  flow,  as  com- 
pared with  the  results  obtained  by  very  frequent  and 
careful  observations  on  the  Pitot  tubes,  and  also 
to  learn  whether  all  the  parts  would  stand  up  satis- 
factorily against  wear  and  the  action  of  the  ?as. 
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Fig.  7.     Pres.sure  Log  for  24-hour  Period  of  Test  on 
Tliomas    Meter    with    Natural    Gas. 

IIi;)URLY   RESULTS   OF   22-HOUR  TEST   OF  THOMAS   METER. 


Cubic  Ft'ct  Eacli  Hour 

Total  Cu.  Ft.  at  end  ol  Each  Hour 

Intt-'ijrating 

Fitot 

Integrating 

Fitot 

Hour 

Chart 

Miter 

Tube 

Chart 

Meter 

lube 

s- 

9 

397,i:i00 

400.000 

400,297 

307,500 

400,000 

400,297 

!l- 

10 

39S.500 

398,000 

394,027 

796,000 

79"  000 

794,324 

1U- 

11 

370,000 

374,000 

373,731 

1,166,000 

1,172,000 

1,168,055 

11  - 

12 

376,500 

377,000 

380,800 

1,542,500 

1,549,000 

1,548,855 

l::- 

1 

361,500 

364,000 

367,726 

1,904,000 

1,913,000 

1,916,581 

1- 

2 

370.900 

377,000 

377,694 

2,274,900 

2,290,000 

2,294,275 

'.'. 

381,200 

387,500 

386.103 

2,656,100 

2,677,500 

2,680,378 

;;- 

4 

380,900 

386,500 

387,815 

3,037,000 

3,064.000 

3,068,190 

4- 

.I 

382, (iOO 

384,000 

387,229 

3,419.600 

3,448,000 

3,455,419 

fi 

385,510 

388,000 

389,053 

3,805,110 

3,836,000 

3,844,471 

K- 

7 

391,250 

388,000 

392,161 

4,196,360 

4,224,000 

4,236.632 

S 

395,000 

391,000 

394,654 

4,591,360 

4,615,000 

4,631,286 

s- 

9 

394,500 

392,000 

392,416 

4,985,860 

5,007,000 

5,023,702 

<t- 

10 

397,500 

398.000 

392,245 

5,383,360 

5,405,000 

5,415,947 

11)- 

11 

387,000 

383,000 

385,383 

5,770,360 

5,788,000 

5.801,330 

1 1- 

12 

388.000 

387,000 

387,104 

6,158,360 

6,175,000 

6,188,434 

1  ■>- 

1 

378,000 

373,000 

386,983 

6,536,360 

6,548,000 

6,575,417 

1- 

439,500 

436,000 

435,416 

6,975.860 

6,984,000 

7,010,833 

■. 

447,000 

446,000 

445,945 

7,922,860 

7.430.000 

7,456,778 

■!- 

4 

403,000 

459,000 

465,896 

7,885,860 

7,889,000 

7,922,674 

4- 

405,000 

464,000 

467,240 

8.350,860 

8,353,000 

8,389,914 

5- 

6 

407,^00 

411,000 

394,886 

8,758,360 

8,764,000 

8,784,800 

The  above  table  shows  the  hourly  results  of  a 
comparative  test  of  twenty-two  hours  duration.  Dur- 
ing a  large  part  of  this  test  the  rate  of  flow  was 
kept  nearly  constant  and  the  temperature  of  the  gas 
remained   about   the   same    but    the    pressure    varied 


244                                         JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS  fVol.  XXVII— No.   12 

from  11  to   123  pounds  gauge.      Ihe  values  of  cubic  standard  cubic  foot  was  computed  from  this  analysis, 

feet    for   each    hour   are   obtained    from    the    chart    by  Although  the  actual  composition  of  the  gas  was  found 

averaging  the   curve  traced  by  the  meter.,   from   the  to   be   considerably   diiiferent   from   that   assumed   for 

integrating  meter   by  subtracting  the   reading  at   the  tiie   design  of   the   meter,   the   values  of  specific   heat 

beginning   of    the    hour    from    that    at    the    end,    and  as  computed  from  the  two  analyses  are  almost  iden- 

from  the  Pitot  tube  in  the  inaniier  described  above.  tical. 

After  this   test   the   meter   was  put   into   continu-  After    the    tests    were    computed    the    heater    and 

ous  service  in  series  with  the  Pitot  tube  and   it   ran  thermometer  units  were  removed  from  the  casing  and 

with  but  very   few  interruptions  in   the  gas  flow   for  thoroughly    inspected.      They    were    found    to    be    in 

forty-five  days.   Readings  were  taken  on  the  Pitot- tube  perfect  condition  and  the  only   deposits  to  be   fotind 

as  before  and  results  were  obtained  from  the  Thomas  anywhere  inside  the  casing  were  a  very  thin  coating 

meter   by    means   of   the    continuous    records   and   by  of   fine   dark   brown   powder,   almost   dr;'    ^nd   a    few 

reading    the    integrating    instrument    at    intervals    of  finely  divided  pieces  of  scale.     The  recording  instru- 

three   hours.     The   following   is   a   sample   log  sheet  ments  and  control  device  were  also  found  to  be  in 

for  a  twenty-four  hour  period  of  the  test:  perfect  condition. 

.4.HOUR  LOG  OF  TEST  OF  THOMAS  METER.  BKAVE,  PA.  '^''^^^^^^    tests    have    proved    Conclusively   that   the 

NOON  APRIL.  26th  TO  NOON  APRIL,  27th,  1911.  1  homas  meter  will  give  under  widely  varying  condi- 

inteirratinK     Cu.  Ft.                      Cu.  Kt.                       Temper-  tions  of  pressure,  rate  of  flow,  etc.,  direct  results  in 

Tinu*      Meter         InteKratiny        Cu.  Ft.          I'ilot                Pressure          ature  ^         \        \              •  ^         ,.\      ^                                             ^     z                i_i              -,^1 

ReadinB            Meter              Chart          Tube         Brave  Bula   Brave  Bula  Standard      UnitS      that      COmparC      mOSt    favorably     With 

iioS     leoi.e    1.056.000    i.oao.soo    i,056,536     134     140     47     4G  I'l'jse    obtained    from    frequent   and    careful   observa- 

6:00     2714.3    1,107,000    1.073,400    1,115,176     157     161     47     43  tions  ou   Pitot  tubes  and  the  use  of  tables  and  co- 

9;0O       2831.7      1,174,000      1,134,000      1,160.S02       156       160       47       43  ^,    .                ,          ,              ,                                      r    ,,         ,        ,       ,        ^, 

12:00     2965.0    1,333,000    1,321.200    1.311.671     162     167     47     43  efficients  that  have  been  very  carefully  checked,     ihe 

3:00       3086.7      1,217.000      1,230,600      1,220,774       162       166       47       42  .       .                           .            r     .i            i       .,.■.,.          > 

6:00     3210.0    1,283.000    1.302,900    1,310,577     114     124     47     40  particular    property   of    the    electric    meter    by    virtue 

9:00       3375.0      1,600,000      1,631,400      1,614.811       113       125       47       40  r    .,,)  -..j,    jt    will    mpasnrf-    cnspc    at    pnv    r,rp«c,irf    atiH 

12:00     3523.2    1.482,000    1,479,000    1,480,000     135     143     47     46  "^i   wtticn  It  Will  measure  gascs  at  any  pressure  ana 

Totals    ......  10,252,000  10,203,300  10,276.350  temperature  and  give  direct  readings  in  standard  units 

„.      „    ,             ,            ...                       ,     .         ,  in    spite    of    variations    in    pressure    and    temperature 

Fig.  /  shows  the  variations  in  pressure  during  the  ^^^^^^  ^^  applicable  to  the  measurements  of  compressed 

same  twenty-four  hours  as  plotted  from_  observations  ^^,,.  ^^^^,j  ^,^  ^,^^  ,^^^^^^  ^^^^  ^^^^^  industries, 

made  at  the  Pitot  tube.     During  the  4o-day  test  the  Conditions  Which  Affect  Accuracy, 

pressure   varied   from  46  to    185   pounds   gauge,   the  ^j^^^^   measurement  by  this   method  depends  di- 

temperature  from  45  to  65   degrees  P.  and  the  rate  ,.^^^i                 ^j^^           j^^   j^^^^   ^^   ^j^^             ^^^   ^^^^_ 

of   flow   from   90,0U0   to  040,000  cubic    feet   per   hour,  ,.^^/^f  ^^e  meter  will  be  affected  by  any  conditions 

The  presence  of  several  thousand  feet  of  lO-inch  pipe  ^j^^^   ^^^^^    ^j^^   gp^^j^^^    1^^^^       ^.j^^    ^p^^i^^    j^^^^    ^j 

line,  the  sudden-  changes  made  in  the  control   valves  ^  ^^^  ^^^^  ^^  ^f^^^^^^  ^^.  ^,^^  presence  of  water  vapor, 

sometimes  at  Brave  and  sometimes  at  Bula,  and  the  ,^^,   ^  ^^^^^^^   -^   ^^^   proportions  of  its   constituents, 

sudden   increase   or   decrease   of   pressure   over   quite  ^;.  j^^  ^  ^j^ange  in  the  proportions  of  a  mixture  of  two 

wide    ranges    during    certain    periods,    all    tended    to  1.;,^^^  ^j  g.^^^^_     j^^^   -^   -^  ^^^  affected   by  changes 

cause   slight   differences   in    the   results   as   shown    by  ,^   temperature  or  pressure  within   working  limits  is 

the  two  meters  during  short  periods  of  time.     1  hat  ,,^^   ^^^^^    -^^   accordance   with   established   theory    but 

these  slight  differences  were  averaged  out  over  longer  ^^  ^as  been  proved  in  the  tests  with  natural  gas  already 

periods   is   shown   by   the    following   summary   of   the  (Jpscribed 

Air  and  most  gases  which  need  to  be  measured 

28-HouR  TEST,  APRIL  9th  AND  10th.  1911.  contain    water   vapor   in    varying   amounts.     As    the 

Total   standard  cubic  feet  of  gas   for  22   hours   by  Pitot  ,                               ■,           ,  , 

tube 8,784,800  amount  of  vapor  that  a  gas  will  hold  at  any  tempera- 

Totai  standard  cubic  feet  of    gas    tor    22    hours    by  ture  and  prcssure  is  independent  of  the  kind  of  g-as, 

Thomas    meter     8,764,000  ■                     /            ,                                   ■                                                         o       ' 

8  784  800  —  8  764  000  '"^  "-"^^         taken  as  a  typical  case.     At  60  degrees 
'■ — '■ =  0.2%  difference.  !■".  and  at  atmospheric  pressure  air  will  hold,  if  it  is 

8.784,800  .                                    ,     %    .            \              .                                         ' 

ENDUR.^NCE  TEST  APRIL  17th  TO  .lUNE  3d,   1911.  '"'^^   S'-^turated,   0.6  grains  of  water  vapor  per  cubic 

Totai  standard  cubic  feet  of  gas  by  Pitot  tube 337,546,182  foot.     The   weight   of   the   mixture   of  air  and   vapor 

Total  standard  cubic  feet  of  gas  by  Thomas  Meter.  .    336,732.018  j^    ^^^^^    533            -^^        r^,^^^    ^^^    ^^^^^    ^^.             amOUnt 

337,546.182  —  336,732,018  .          u,.inc                        ...r^i                -i^ri           •            a 

=  0.2%  diffKreiue.  lo  about  1.05  per  cent  of  the  weight  of  the  air.     As 

337,546,182  jj^^   specific   heat   of   water    vapor    is    approximately 

In  order  to  make  the  test  complete  and  the  re-  twice  that  of  air  the  maximum  error  that  could  occur 

suits    more    conclusive    an    analysis    of    the    gas    was  due    to    the    presence    of   the    water   vapor    would    be 

Date             CO;            Cn  H-,,             U.                CO                Hj  CH4                N;               CP               BTU            Sp.  Gr.     Sp.   Ht. 
June 

11  3.4                     9.2                    0.4                     11.0                    37.2  32.9                    5.9                    21.8                    703                    .518                0.2168 

12  3.5                   9.7                   0.4                     9.8                   36.6  33.2                   6.8                   22.9                   710                   .522                02174 

14  3.4                 10.2                   0.4                   10.0                   36.3  33.6                   6.1                   22.9                   724                   .523              .02182 

15  4.0                 10.0                   0.4                   10.6                   35.8  32.5                   6.7                   21.4                   708                   .535              .02180 

16  3.5                   9.3                   0.4                   10.2                   38.3  31.9                   6.4                   21.6                   696                   .512              .02167 

17  3.4                   9.6                   0.2                   10.0                   36.7  34.6                   5.5                   20.9                   724                   .515              .02182 

18  3.6                 10.0                   0.4                   10.0                   37.2  32.3                   6.5                   21.5                   709                   .521              .02173 

19  4.0                   9.6                   0.2                   10.6                   34.5  34.0                   7.1                   22.1                   712                   .540              .02182 

21  3.8                   9.7                   0.2                   10.0                   35.6  33.7                   7.0                   21.7                   712                   .531              .02182 

22  3.7                   9.7                   0.4                   10.2                   37.2  32.9                   5.9                   22.0                   710                   .519              .02174 

Avg 3.63                 9.70                 0.34                 10.24                 36.54  33.16                 6.39                 21.88                 710.7                 .5236            .02176 

Mean  of  ten  values  of  specific  heat  computed   from   Individual  analyses,  .02176. 

Maximum  variation  of  specific  heat  computed  for  Individual  analyses    from    the    specific    heat    computed    fro    the    average 
analyses,   0.4%. 
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about  1  per  cent.  Since  the  hurnidily  of  air  is  sel- 
dom lower  than  50  per  cent  the  variation  in  its  spe- 
cific heat  would  be  much  less  than  1  per  cent.  Should 
it  be  desirable  to  make  corrections  for  this  small  error 
they  can  be  made  from  the  tables  for  saturated  gases 
on  the  basis  of  an  assumed  or  an  ascertained  humidity. 
If  the  gas  to  be  measured  is  over  saturated,  and  water 
is  carried  along  mechanically  as  a  fog  or  mist,  the 
evaporation  of  this  by  the  heater  energy  of  course 
interferes  with  making  accurate  measurements.  This 
difficulty  can  be  easily  overcome  by  heating  the  gas 
slightly  above  the  temperature  of  saturation  before 
it  enters  the  meter. 

The  variations  in  composition  of  gases  which 
we  need  most  to  consider  in  relation  to  their  effect 
upon  the  specific  heat  are  those  which  occur  in  the 
mixtures  of  two  different  kinds  of  gases.  The  fol- 
lowing table,  copied  from  a  paper  by  Mr.  E.  C.  Jones 
in  the  Proceedings  of  the  American  Gas  Institute 
for  1909,  shows  the  variation  in  composition  from 
day  to  day  of  mixed  crude  oil  gas  and  carburetted 
water  gas.  To  this  table  have  been  added  the  com- 
puted values  of  specific  heat  in  B.t.u.  per  pound  per 
degree  F.  for  a  cubic  foot  of  gas  at  14.696  pounds 
absolute  pressure  and  60  degrees  F. 

This  table  indicates  that  the  results  obtained 
from  a  meter  designed  on  the  basis  of  the  average 
analysis  would  be  subject  to  a  maximum  error  during 
any  day  of  a  small  fraction  of  one  per  cent  and  that 
this  error  will  be  averaged  out  in  longer  periods  of 
time. 

From  the  table  given  below  showing  the  com- 
puted values  of  specific  heat  for  different  mixtures 
of  coal  and  water  gas  it  is  seen  that  the  effect  upon 
the  specific  heat  of  the  variations  in  the  mixtures  of 
these  gases  that  occur  under  working-  conditions  is 
negligible. 

Water  Gas.  Coal  Gas  Specific  Heat. 

0%  .02094 

10  .02096 

20  .02098 

30  .02100 


100% 
90 
80 
70 
60 
fill 
40 
30 
20 
10 
0 


40 

.">() 
GO 
70 
80 
90 
100 


.02102 
.(IJ104 
.02106 
.02110 
.02110 
.02112 
.02114 


These  values  of  specific  heat  are  in  B.t.u.  per 
degree  F.  for  a  cubic  foot  of  gas  at  14,804  pounds 
absolute  pressure  and  60  degrees  F.  They  are  based 
upon  the  following  tw^o  typical  analyses  for  water 
gas  and  coal  gas  in  a  city  plant.. 


Water  Gas 

Co, 

3.8 

C„H,,„ 

12.3 

o 

O.C 

CO 

30.4 

H 

33.3 

CH, 

14.4 

N 

.';.2 

Coal   Gas. 
2.2 

U.b 

6.9 
50.6 
34.2 


Where  a  meter  is  an  important  feature  of  a  gas 
distribution  system  it  is  periodically  inspected  and 
it  is  very  desirable  to  be  able  to  ascertain  whether 
the  parts  inside  the  gas  main  are  in  proper  condition. 
Since  the  electric  meter  has  no  moving  parts  inside 
the  gas  main  the  only  effects  which  the  action  of  the 
gas  can  have  on  the  inner  parts  are  those  due  to  de- 
posits or  corrosive  actions  on  the  heater  and  thermom- 
eter units.  Since  the  watts  dissipated  in  the  heater, 
as  measured  by  the  wattmeter,  are  a  product  of  cur- 


rent flowing  through  the  heater  and  voltage  across 
its  terminals,  their  measurement  is  independent  of 
the  resistance  or  surface  of  the  heater  unit  itself  and 
therefore  cannot  be  affected  by  either  corrosion  or 
deposits.  Should  excessive  deposits  occur  on  the 
units  they  would  only  tend  to  make  them  slower  in 
following  sudden  changes  in  flow.  Provision  is  made 
for  checking  the  condition  of  the  thermometers  from 
the  recording  panel  without  removing  the  cover  from 
llu'  meter  casing.  With  gas  flowing  through  the 
meter  the  heater  current  is  broken  and  the  temper- 
ature resistance  in  series  with  the  Ti  thermometer 
is  shorted  out.  If  the  thermometers  are  in  proper 
condition  the  galvanometer  needle  will  come  to  a 
balance.  If  the  thermometer  circuits  do  not  thus 
balance  a  small  rheostat  is  provided  in  the  galvano- 
meter box  to  bring  them  back  to  a  proper  balance. 
Thus  the  only  parts  of  the  meter  which  can  be  affected 
to  cause  inaccuracies  of  measurement  can  be  checked 
up  from  the  recording  panel  as  often  as  desired. 

The  heater  and  thermometer  resistances  are  even- 
ly distributed  over  the  total  section  of  the  gas  pass- 
age so  that  all  of  the  gas  is  heated  and  a  correct 
average  temperature  difference  is  obtained  regard- 
less of  variations  in  velocity  at  different  parts  of  the 
section.  On  this  account  it  is  possible  to  oDtain  accu- 
rate results  without  providing  a  long  length  of 
straight  pipe  in  the  approach  to  the  meter.  This 
was  proved  in  the  natural  gas  tests  already  described 
in  which  the  meter  was  located  directly  between  two 
risers  from  an  underground  line  and  very  close  to 
several  bends.  On  account  of  the  sligfiit  neat  capacity 
of  the  heater  and  thermometer  units  they  will  not 
change  their  temperatures  instantly  and  therefore 
quick  pulsations  in  the  rate  of  flow  are  averaged 
out  and  do  not  show  up  in  the  record.  The  inte- 
grating wattmeter  also  correctly  integrates  period- 
ical fluctuations  in  the  rate  of  flow. 

Working   Range  and  Flexibility   of  Parts. 

The  working  range  between  maximum  and  mini- 
mum rates  of  flow  at  which  the  electric  meter  will 
measure  accurately  is  about  14  to  1.  By  changing 
the  temperature  range  through  whicii  the  gas  is 
heated,  which  is  accomplished  by  shifting  a  resistance 
plug  at  the  recording  panel,  the  meter  will  measure 
accurately  down  to  a  minimum  rate  of  about  one  and 
one-half  per  cent  of  the  maximum.  This  wide  work- 
ing range  combined  with  the  ability  to  make  an 
accurate  continuous  graphical  record  of 'the  rate  of 
flow  makes  possible  investigations  of  the  shape  and 
magnitude  of  peak  loads  and  other  irregularities  in 
flow. 

As  shown  by  Figs.  2,  3  and  5  the  arrangement  of 
parts  of  the  meter  is  very  flexible.  The  meter  casing 
may  be  in  either  a  horizontal  or  a  vcrrical  position 
and  the  recording  panel  can  be  located  at  almost  any 
desired  distance  from  the  meter,  since  the  connec- 
tions between  them  are  all  electrical  and  therefore 
perfectly  flexible.  In  meters  of  very  large  capacity 
where  the  rheostat  becomes  quite  large  the  record- 
ing instruments  and  control  switches  may  be  put 
on  a  separate  panel  and  the  rheostat  put  in  any  con- 
venient location.  It  will  also  be  noted  that  the  design 
lends  itself  very  easily  to  a  remote  control  from  gate 
valves,   etc.,  in   the  .gas   main. 
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ELECTRICAL  MACHINERY  AND  APPARATUS.' 

Tlie  electrical  industries  have  hail  a  most  remark- 
able development  during  the  past  decade.  The  value 
(it  the  machinery  and  apparatus  manufactured  for  use 
ill  the  generation  and  utilization  of  electricity  increased 


ELECTRICAL  APPLIANCES  FOR  WESTERN 
CANADA. 

W  ithin  a  few  months  the  city  of  Winnipeg  will 
be  prepared  to  sell  electrical  energy.  Its  great  plant 
at  Point  du  Bois,  costing  $2,250,000,  and  capable  of 
generating  100,000  horsepower,  is  rapidly  nearing  com- 
pletion ;  and  the  business  men  of  Winnipeg,  as  well  as 
householders  generally,  are  looking  forward  with  keen 
anticipation  to  cheaper  power.  While  the  city  is 
contemplating  purchasing  the  street  car  system,  it 
may  develop  during  negotiations  that  it  will  take  over 
the  power  plant  of  the  street  railway  company,  which 
supplies  not  only  power  for  the  railway,  but  also 
furnishes  electricity  for  ])rivate  lighting,  as  well  as 
for  commercial  power. 

The  rates  for  power  at  present  are  as  follows:  6 
cents  per  watt-hour  up  to  50  horsepower;  4  cents 
per  watt-hour  over  50  to  100  horsepower;  3  cents  per 
watt-hour  over  100  horsepower.  Private  lighting  costs 
10  cents  per  kilowatt;  electricity  for  cooking  costs 
6  cents;  gas,  $1.20  per  1,000  feet. 

Public  lighting,  which  is  done  by  tne  city  electric- 
lighting  plant,  costs  an  average  of  11  cents  per  arc 
lamp  per  night,  the  total  cost  in  1910  being  $42,977. 


USE  OF  HERTZIAN  WAVES  AS  FOG  SIGNALS. 

As  far  back  as  1908,  at  the  Eighth  International 
Navigation  Congress  held  in  Paris,  the  Lighthouse  De- 
partment of  France  has  had  in  mind  the  employment 
of  Hertzian  waves  for  the  production  of  fog  signals. 

The  Minister  of  Public  Works  has  now  decided 
that  the  time  is  a  fitting  one  to  proceed  with  the  in- 
stallation of  suitabl)  chosen  Hertzian  posts,  which 
may  be  increased  as  they  are  needed  and  as  improve- 
ments are  made. 

The  characteristics  of  the  three  new  signals  will 
be  as  follows : 

Creach  d'Ouessant  lighthouse :  A  fog  signal  with 
the  regular  emission  every  30  seconds  of  signals  pro- 
ducing in  the  telephone  the  note  "ut  4"  (522  double 
vibrations  per  second),  and  arranged  so  as  to  repeat, 
at  least  during  10  seconds,  slowly,  the  letter  "o"  of 
the  Morse  alphabet. 

He  de  Sein  lighthouse:  A  fog  signal  with  the 
regular  emission  every  30  seconds  of  signals  produc- 
ing in  the  telephone  the  note  "sol  4"  (783  double  vibra- 
tions per  second),  and  arranged  to  repeat  slowly,  dur- 
ing at  least  10  seconds,  the  letter  "s"  of  the  Morse 
alphabet. 

On  board  the  lightship  Le  Havre  (in  construc- 
tions) :  A  fog  signal  giving  ,with  a  wave  length  of  80 
meters  (262  ft.)  the  regular  emission  every  30  seconds 
of  signals  producing  in  the  telephone  the  note  "ut  4," 
and  arranged  so  as  to  repeat  slowly,  during  10  sec- 
onds at  least,  the  letter  "h"  oi  the  Morse  alphabet. 


PHILIPPINE  ELECTRIC  LINE. 

The  long-looked-for  and  much-desired  Manila 
street  railway  extension  to  the  new  docks  will  be 
realized  in  a  short  time,  according  to  a  statement  made 
by  General  Manager  Graves,  who  announces  thas  his 
company  is  ready  to  begin  the  extension  work,  which 
will  be  undertaken  as  soon  as  the  Government  gives 
its  consent. 


from  $105,832,000  in  1899  to  $159,551,000  in  1904,  and 
$243,967,000  in  1909,  or  130  per  cent  during  the  decade. 
Large  quantities  of  supplies  used  for  electrical  pur- 
poses are  manufactured  in  foundry  and  machine  shops 
and  other  establishments  not  identified  with  the  elec- 
trical industries.  These  parts  are  assembled  by  deal- 
ers and  others  not  covered  by  the  census,  and  it  is 
impossible  to  obtain  accurate  information  in  regard 
to  them.  Therefore,  the  totals  given  above  are  less 
than  the  true  value  of  all  of  the  machinery  of  this 
character  manufactured  annually  in  the  United  States. 
The  value  of  products  represents  their  selling 
value  or  price  at  the  plants  as  actually  turned  out  by 
the  factories  during  the  census  year,  and  does  not  nec- 
essarily have  any  relation  to  the  amount  of  sales  for 
that  year. 

Dynamos. 

Dynamos,  dynamotors,  motor  generators,  and  sim- 
ilar machines  constitute  the  most  important  generic 
group  of  electrical  machinery.  The  number  of  dyna- 
mos manufactured  annually  increased  from  10.527  in 
1899  to  15,080  in  1904,  and  16,791  in  1909,  an  increase 
of  59  per  cent  for  the  decade.  The  value  of  the  dy- 
namos for  each  year  was  $10,473,000,  $11,084,000,  and 
$13,081,000,  respectively.  As  a  rule  much  larger  and 
more  powerful  dynamos  were  manufactured  in  1909 
than  for  the  prior  years,  so  that  while  the  average  value 
of  machines  manufactued  was  greater  in  1909,  they  rep- 
resented a  lower  cost  for  corresponding  capacity.  The 
average  capacity  per  machines,  increased  from  55  kilo- 
watts in  1889  to  66  in  1904,  and  84  in  1909.  The  value 
of  the  dynamotors,  motor  generators,  boosters,  rotary 
converters  ,and  double  currrent  generators  manufac- 
tured increased  fom  $380,000  in  1899  to  $3,155,000  in 
1909,  or  730  per  cent. 

Transformers  and  Switchboards. 

The  value  of  transformers  manufactured  increased 
from  $2,963,000  in  1899  to  $4,469,000  in  1904,  or  51 
per  cent,  and  to  $8,801,000  in  1909,  or  197  per  cent. 
The  value  of  the  switchboards,  panel  boards,  cut-out 
cabinets  for  light  and  power  increased  from  $1,847,000 
in  1899  to  $3,766,000  in  1904,  or  104  per  cent,  and  to 
.$5,972,000  in  1909,  or  223  per  cent. 

Motors. 

The  total  value  of  motors  of  all  kinds,  iiichidiiig 
supplies  and  parts,  manufactured  increased  from  $19,- 
505,000  in  1899  to  $22,37 1,000  in  1904,  and  $32,087,000 
in  1909,  or  64  per  cent  for  the  decade. 

The  number  of  power  motors  manufactured  an- 
nually increased  from  35,604,  valued  at  $7,551,000,  in 
1899  to  79,877,  valued  at  $13,121,000,  in  1904,  and 
to  244,123,  valued  at  $18,306,000  in  1909,  there  being 
an  increase  of  586  per  cent  in  number  and  142  per  cent 
in  value  for  the  decade.  Many  powerful  motors  were 
manufactured,  but  the  number  of  small  motors  has 
increased  so  rapidly  that  the  average  capacity  per  ma- 
chine has  declined,  the  average  horsepower  per  motor 

'Preliniinar\'  Report   for  1909.   issued  by  tlie  Cen.sus  Bureau 
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for  the  three  census  years  being  14.5,  8.5,  and  6.7,  re- 
spectively. 

Tabular  Summary. 

The  following  statement  summarizes  the  sta- 
tistics for  the  principal  products  as  reported  at  the 
censuses  of  1909,  1904,  and  1899: 

In  1899  there  was  great  activity  in  the  manufac- 
ture of  motors  for  automobiles,  but  the  increase  in 
this  branch  of  industry  has  not  kept  pace  with  that 
for  other  classes  of  electrical  equipment.  The  number 
manufactured  decreased  from  3,017  in  1899  to  1,879 
in  1904,  with  an  increase  to  2,796  in  1909.  On  the 
other  hand,  the  capacity  of  motors  reported  increased 
4,251  horsepower,  or  52  per  cent,  during  the  decade, 
and  the  value  of  these  motors  has  increased  from 
$192,000  in  1899  to  $153,000  in  1904,  but  increased  to 
$294,000  in  1909. 

The  number  of  small  motors  for  the  operation 
of  fans  has  increased  very  rapidly.  There  were  97,- 
577  such  motors  reported  in  1899.  In  1904  there  were 
102,535,  and  in  1909,  199,113,  an  increase  of  104  per 
cent  for  the  decade.  The  value  of  these  motors  in- 
creased from  $1,055,000  in  1899  to  $2,451,000  in  1909,  or 
132  per  cent. 

The  statistics  of  motors  for  electric  railroad  cars 
cannot  be  shown  separately  without  disclosing  the 
products  of  individual  establishments,  but  there  was  a 
considerable  increase  in  the  manufacture  of  such 
motors  as  compared  with  the  production  of  1904,  which 
was  12,298,  of  713,181  horsepower,  valued  at  $4,950,000. 
Considering  the  group  of  motors  for  cars,  elevators. 
and  similar  purposes,  the  combined  number  decreased 
from  23,582  in  1899  to  22,112  in  1904,  and  increased  to 
58,698  in  1909.  The  value  of  these  motors  was  $10,- 
707,000  in  1899,  $7,929,000  in  1904,  and  $11,036,000 
in  1909,  there  being  an  increase  of  149  per  cent  in  num- 
ber and  3  per  cent  in  value  during  the  decade,  the  de- 
crease shown  for  the  group  in  1904  being  entirely  due 
to  the  decrease  in  the  manufacture  of  railway  motors 
at  that  census. 

Storage  and  Primary  Batteries. 

The  value  of  the  storage  and  primary  batteries 
manufactured  increased  from  $3,679,000  in  1899  to 
$4,244,000  in  1904  and  $10,612,000  in  1909,  or  188  per 
cent  during  the  decade.  Both  storage  and  primary 
batteries  consist  of  various  elements  which  are  not 
always  combined  and  sold  together  as  a  unit  by  the 
same  manufacturers,  and  yet  it  is  not  until  these  are 
brought  together  that  a  complete  cell  is  constituted. 
Many  of  the  parts  and  supplies  used  are  manufactured 
outside  of  the  electrical  field,  and  therefore  the  statis- 
tics shown  in  this  report  do  not  convey  a  correct  idea 
of  the  importance  of  this  branch  of  the  industry. 

Arc  and  Incandenscent  Lamps. 

The  number  of  arc  lamps  manufactured  increased 
from  158,187  in  1899  to  195,157  in  1904,  and  decreased 
to  123,543  in  1909.  The  decrease  is  accounted  for  by 
the  fact  that  other  varieties  of  lamps  are  now  used 
for  street  light  and  for  other  purposes  for  which  arc 
lamps  were  formerly  used  almost  exclusively.  The 
value  of  these  lamps  deceased  slightly  in  1904 
('$1,574,000)  as  compared  with  1899  ($1,828,000).  but 
owing  to  the  introduction  of  more  types  of  these  lamps. 


such  as  flaming  arcs,  increased  to  $1,707,000  in  1909. 

The  group  of  incandescent  lamps  includes  carbon 
filament,  gem,  tantalum,  tungsten,  glower  vacuum, 
vapor  and  similar  lamps  used  for  ligliting,  advertis- 
ing and  decorative  purposes.  Some  of  these  varieties 
were  not  manufactured  in  1899  or  1904.  A  large  num- 
ber of  decorative  and  miniature  lamps,  X-ray  bulbs, 
vacuum  tubes,  etc.,  are  now  manufactured,  but  the 
varieties  are  so  numerous  that  it  is  impossible  to  ob- 
tain accurate  statistics  of  the  number.  The  total 
value  of  the  group  increased  from  $3,515,000  in  1899 
to  $6,953,000  "in  1904  and  $15,715,000  in  1909.  The 
value  of  the  carbon  filament  lamps  increased  rapidly 
from  1899  to  1904,  but  there  was  a  slight  decrease 
in  1909,  the  value  for  the  respective  years  being  $3,442,- 
000,  $6,308,000,  and  $6,157,000.  The  manufacture  of 
gem,  tantalum,  tungsten,  and  other  metal  filament 
lamps  was  reported  separately  for  the  first  time  at 
the  census  of  1909,  when  they  were  valued  at  $7,682,- 
000.  Some  of  these  new  variaties  of  lamps  were  not 
reported  separately  at  prior  censuses,  and  it  is  possi- 
ble that  they  were  included  with  the  carbon  filament 
lamps,  thus  accounting  in  part  for  the  apparent  de- 
crease in  that  variety  of  lamp.  Advertising,  decora- 
tive, and  all  other  lamps,  including  in  1909  glower 
lamps,  vacuum  and  vapor  lamps  not  separately  re- 
ported in  1904.  have  increased  in  value  from  $645,000 
in  1904  to  $1,876,000  in  1909. 

The  total  value  nf  all  lamps  reported  for  1900 
was  $15,715,000.  This  does  not  include  sockets,  ic- 
ceptacles,  bases,  etc.,  or  lighting  fixtures  of  any  char- 
acter. 

Lighting   Fixtures. 

The  value  of  electric-light  fixtures  of  all  kinds 
manufactured  in  1899  was  $3,751,000:  in  1904,  $3,295,- 
000:  and  in  1909,  $6,128,000.  Large  quantities  of  com- 
bination gas  and  electric  fixtures  are  now  manufac- 
tured. At  the  census  of  1909  it  was  ascertained  that 
the  value  of  these  combination  fixtures  was  about 
$12,884,000.  Their  value  for  prior  censuses  cannot 
be  ascertained,  and  there  were  undoubtedly  large  quan- 
tities manufactured  in  connection  with  the  manufac- 
ture of  gas  fixtures  which  are  not  identified  with  the 
manufacture  of  electric  supplies,  and  their  value  is 
not  included  in  this  report. 

Telegraph  and  Telephone  Instruments. 

The  telegraph  instruments  include  intelligence 
(key,  sounder,  etc.)  of  all  kinds,  police,  fire,  district, 
and  miscellaneous  instruments,  wireless  apparatus, 
also  switchboards  and  telegraph  parts  and  supplies. 
The  total  of  this  group  of  instruments  in  1899 
amounted  to  $1,642,000,  in  1904  to  $1,111,000,  and 
in  1909,  $1,957,000,  an  increase  of  19  per  cent  in  the 
decade. 

Telephone  apparatus  includes  transmitters,  re- 
ceivers, complete  sets  of  instruments  (not.  included 
in  the  separate  parts),  interior  telephone  systems  com- 
plete, and  central  switchboards,  private  exchange 
boards,  parts  and  supplies.  The  total  value  oi  this 
.croup  in  1889  was  $10,512,000  as  compared  with  $15,- 
864,000  in  1904,  and  $15,547,000  in  1909,  a  slight  de- 
crease during  the  last  five-year  period. 

The  report  also  shows  the  value  of  the  total  annual 
output  of  miscellaneous  apparatus  used  in  connection 
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with  Ihc  utilization  of  electric  current.  Principal 
among  these  may  be  mentioned  electric  measuring 
instruments,  the  output  for  which  in  1909  was  $7,800,- 
000;  magneto-ignition  appaiatus,  sparks,  coils,  etc., 
valued  at  $6,080,000 ;  electric  switches,  signals  and  at- 
tachments, $5,384,000 :  heating,  cooking,  and  welding 
apparatus,  $1,003,000;  lightning  arresters,  fuses^  etc., 
valued  at  $1,942,000;  theraputic  apparatus,  $1,116,000; 
circuit  fittings,  $1,08]  000;  and  electric  flatirons, 
$951,000. 


ELECTRICAL  MACUINERY,  APPARATUS  AND  SUPPLIES— PnODi'CT.?,  EY  JUND,  Ql?  / 
TITY,  AND  VALUE:  1W9,  190*,  AND  IS99. 


Number  ofestablistmients - 

Total  vatue  of  products.  ...  ., 

Dynamos: 

Number 

Total  kilowatts 

Value 

Dyaamotors,  motor  generators,  boosters,  rot&xy  oouverteis  aud 

double-current  geueratcirs 

Transformers  for  liglit  and  power 

Switcbboards,  panel  boards,  cut-out  cabinets  for  Uglit  and  power.. 
Motors: 

For  power- 
Number...,.- 

Horsepower ; 

Value .    

for  autotnobiles — 

Number 

Horsepower 

Value , 

For  tans- 
Number 

Horsepower 

Value 

For  railways,  elevators,  and  miseellaQcoiis  services,  including 
supplies  and  parts— 

Numtcr 

Horsepower -     

\'alue - , 

Stomgo  tattenes,  includmg  ports  and  supplies: 

\\  eight  of  plates  in  pounds 

Value : 

Primary  batteries  including  parts  au-l  supplies: 

N  urn  ber 

Value 

Arc  lamps: 

Number ■. 

Value 

Searchlights,  projectors,  and  focusing  lamps ■ 

Incaiidcscenl  lamps; 

Carbou  filameut,  com,  tantalum,  tungsten  Inmps 

Decorative  and  mlnlaluie  lamps.  X-ray  bulbs,  v^ruum  tubes, 
etc,  (also  includes  glower  lamps  and  parts,  and  vacuum  and 

vapor  lamps) , 

Sockets,  receptacles,  bases,  etc 

Eleolrte  lighting  fixtures  of  all  kinds 

Telegraph  apparatus , 

Telephone  apparetus 

Insulated  wires  and  cables , 

Electric  conduits , 

Aimnnciaioi^ — Domesiic,  hotel,  and  office 

Electric  clocks  and  time  mcchauisms ., 

Fuses 

Ligli  t  ning  arresters 

Kbcostati^aiid  resistances 

!. eating,  cooking,  and  welding  apparatus 

Electric  flatirons _ .  _ 

Electric  measuring  instruments 

Electrical  therapeutic  apparatus 

Magueto-igiiition  apparatus,  sparks,  coils,  etc 

Electric  switches,  signals,  and  attachments 

Circuit  fittings  of  all  kinds 

All  other  products. 

Amount  received  from  custom  work  and  repairliig 


16,7« 

1,4(»,<»1 

}]3,Q81,CHX) 

13,155,000 

$3,072,000 


244, 12J 

1.623,677 

$18,306,000 

2,79C 

12,471 

S2y-1,000 

199,113 

178,033 

$2,4SI,(»0 


850,237 
$11,03^,000 

23, 119, 331 
«,  1.78, 000 

34, 333.  ^'^1 
$5,931,000 

123. 543 

Jl.  707, 000 

S93G,000 


S1,87G.«)0 
$4,5^r00O 
SG.  L:iK,000 
$l,ij57,OO0 
515, 547, 000 
£50,338,000 
SS.O9S,0ilO 

f23fi,000 

S352,000 
$1,002,000 

S94O,000 
S2.G7S.00O 
$1,003.0(K) 

S951.000 
$7,800,000 
Si, 110.000 
S«,0(fl,000 
56, 38*1.000 
Sl.OSl.OiKl 
S34,000.00j) 
$5,691,000 


t»12 
$159,551,000 

16,080 

996,182 

$11,084,000 

$1,740,000 
K 469, 000 
53,706,000 

79,877 

t>78,910 

$13,121,000 

1.81P 

19,907 

$153,000 

102,535 

30,79o 

$1,1US,000 


22,112 

7l»J,399 

$7,92^,000 

16.U3.073 
$2.(j4t>,000 

«.fc23,It2 
SI, 59s, 000 

195, 157 

$1,574,000 

$115,000 


11,527 

6:;l,  1S4 

SI0,47J,0iX) 

$T80,00i) 
82,'J(>3,0Oi) 
$1,8-17,000 


35.  e^ 

515,Vt>i 

$7,551,  UW) 

3,017 

S.J2f) 

$192,1.00 

97,577 

12,7'* 

$l,a'j5,Uttl 


23,582 

t«l,7^1 

$10,707,000 

$2,aU),00O 

2,654, 7«K^ 

$1,119,000 

158,187 
Sl.»28,000 

r-so.coo 


w.':95,ooo  I   KJ.ysi.oiw 
$1,111,000  ;   ti.t'^j.oiw 


1tl.0<X!,000 
?i-J5.C00 
$132,000 

1      1595,000 . 

^81.187,000 


$2.4ifi,O0U 

$180.  (/'J  i 

$'i74,O0O] 

$SW.OW  1 

$587,000  [J 

5933,000  |l 

5396,000  li" 
(»)  (0 

3-1.005.000      $1,842,000 
31. or/. 000  {>) 

SC78,0DO  (») 

51,151,000      31,130,000 
33.52.5,000  I  (5) 

i^6.179,(l»0  I  $15.331. MO 
$2,790,000       $2,064,009 


'  Includes  establishments  engaged  primarily  In  the  manufacture  of  products  not  identlCcd  with  the 
electric  industries,  but  Incidentally  making  electrical  machinery,  apparatus,  and  supplies,  as  follows: 


Year. 

Number 

of  estab- 

Ilah- 

ments- 

Value  of 
product 
reported. 

1TO9 

24C 
128 

$22,f«>,CM 
18.742,600 
13.a97.i>y(i 

1899 

:  Not  separately  reported. 

DEMONSTRATIONS  OF  THE  UNITED  STATES 
BUREAU  OF  MINES. 

At  the  Arsenal  Grounds,  40th  and  Butler  streets, 
beginning  at  9:00  a.  m.,  October  30,  1911,  and  closing 
at  12  m.  a  demonstration  of  the  work  of  the  Bureau 
of  Mines,  with  exhibit  of  detonation  of  permissible 
and  other  explosives,  in  the  steel  lined  gallery,  filled 
with  dust  and  gas. 

Exhibits  and  tests  of  mine  safety  lamps  in   lamp 
o 


PRIMER    OF    APPLIED   THERMODYNAMICS.' 
THIRD  LECTURE. 

Fuels  and  Their  Calorific  Value. 

In  the  study  of  Thermodynamics,  should  we  ad- 
here strictly  to  our  subject,  we  should  deal  largely  in 
the  abstract  in  our  consideration  of  heat  forces.  We 
shall  find,  however,  that  if  we  can  keep  before  our 
mental  vision  a  concrete  idea  of  heat  and  some  of 
the  factors  used  in  producing  heat,  it  will  materially 
aid  us  in  getting  a  thorough  grasp  of  the  applications 
of  Thermodynamics. 

In  engineering  practice  the  process  used  to  man- 
ufacture or  supply  heat  is  known  as  combustion.  In 
order  to  bring  about  combustion,  certain  substances 
called  fuels  are  heated  to  a  relatively  high  tempera- 
ture, and  then  when  air  passes  over  and  through  the 
heated  fuels  the  oxygen  of  the  air  chemically  com- 
bines with  certain  ingredients  of  the  fuels  used  and 
large  quantities  of  heat  are  given  out.  These  quan- 
tities of  heat  in  turn  are  corralled,  as  far  as  possible, 
by  the  mechanical  devices  which  go  to  make  up  the 
boiler  and  are  used  to  heat  water,  evaporating  the 
same  into  steam,  which,  in  turn,  is  used  to  perform 
useful  work  in  the  industries. 

Among  the  so-called  solid  fuels  may  be  mentioned 
wood,  peat,  l^ituminous  and  anthracite  coal,  charcoal, 
coke,  and  oftentimes  various  waste  products,  such  as 
sawdust,  bagasse,  straw,  and  spent  tan.  The  liipiid 
fuels  comprise  crude  petroleum  and  various  tarry  re- 
sidues, while  the  gaseous  fuels  are  composed  of  nat- 
ural gas,  producer,  blast-furnace,  water,  and  illumi- 
nating gas.  The  essential  constituents  in  all  fuels  are 
carbon  and  hydrogen  ;  the  accessory,  oxygen,  nitrogen, 
and  ash ;  and  the  bad  qualities,  water,  sulphur,  and 
phosphorus. 

In  order  to  fix  our  ideas  relative  to  the  good  and 
bad  qualities  to  be  sought  after  in  fuels,  we  shall 
now  devote  considerable  attention  to  the  discussion 
of  crude  petroleum,  which,  above  all  others,  due  to 
its  practically  unlimited  supply,  is  the  most  useful 
fuel  on  the  Pacific  Coast. 

Attention  was  firs.t  drawn  to  the  presence  of  pe- 
troleum in  California  by  the  discovery  of  numerous 
oil  seepages,  in  Los  Angeles,  Ventura,  Santa  Barbara, 
and  adjacent  counties.  The  recorded  production  in 
)S7S  was  but  3000  barrels,  while,  in  the  year  1010.  the 
total  reached  the  enormous  figure  of  77,000,000.000 
barrels.  Fig.  9  shows  sfraphically  the  growth  of  this 
ereat  industry  in  California.  The  United  States 
Ceologiral  Survey,  in  1908,  reported  84.S0  square  miles 
of  possible  oil  territory  in  the  United  States,  giving 
California  8.^0  square  miles,  or  about  one-tenth  of  the 
total  area,  but  they  give  her  credit  for  one-half  of  the 
probable  minimum  oil  production  of  the  United  States, 
or  one-third  of  the  probable  maximum  production  as 
follows : 


MiTiimiim 

Califni-nia  oil   fiplil.s   .f;  nnn.onn.nnn 

AH  other  U.  S.  Helds S.OOn.noO.OOO 


Maximum 

s..';nn.onn  nnn 

i6.noo.ono.onn 


T-^tai   in.non.noo.non        2-l..';oo.ooo.ooo 

A.   F.   L.   Bell,  in   a  paper  before  the   San   Fran- 


galh-ry;  of  electric  sparks  in  gallery  No.  2  in  the  prcs-  cisco  section  of  the  A.  S.  M.  E.,  has  estimated  that. 
cnce  of  inflammable  mixture  of  air  and  gas ;  of  training  taking  the  present  production  of  75,000,000,  barrels  as 
in  rescue  work  with  oxygen  helmets ;  of  investigations 
and  tests  of  explosives. 


'A  re.'ume.  rlpvnifl  of  higher  mathematics,  coveriner  the  essen- 
tial.s  of  a  series  of  lectures  now  being  given  by  the  editor  of 
this  .Journal  before  the  Senior  Mechanical  Engineering  students 
at   the   University  of  California. 
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llie  inaxiimiin  ciiiisuiii|)tii  in.  we  lia\  c  alu'ad  ?2'/'^  rears' 
.su])])ly  in  |)r(i\en  tcrrili  irv,  and  fur  prcni^n  and  ])n)S- 
pecli\  c  ferritory.  about  ^30  ycar.s'  supply. 

Crude  petroleum  consists  principally  of  various 
combinations  of  hydrogen  and  carbon,  together  witli 
comparatively  small  amounts  of  nitrogen,  ox3'gen, 
and    sulphur.      Taking   hydrogen    and    carbon    as    the 

7.': 
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Fig.   1).     Growth  of  Calit'ornia  OU    Industry. 

principal  constituents,  it  is  found  that  those  oils  which 
are  rich  in  the  former  elemetit  are  of  hght  specific 
gravity  as  compared  with  those  rich  in  carbon.  The 
range  in  specific  gravity  of  California  oils  may  be 
taken  as  from  unity  to  0.84,  or  from  10  to  36  of  the 
Baume  scale.  The  majority  of  the  fuel  oils  will  range 
from  unity  to  0.9  or  from  10  to  23  Baume. 

Professor  Joseph  Le  Conte  of  the  University  of 
California,  by  plotting  a  large  number  of  calorific 
values  of  oils  as  shown  in  Fig.  10,  derived  an  ap- 
proximate relationship  between  heating  value  and 
specific  gravity  of  oils,  which  can  be  found  from  the 
curve  shown  in  the  figure. 

The  Baume  scale  bears  the  following  relation- 
ship with  specific  gravity  : 


Sp.  Gr. : 
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130 +  B 
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or  B^ 
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Sp.  gr. 


From  the  curve  thus  plotted  Mr.  Le  Conte  has 
deduced  the  following  empiracal  law  for  heating  value 
of  California  crude  petroleum  : 

B.t.u.  per  lb.  of  oil  =  17680  +  60  B 
where  B  is  the  reading  on  the  Baume  scale. 

in  order  that  petroleum  may  be  burned  with  com- 
plete combustion,  it  is  necessary  that  it  be  either 
gasified  or  injected  in  the  form  of  spray  into  the  fur- 
nace in  which  it  is  burned.  Some  forms  of  pan  burn- 
ers have  been  devised  for  use  in  hot  air  furnaces, 
where  oil  drips  into  the  pan  and  burns  from  the  sur- 
face, but  they  are  of  no  importance  in  [)ower  or  in- 
dustrial work.  A.  M.  Flunt,  in  a  paper  on  the  ato- 
niization  of  oil  fuel  read  before  the  San  Francisco  Sec- 
tion of  the  A.  S.  i\I.  E.,  has  gone  into  this  subject  thor- 
oughly, and  his  ideas  are  largely  followed  in  the  de- 
scription of  this  process.  In  the  first  place,  the  gen- 
eral practice  is  to  deliver  the  oil  to  the  burner  under 
pressure,  and   inject  or   pulverize   it,   usmg  steam   or 


.air  ;is  ilu-  pnKrrizing  niedinni.  The  oil  so  injected 
intii  ilu'  furn.acc-  sliMuld  l>e  cntirel\-  gasified  nr  burned, 
while  it  is  in  suspension  in  the  air;  otherwise,  if  parti- 
cles of  iinconsumed  oil  fall  to  the  bottom  of  the  fur- 
nace, coke  will  he  formed,  which  gradually  accumu- 
lates and  builds  up.  Hence,  if  the  furnace  is  short, 
the  oil  particles  will  have  relatively  short  time  period 
within  which  they  must  be  consumed,  and  must,  there- 
fore, be  smaller. 

Hundreds  of  burners  have  been  in\cnted.  and 
great  claims  have  been  made  by  each  in\entor  as  to 
ilie  ])ossiblc  saving  to  be  eiTected  with  his  ])articidar 
lorm.  The  burner,  howexer.  is  really  an  iton  of  minor 
im|K)rtance  in  all  oil  burning  installation,  as  com- 
]>ared  with  furnace  construction,  proper  air  admission, 
and  other  points. 

Regarding  the  amount  of  steam  necessary  for 
atomization,  various  tests  range  from  0.2  to  0.6  lb.  of 
steam  per  lb.  of  oil  consumed,  C.  R.  Weymouth,  of 
(  has.  C.  Moore  &  Co.,  who  has  had  wide  experience 
in  oil  burning,  states  that  0.3  lb.  per  lb.  of  oil  con- 
sumed is  a  reasonable  figure  to  allow. 


Saufve. 
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I-'ig.  10.     L,e  Contc's  Calorific  Curve  for  Oil.s. 

An  excellent  type  of  furnace  used  in  oil  burning 
is  the  so-called  Peabody  furnace.  In  this  furnace  the 
bridge  wall  is  set  back  from  the  boiler  front  to  give 
depth  of  from  eight  to  ten  feet,  depending  on  the  size 
of  the  boilers.  The  burner  is  of  the  back-shot  type, 
inserted  from  the  boiler  front,  under  the  floor  of  the 
furnace,  turning  up  at  the  bridge  wall.  It  shoots  the 
flame  forward  toward  the  front  of  the  boiler,  so  that 
this  wall  should  have  an  extra  course  of  fire-brick  set 
in  place  without  fire  clay.  At  its  front  end,  except  in 
special  I)oilers,  the  furnace  should  have  a  height  of 
not  less  than  six  feet,  and  for  large  size  boilers  the 
height  should  be  from  seven  to  eight  feet,  depending 
on  the  character  of  the  feed  water  and  the  desired 
overload. 

Calorific  Value  of  Fuels. 

In  our  last  lecture  attention  was  called  to  the 
three  methods  u.sed  in  engineering  practice  to  deter- 
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mine  tlie  heating  value  of  luels,  one  of  vvhicli  methods  heat    value   of   individual    units  of   carbon,   hydrogen. 

was  that  arrived  at  by  chemical  analysis.  and  sulphur,  as  stated  alxive,  Dulong,  years  ago,  gave 

Before  goirg  into  the  subject   matter  at  hand,  it  fo'th   a   formula  by  which   the  calorific  value  of  fuel 

will    first   be   necessary   to  get   a   clear   conception   of  i^^"   easily  be  computed.     As  the  oxygen  in  the   fuel 

what  in   reality  is   taking  place   when   we   say  a   fuel  is   undoubtedly  united   with   its  combining  weight  of 

"burns."     hi  chemistry  we  learn  that  all  matter  com-  hydrogen,    it    is    first    necessary     to    obtain     the     net 

posing  our  physical  world  is  made  up  of  about  eigthy  amount   of   hydrogen    available    for   combustion    with 

substances  called  "elements."  -  the  o.xygen  to  be  admitted  to  the  furnace  from  with- 

These  elements  under  certain  conditions  group  ""t-  Since  1  unit  weight  of  hydrogen  combines  with 
themselves  into  the  thousands  of  substances  known  '"^  ""'^^  of  o.xygen,  the  net  amount  of  hydrogen  use- 
in  our  everyday  experience.  At  times  they  are  grouped  ^"1  ^^^  combustion  is  computed  by  subtracting  from 
together  simply  as  a  physical  mixture,  but  at  others  ''''-'  q»'i»l'ty  oi  hydrogen  shown  by  analysis,  an 
by  absorbing  or  giving  out  heat,  they  form  new  com-  amount  of  hydrogen  equal  to  y^  the  amount  of  the 
pounds  entirely  unrecognizable  in  any  of  the  original  »>^ygen    m    the   analysis.      Hence   the   net   amount   of 

elements.     This  change  is   to   be  distinguished   from  ,      ,  i  i  i     •    it      *J    \t-.u     r  i  t 

^,         ,  •        I      •     1         .         ,  ,     1        ,        ,  hydrogen  available  is  11  -   ,7 .  VVith  a  tew  modern  mod- 

the    change    m    physical    state    when    a   body   absorbs  8 

heat  in  passing  from  the  solid  to  liquid  or  liquid  to  ihcations,  the  American  Society  of  Mechanical  En- 
gaseous  state,  and  is  called  a  chemical  reaction,  gineers  has  adopted  Dulong's  formula  for  boiler  tests. 
Thus,  when  one  of  these  elemental  substances  known  Since  one  pound  of  pure  carbon  will,  when  fully  com- 
as carbon  is  heated  and  another  elemental  sub-  bined  with  oxygen,  to  form  carbon  dioxide,  emit  14,- 
stance  known  as  oxygen  brought  in  contact,  carbon  600  B.t.u.,  and  one  pound  of  hydrogen  will,  when 
dioxide  is  formed,  and  for  every  pound  of  carbon  fully  combined  with  oxygen  to  form  water,  emit  62,000 
disappearing  in  the  form  of  carbon  dioxide  an  enor-  B.t.u.,  and  one  pound  of  sulphur  will,  when  fully 
mous  amount  of  heat  energy  is  given  out  amounting  combined  with  oxygen  to  form  sulphur  dioxide,  emit 
to  14,600  B.t.u.  If,  however,  the  air  is  stifled  some-  4000  B.t.u.,  the  truth  of  the  formula  is  apparent,  and 
what  and  a  smaller  quantity  of  oxygen  consequently  is  as  follows : 
allowed  to  come  in  contact  with  the  carbon,  an   en-  o 

.      ,        j.,.^  ,     ,  ,  '  Heating  value  of  fuel  per  lb.=  14,600  C -f  62,U0O(  H-    --)+ 4,000  S 

tirely  dirterent  compound  known  as  carbon  monox-  *^ 
ide  is  formed,  and  only  4,450  B.t.u.  per  pound  of  coal  where  C,  H,  O,  and  S  are  the  proportions  by  weight 
is  given  out  as  heat.  If  we  can  coop  up  this  gas,  we  oi  carbon,  hydrogen,  oxygen,  and  sulphur  found  to 
can  burn  it  again  by  bringing  it  again  in  contact  with  be  in  the  fuel  by  chemical  analysis, 
oxygen  and  produce  the  remaining  amount  of  heat  Now  it  is  evident  that  in  a  boiler  all  of  this  heat 
per  pound  of  original  carbon  or  10,150  B.t.u.  Hence  per  pound  of  coal  or  fuel  cannot  be  put  to  a  use- 
in  a  furnace  the  all  important  point  is  to  admit  suf-  ful  purpose,  because  the  nitrogen  of  the  air  which 
ficient  air  to  thoroughly  consume  the  carbon  in  form  has  been  admitted  to  the  furnace  has  not  been  con- 
of  the  former  compound;  otherwise  the  majority  of  sumed.  In  fact  energy  must  actually  be  wasted  upon 
heat  is  wasted.  In  making  illuminating  gas,  on  the  it,  for  it  must  be  heated  to  the  temperature  of  the 
other  hand,  the  carbon  monoxide  is  cooped  up  in  escaping  gases.  The  water  or  moisture  in  the  fuel, 
gas  mains  and  used  for  useful  purposes  in  domestic  as  well  as  the  water  formed  by  the  oxygen  in  the 
life  and  in  the  industries.  fuel,  must  be  evaporated  and  the  steam  superheated 

In  common  fuels  three  elemental  substances  are  to   the   temperature  of  the  departing  chimney  gases, 

found  which  uniting  with  oxygen  of  the  air  give  out  Many  other  wastes  of  heat  occur,  but  these  we  can 

heat.     In  addition  to  the  carbon  just  mentioned,  hy-  compute  with  a  reasonable  degree  of  accuracy  by  the 

drogen    forms    water    with   oxygen   and   liberates   62,-  formula 

000  B.t.u.  per  lb.  of  hydrogen  so  consumed.     Sulphur  ^■^■"-  inst  =  (!)H  +  W)   [  212.9  — t  +  965.8  +  0.48  (te  — 212)]  + 

similarly    forms    sulphur    dioxide    and    liberates    4000  "■-<:■''.- 1  >  n. -h  21  ( t,  - 1 )  co, 

B.t.u.  per  lb.  of  sulphur.  As  sulphur  forms  but  a  '"  which  H,  W,  N  and  CO=  are  the  proportional  con- 
small  percentage  in  common  fuels  and  as  it  has  a  ^^""^  '^f  hydrogen,  water,  nitrogen  and  carbon  dioxide 
tendency  to  corrode  the  tubes  of  boilers,  its  presence  t-  the  temperature  of  the  chimney  gases,  and  t  the 
is  usually  considered  a  detriment  rather  than  a  benefit,  temperature  of  the  air  admitted  to  the  furnace. 

In  the  study  of  combustion,  we  find  certain  inert  It  will  be  interesting,  and  at  the  .same  time  ex- 
gases  and  compounds  which  it  is  necessary  to  con-  cecdingly  instructive,  if  we  apply  .the  two  above  writ- 
sider.  For  instance,  the  air  is  composed  of  1  part  ten  formulas  to  both  coal  and  oil  fuels.  Let  us  take 
hy  weight  of  o.xygen  and  4  parts  of  nitrogen,  another  ^'s  an  example  tests  of  coal  and  oil  as  given  by  C.  E.  ' 
elemental  substance.  This  nitrogen  performs  no  use-  A\'ieland  before  the  San  Francisco  Section  of  the  A.  S. 
ful  purpose,  but,  on  the  other  hand,  must  be  heated  ^^-  ^-  '"  December,  1910,  and  printed  in  the  Journal 
to  the  temperature  of  the  flue  or  chimney  gases,  and,  "f  ^'^'''^'h  ^^.  1911. 

as  a  consequence,  is  an  actual  detriment  by  its  pres-  pro.xim.\te  .\N.\r.,Y.STS. 

ence.     In  the  same  manner  there  is  an  enormous  loss  „  ^^'^V^^-, 

.-,,,,  .  .        ,        ,.       ,  _,,  ,  Pocahontas    Crude  Oil 

ot  heat  due  to  moisture  in  the  fuels.    The  water  formed  coai    14.5  Gravity 

by   the   hydrogen   and   oxygen    which   must   be   evap-  pj^^^,  carbon  "^^  73^30'    ^^"^ ''''"' 

orated   and   then   superheated   to  the   temperature  of  volatile  matter  ....................    17.61 

the  escaping  chimney  gases.  Ash'^'"'^'^ "  "^^ 

Having    determined    by    many    careful    tests    the  loooo     ' 
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ULTIMATE    ANALYSIS. 

Carbon S2.2G  87.64 

Hydrogen     3.88  10.48 

Sulphur     49  1.02 

Oxygen   4.12  .08 

Nitrogen    .64  .78 

Ash    8. GO  none 


100.00        100.00 

Substituting  in  .Duloiig'.s  formula,   we   have  for   the  calorific 

value  of  the  coal   per  lb.: 

.0412 
14,600  X  -8226  +  62,000   (.03SS ■  )     +  4000  X  -0049  =:  14,112.8 


S 


Calorimeter  Test  =  14,067. 


Calorific  value  of  the  oil  per  lb.; 

.OOUS 

14,600  X  -8764  +  62,000    (.1048 )    +  4000  X  -0102  =  19,327,0 

8 

Other  methods  of  computing  the  calorific  value  of 
fuels  have  been  put  forth  by  various  engineers.  All  of 
them  have  more  or  less  merit  and  for  particular  cases 
prove  not  only  short-cuts  but  exceedingly  accurate. 
Dulong's  formula,  in  the  main,  nevertheless,  is  to  be 
desired  above  all  others. 


Beginning  with  the  next  issue,  due  to  consider- 
able interest  on  the  part  of  the  readers  of  the  Jour- 
nal, the  Thermotwisters  will  appear  solved.  Four 
weeks  will  be  allowed  to  elapse,  however,  for  each 
series  of  solved  problems.  In  a  word,  the  problems 
appearing  solved  in  next  week's  issue,  will  be  those 
issued  in  conjunction  with  the  first  lecture,  and  there 
will  appear  in  each  following  issue,  completely  solved, 
the  Thermotwisters  published  four  weeks  earlier. 

THERMOTWISTEHS. 

1.  California  oil  has  a  specific  gravity  of  0.92  and  it  is 
found  to  contain  5%  moisture.  Apply  Le  Conte's  formula  and 
compute  the  calorific  value  per  pound  of  oil. 

2.  A  sample  of  Pocahontas  coal  is  found  by  chemical 
analysis   to   contain    the   following   ingredients: 

Carbon  84.87 

Hydrogen    4.20 

Oxygen    2.84 

Nitrogen 0.85 

Sulphur    0.59 

Ash   •  •  5-89 

Moisture    0.76 


100.00% 
Compute  by  Dulong's  formula  the  calorific  value  of  the  coal 
per   pound   of   fuel. 

SAN  FRANCISCO   MEETING  AND  JAPAN   EX- 
CURSION OF  MINING  ENGINEERS. 

A  cordial  invitation  is  extended  to  all  members  of 
the  American  Institute  of  Electrical  Engineers  to  par- 
ticipate in  the  101st  meeting  of  the  American  Institute 
of  Mining  Engineers,  which  will  be  held  in  San  Fran- 
cisco beginning  Thursday,  October  10,  1911.  It  is 
proposed  to  secure  for  the  party  making  the  trip  West 
a  special  train  de  luxe,  which  will  leave  Chicago  on 
Saturday,  September  30,  1911,  at  8  p.m.  A  day  or  two 
each  will  be  spent  at  the  Grand  Canyon  of  the  Colorado 
in  Arizona,  Los  Angeles,  Santa  Barbara  and  Del 
Monte.  The  party  will  reach  San  Francisco  on  Tues- 
day morning,  October  10.  In  addition  to  the  usual 
sessions  for  the  reading  and  discussion  of  technical 
papers,  the  local  committee  in  San  Francisco  contem- 
plates a  number  of  excursions  in  and  about  the  city, 
including  the  oil  fields,  gold  dredges,  Mt.  Tamalpais, 
Lick  Observatory,  University  of  California  and  Stan- 
ford University. 

A  similar  invitation  is  extended  to  Institute  mem- 
bers to  participate  in  a  special  excursion  to  Japan. 
Accommodations  have  been  secured  on  the  steamships 


Manchuria  and  Siberia.  The  party  will  leave  San 
Francisco  on  October  17,  arriving  in  Yokohama  on 
November  3.  It  is  planned  to  spend  18  days  in  Japan, 
leaving  Yokohama  on  November  21,  arriving  in  San 
Francisco  on  December  7,  Chicago  on  December  11, 
1911.  The  excursion  in  Japan  will  include  trips  to  the 
Tokio,  Nikko  and  Chuzenji  district,  Kiota,  Nara, 
Osaka,  Kobe,  Ikuno,  silver  mine,  Imperial  Steel 
Works,  etc. 

The  complete  itinerary  giving  full  details  including 
rates  may  be  obtained  on  application  to  Dr.  Joseph 
Struthers,  secretary  American  Institute  of  Mining 
Engineers,  29  West  Thirty-ninth  street.  New  York 
City.  Members  desiring  to  participate  in  either  of 
these  trips  should  Communicate  with  Dr.  Struthers  at 
once. 


ILLUMINATING  ENGINEERING  SOCIETY. 

The  fifth  annual  convention  of  the  Illuminating 
Engineering  Society  will  be  held  in  Chicago,  Sept. 
25th  to  28th  inclusive.  A  most  helpful  and  attractive 
series  of  papers  is  in  course  of  preparation  for  this 
gathering  and  unusual  interest  is  being  shown  for  the 
coming  event.  The  program  is  as  follows: 
Presidential  Address,   "The  Relations  of  Physico-Physio- 

logical  Research   to  Illuminating  Engineering" 

Dr.  A.  E.  Kennelly 

Report  of  Committee  on  Nomenclature  and  Standards. . . . 

A.   J.    Humphries,   Chairman 

Repoi't  of  Committee  on  Progress.  .Dr.  Louis  Bell,  Chairman 
The    Manufacture   of   Glass   from   the   Viewpoint   of   the 

Illuminating   Engineer E.   H.   Bostock 

Symposium  on  Illuminating  Glassware. ..  .Bassett  Jones,  Jr., 

A.  J.  Marshall,  L.  W.  Young,  C.  M.  McCormick 

An   Analysis   of   the   Requirements    of   Modern   Reflector 

Design    P.   L.   Godinez 

Recent  Small  Gas  Lighting  Units F.  H.  Gilpin 

The   Production   of    Natural    Gas    from    the    Illuminating 

Engineer's  Standpoint  G.  S.  Barrows 

Recent  Developmc-ncs  in  the  Manufacture  of  Incandescent 

Lamps J.  E.  Randall 

Flames  Carrying  Electric  Current C.  P.  Lorenz 

The  New  Quartz  Tube  Mercury  Arc  Lamp.... Geo.  C.  Keech 
The    Law    of    Conservation    as    Applied    to    Illuminating 

Calculations    Dr.   A.    S.    McAllister 

The  Photometry  oi  Lighting  Units  of  High  Irtensity. . . . 

Geo.  H.  Stickney  and  S.  L.  E.  Rose 

Photometry  at  Low  Intensities Dr.  Louis  Bell 

Evaluation  of  Lamp  Life P.  S.  Millar  and  L.  J.  Lewinson 

Distribution  of  Luminosity  in  Nature Dr.  H.  E.  Ives 

Light     Distribution — Its     Influence     Upon     Illuminating 

Efficiency  and  Visual  Acuity  A.  J.  Sweet 

Resume  of  Legislative  Enactments  on  Illumination 

E.   L.   Elliott 

Selling  Illumination   F.  B.  Rae 

(Title  to  be  announced  later)   .J.  R.  Cravath 


A  TRANSPORTATION  RECORD  IN  CULEBRA 

CUT. 

On  August  14,  nine  35-car  small  dump  trains,  and 
twelve  27-car  large  dump  trains  were  handled  to 
Gatun ;  fifty-one  21-car  Lidgerwood  trains  were 
handled  to  Chagres  district  dumps,  making  a  total  of 
72  trains,  1,710  cars,  and  57,357  cubic  yards  handled 
out  of  the  north  end  of  the  Culebra  Cut  on  that  date, 
which  is  the  largest  number  of  trains  ever  handled  in 
one  day  out  of  that  end  of  the  cut. 
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ATTRACTIVE 
ADVERTISING. 

'I'hc  Southern  Cali- 
fornia Edison  Company 
has  been  putting  out 
some  attractive  adver- 
tising in  Los  Angeles  of 
late.  The  accompany- 
ing cut  illustrates  a 
.inique  campaign  now 
being  waged  by  the 
Company  in  its  efforts 
to  incraese  power  con- 
sumption even  in  as 
small  units  as  the  eight 
:andle-povver  lamp.  The 
sacred  shrine  of  the 
poet  has  evidently  been 
invaded  and  its  inmate 
made  to  pen  his  lines 
to  assist  in  this  remark- 
ably     energetic      campaign  as  set  forth  below 

THK     POHCH-LIGIIT. 

By  Lawrence  GrcatkiU 

The  light-house  marks  the  hidden  rock. 

Beneath  the  frothy  foam; 

The   porch-light  sheds  its  rays  around, 

And    guards   the   peaceful   home. 

Within   the   circle    of   its   light. 

No  sneak-thief  dares  invade. 

Because    his    well    illumined    form, 

A  target  bold  is  made. 

His   guilty  conscience  paints  a   fate,         , 

That's  gha'stly,  swift  and  grim — 

He  thinks  some  fellow  in  the  house. 

Will  draw  a  bead  on  him. 

And  so  he  passes  up  the  spoils. 

And   skulks  away  in  dread. 

Lest  some  one  in  that  lighted  house. 

Shall  pump   him   full   of  lead. 

Thus   prowlers  shun   the   lighted   house. 

And   never  dare   go   nigh. 

Where  on   the  porch  the   lantern   glows. 

An   ever  watciifiil  eye. 


A  WATCHMAN  FOR  SIXTY  CENTS  A  MONTH 


'  ittctrlclty  you  can  burn  an  eight 
candle-power  porch- light  ten  hours  a  night  for.a  month  for  sixty  cents  7 
Telephone  us  for  an  eight  candle-power  lamp  and  protect  your  home  against 
night  prowlers,  burglars  and  porch  climbers. 


In  encouraging  the  use  of  the  electric  sign  for 
advertising,  the  great  power  companies  of  the  West 
are  not  only  promoting  a  very  lucrative  field  of  power 
consumption,  thus  benefiting  from  it  in  a  selfish  way, 
but  at  the  same  time  the  beneficial  results  to  the  adver- 
tiser are  almost  incalculable.  It  is  interesting  to  note 
the  progress  in  the  art  of  electric  sign  advertising,  and 
from  time  to  time  in  the  pages  of  the  Journal  will 
appear  some  illustrations  of  the  artistic  taste  used  in 
up-to-date  advertising.  The  progress  in  the  art  from 
crude  signs  to  those  of  real  artistic  design  is  indeed 
very  striking,  and  it  behooves  the  power  plant  man- 
ager alert  for  new  business  to  study  the  efi^ccts  pro- 
duced upon  the  general  public  in  proportion  to  the 
time  and  thought  given  to  it. 

Formerly,  due  to  the  novelty  of  electric  lighting 
effects,  any  contrivance  that  gave  forth  light  could  be 
used  for  etfective  advertising.  The  general  pulilic 
have,  however,  been  educated  up  to  the  aesthetic  side 
of  ihings  electrical  during  recent  years.  Hence,  real 
merit  displayed  in  developing  this  side  of  night  signs 
is  proving  that  it  has  no  mean  excuse  for  existence, 
but,  on  thfe  other  hand,  progress  demands  its  use. 


SOUTHERN   CALIFORNIA  EDISON   COMPANY 
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WATER-POWER  DEVELOPMENT  IN  'AUS- 
TRIA-HUNGARY. 

BY  JOSEPH  I.   BRITTAIN. 

At  present  there  is  considerable  interest  being 
manifested  in  the  further  development  of  water  power 
in  Austria-Hungary. 

In  Hungary  and  Croatia  there  are  two  large  proj- 
ects under  consideration  concerning  the  final  devel- 
opment of  waterpower.  One  of  these  projects  was 
outlined  by  the  firm  of  Albert  Buss  &  Co.,  of  Basel, 
Switzerland,  and  is  now  under  consideration  by  the 
Hungarian  Ministry  of  Agriculture.  According  to 
this  project,  it  is  contemplated  to  utilize  the  water- 
power  of  the  Danube  on  the  Pressburg-Raab  section. 

The  plan  comprises  the  construction  of  a  canal 
which  will  equally  serve  the  interests  of  navigation 
and  irrigation.  In  the  cities  of  Pressburg,  Wiesel- 
burg,  and  Raab  are  to  be  built  three  reservoir  em- 
bankments, by  which  it  will  be  possible  to  produce 
an  electric  energy  exceeding  40,000  horsepower,  which 
will  be  partly  used  for  lighting  those  cities.  Aside 
from  this,  the  industrial  establishments  in  the  neigh- 
borhood can  be  supplied  with  electric  power.  The 
cost  of  these  plants  is  estimated  at  $8,120,000. 

iV  second  project,  for  the  accomplishment  of 
which  I'Vench  capitalists  are  interested,  concerns  the 
final  development  of  the  existing  waterpower  in  the 
town  of  Zengg  in  Croatia.  After  completing  the  build- 
ing of  all  locks  the  power  obtained  will  be  60,000  to 
S0,000  horsepower.  This  power  is  lo  be  furnished 
III  the  city  of  Mume  and  to  the  whole  C Viiati-ni  and 
Austrian  seacoast  in  that  neighborhood. 

It  is  further  proposed  by  the  management  of  the 
Hungarian  Government  Railways  that  ])Ower  be  fur- 
nished them  to  obtain  electric  current  for  operating 
the  railways  from  Fiume  to  Croatia  by  electricity. 
The  cost  of  building  and  completing  this  plant  is 
estimated  at  $14,210,000  to  $16,240,000.  This  proj- 
ect has  so  far  progressed  that  exhausive  negotiations 
are  already  being  made  with  those  parties  who  might 
likely  use  electric  power. 
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AMERICAN    RAILWAY    STATISTICS. 

Statistics  published  in  the  1911  edition  of  the  Mc- 
(iraw  Electric  Railway  Manual,  which  has  just  been 
published,  show  the  miles  of  track,  cars  operated  and 
cai)italization  of  electric  railways  of  the  country  in 
1910.  Statistics  are  also  included,  giving  the  principal 
returns  of  the  companies  which  make  public  the  de- 
tails of  their  financial  results  of  operation. 

According  to  the  total  returns  for  1,279  companies, 
the  aggregate  number  of  miles  of  track  operated  in 
1910  was  40.088.  These  companies  operated  89,601 
cars  and  had  $2,380,011,921  capital  stock  outstanding. 
and  $2,302,094,296  funded  debt  outstanding.  The  total 
capitalization  outstanding  was  $4,682,106,217.  In  pre- 
vious years,  comparison  of  the  returns  made  to  this 
work  of  reference  have  been  given  within  a  few  weeks 
after  publication  of  the  volume  in  the  Electric  Railway 
Journal,  in  connection  with  which  the  McGraw  Elec- 
tric Railway  Mantial  is  published.  The  returns  this 
year,  however,  are  published  in  the  Manual  together 
with  a  comparison  with  the  returns  compiled  in  pre- 
vious years.  The  comparison  shows  a  small  increase 
in  the  operating  companies,  the  number  of  which  was 
1,253  in  1909.  The  total  miles  of  track  reported  in 
1909  was  40,490,  and  the  decrease  that  is  shown  is  due 
to  the  differences  in  the  classification  of  the  figures 
for  the  two  years.  The  elimination  of  duplications  in 
the  reports  of  underlying  and  controlling  cor])orations, 
makes  an  apparent  decrease  in  the  miles  of  track  as 
well  as  in  the  total  number  of  cars  operated.  The 
aggregate  number  of  cars  operated  in  1909  was  91.953, 
according  to  the  returns  compiled  for  that  year.  A 
similar  reduction  is  shown  in  capital  stock  outstanding 
which  amounted  to  $2,427,935,397  in  1909.  The  appar- 
ent decrease  is  due  to  the  elimination,  so  far  as  could 
be  determined,  of  intercorporate  holdings  of  securities. 
The  amount  of  funded  debt  outstanding,  on  the  other 
hand,  showed  an  increase  in  1910  as  compared  with 
1909  of  $77,294,060.  The  net  change  in  total  capitali- 
zation outstanding  in  1910  as  compared  witli  1909. 
owing  to  the  increase  in  funded  debt,  is  a  gain  of 
$29,270,584:  The  returns  published  in  the  Electric 
Railway  Journal  in  previous  years  have  not  included 
a  compilation  of  authorized  capital  stock  and  funded 
debt,  but  the  totals  for  these  items  have  been  compiled 
for  this  year.  They  show  that  the  total  authorized 
amount  of  stock  of  electric  railway  companies  in  the 
United  States  in  1910  was  $3,135,443,005.  The  amount 
of  authorized  funded  debt  at  the  same  time  was  $4,- 
047,275,207,  making  a  total  authorized  capitalization 
of  $7,182,718,212.  'in  the  tables,  returns  are  divided 
by  the  states,  and  by  groups  of  states,  following  the 
practice  of  the  corresponding  compilation  in  previous 
years. 

The  actual  number  of  companies  for  which  the 
principal  results  of  operation  are  reported,  is  much 
smaller  than  that  for  which  the  other  returns  are  given. 
This  is  due  in  part  to  the  fact  that  the  total  number  of 
companies  which  report  capitalization,  track  and  cars 
embraces  many  underlying  companies  whose  earnings 
and  expenses  are  included  in  the  returns  of  a  larger 
operating  company.  The  discrepancy  is  also  due  to 
the  fact  that  some  of  the  companies  do  not  make  public 
details  of  the  result  of  their  operation.  The  gross 
revenue  for  620  companies  as  given,  amounted  in  1910 
to  $478,873,671.    The  gross  earnings,  as  stated,  include 


the  returns  of  some  companies  which  did  not  report 
their  operating  expenses  and  net  revenue.  The  oper- 
ating expenses  of  companies  that  furnished  figures  for 
this  item  aggregated  $272,076,243.  The  net  revenue  as 
reported  was  $195,234,698. 

A  comparison  may  be  made  between  the  returns 
of  this  compilation  and  those  indicated  in  the  earnings 
of  street  and  electric  railway  companies  of  1907.  The 
census  report  is  made  up  without  publicity  of  the  re- 
turns of  individual  companies,  so  that  it  contains 
figures  which  are  not  available  for  publication  under 
ordinary  circumstances  in  connection  with  the  names 
of  the  companies  concerned.  There  are  differences  in 
the  basis  of  compilation  of  the  two  reports  which,  how- 
ever, do  not  destroy  the  interest  of  a  rough  compari- 
son. Where  the  total  number  of  companies  reporting 
in  the  McGraw  Electric  Railway  Manual  showed  gross 
earnings  of  $478,873,671,  the  census  '■eport  as  of  1907 
showed  $429,744,254.  The  amount  of  authorized  capi- 
tal stock  increased,  according  to  the  returns,  25  per 
cent  in  the  period  of  three  years.  The  amount  of 
outstanding  capital  stock  increased  in  the  same  time 
13.5  per  cent.  The  increase  in  the  outstanding  funded 
debt  in  this  period  was  37.3  per  cent.  The  increase 
from  1907  to  1910  in  the  miles  of  track  of  electric  rail- 
ways operated  was  17.7  per  cent. 


JOINT  USE  OF  ELECTRIC  LINE  TO  BE  TRIED 
IN  NORTH. 

Following  the  introduction  recently  in  the  Citv 
Cotnicil  of  an  ordinance  providing  for  the  condemna- 
tion and  purchase  of  the  Seattle,  Renton  and  Southern 
Electric  Railroad  by  the  city  of  Seattle,  President 
Crawford  of  the  road  has  submitted  a  proposition  to 
the  city  for  the  joint  use  of  the  line  by  the  city,  owner- 
ship to  remain  in  the  company.  The  citv  has  voted  to 
issue  bonds  for  the  construction  of  a  municipal  street 
railway  from  Renton  to  Salmon  Bay,  and  it  is  pro- 
posed to  make  the  Renton  and  Southern  a  part  of  the 
city's  line. 

\  complete  recital  of  the  history  of  this  struggle 
between  the  city  of  Seattle  and  the  Seattle,  Renton  and 
."-Southern  Electric  Railroad  appeared  in  the  issue  of  the 
Journal  of  August  12.  The  outcome  i"  of  peculiar 
interest  to  those  engaged  in  electric  transportation  on 
mission  to    determine    the   value    of    cement     mortar, 


CEMENT  AS  AN  IRON  PRESERVATIVE. 

Tests  are  to  be  made  by  the  Panama  Canal  Com- 

the  Coast,  as  it  marks  the  first  of  its  kind  in  the  West, 
applied  to  iron  plates  by  the  "cement  gun,"  as  a  pre- 
servative of  iron.  Twelve  plates,  63-8  by  14  inches, 
have  been  coated  with  a  1  to  3  mortar  of  cement  and 
sand,  after  they  were  cleaned  to  grey  metal  by  the  sand 
blast  process.  Six  of  these  have  been  covered  with  a 
■•4-inch  coating,  and  the  remaining  six  with  a  one-inch 
coat  on  6ne  side,  and  a  Ij^-inch  coat  on  the  other. 
Three  plates  of  each  kind  have  been  sent  to  Balboa, 
and  three  to  Cristobal,  where  they  will  be  kept  im- 
mersed in  salt  water  to  test  the  mortar  method  of 
preventing  corrosion.  Two  plates  of  each  kind  will  be 
taken  from  the  salt  water  bath  at  the  end  of  three 
months,  arid  one-half  of  the  coating  will  be  removed 
to  determine  the  condition  of  the  metal.  The  duration 
of  the  test  for  the  balance  of  the  plates  will  be  deter- 
mined later. 
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Philosophers  tell  us  that  man  is  a  social  being  and 
cannot  live  by  himself  alone,  but  of  necessity  must 
depend  largely  upon  his  fellows  for 
Pacific  Coast  his     material      existence.        Great 

Conventions  physical  barriers  have  had  the  ut- 

most influence  in  the  past  in  devel- 
oping a  tribe  or  nation.  The  Anglo-Saxon's  stalwart 
qualities  and  independence  of  thought  are  doubtless 
due  to  the  separation  of  the  British  Isles  from  the 
mainland  by  the  English  Channel.  Thus  was  forced 
upon  him  self-dependence  and  a  stronger  community 
interest  in  all  of  his  undertakings. 

In  our  own  country  the  great  range  of  the  Rocky 
Mountains  forever  stands  as  a  barrier  to  separate  the 
West  from  our  older  brothers  in  the  East.  The  im- 
mensity of  our  great  Western  Empire  has  imbued 
those  whose  homes  are  in  the  West  with  ideas  of 
comradeship  and  grasp  of  big  undertakings  in  keep- 
ing with  its  traditions.  Western  frankness,  open- 
heartedness,  hospitality,  and  optimistic,  boosting 
spirit  are  felt  and  recognized  the  world  over. 

Those  associated  in  a  common  industry  in  the 
West,  separated  as  they  are  by  thousands  of  miles 
from  sister  industries  of  the  East,  feel  a  peculiar 
inter-dependence  of  the  one  upon  the  other.  Here 
are  found  problems  to  contend  with  hitherto  unknown 
to  human  experience.  A  convention  or  getting  to- 
gether, then,  of  all  those  engaged  in  solving  the  pe- 
culiar problems,  met  with  in  the  West,  in  any  one 
industry,  is  of  the  greatest  importance. 

The  Pacific  Coast  Gas  Association,  which  con- 
venes in  annual  convention  in  Oakland  on  Sept.  19, 
20,  21,  is  now  almost  ready  to  graduate  from  its  teens, 
this  being  its  nineteenth  annua!  gathering.  The  long 
list  of  helpful  meetings  held  in  the  past  assures  its 
permanent  success.  The  gas  industry  on  the  Coast 
is  peculiarly  distinct  and  unique.  The  annual  gath- 
erings with  their  list  of  helpful  papers  are  largely 
responsible  for  the  high  state  of  efficiency  maintained 
in  this  industry  in  the  West.  Aside  from  these  help- 
ful discussions,  the  very  getting  together  does  more 
to  foster  the  true  Western  spirit  than  any  other  factor 

The  other  two  Pacific  Coast  gatherings  of  the 
w-eek — the  Northwest  Light  and  Power  Association, 
at  Spokane,  and  the  Pacific  Coast  Electrical  Jobbers, 
at  Portland — are  likewise  deeply  imbedded  in  the 
hearts  of  western  technical  men  and  with  intense  in- 
terest these  proceedings  will  be  -watched  by  their 
brothers    who   are   unable   to   attend. 

The  West  is  just  entering  upon  a  period  of  un- 
precedented commercial  activity.  Some  are  prone  to 
believe  that  in  the  hurley-burley  of  the  commercial 
struggle  ahead,  much  of  the  old  comradeship  and 
whole-souled  fellowship  peculiar  to  our  Western  life 
may  be  forgotten.  The  social  side  of  these  Western 
conventions  which  has  been  so  prominent  in  the  past, 
lends  an  important  and  deeply  felt  aid  in  keeping  alive 
this  spirit  of  fellowship.  Let  everyone  interested  see 
to  it  that  it  shall  never  die. 
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Elsewhere  in   these  columns  will   be   found  a  de 
tailed    description   and    accurate   test   of    the   Thoma> 
electric    gas    meter.       The    subject 
Electric  is  an  interesting  one,  first  becausi- 

Gas  Meters  of  the  application  of  electrical  en- 

ergy in  the  measuring  of  gas  and 
again  it  is  interesting  in  that  by  supplying  a  small 
quantity  of  heat  to  a  gas  and  measuring  the  tem- 
perature difference  before  and  after  the  application, 
or,  what  is  practically  the  same  principle  by  main- 
taining a  constant  difference  of  temperature  and  meas- 
uring the  varying  supply  of  heat  necessary,  an  accu- 
rate meter  can  be  devised. 

From  elementary  Thermodynamics  we  learn  that 
the  weight  of  a  given  gas  multiplied  by  its  specific 
heat  and  again  multiplied  by  its  rise  in  temperature 
will  give  the  amount  of  heat  supplied.  Now  it  is  evi- 
dent that  if  we  can  supply  a  constant  amount  of  heat 
to  a  gas  and  that  if  we  can  measure  the  difference  in 
temperature  before  and  after  the  application,  the  quan- 
tity of  gas  is  at  once  inversely  proportional  to  this 
difference  in  temperature.  This  was  the  first  prin- 
ciple employed  by  Professor  Thomas  in  his  experi- 
ments. The  inverse  proportion  is  not  readil)^  open  to 
continuous  readings,  however,  so  that  he  next  by 
means  of  supplying  an  electric  current  in  varying 
amounts  was  able  to  maintain  a  constant  difference 
of  temperature.  Consequently  the  amount  of  cur- 
rent supplied  under  these  conditions  is  definitely  pro- 
])ortionaI  to  the  quantit}^  of  gas  passing  between  the 
two  points  where  the  difference  of  temperature  is 
maintained  constant.  Since  this  is  true,  the  read- 
ing of  an  ordinary  wattmeter  will,  when  once  cali- 
brated, read  thereafter  accurate  measurements  of  gas 
quantities.  From  the  series  of  tests  put  through  upon 
the  meter  as  detailed  in  the  article  referred  to,  the  com- 
parison of  this  meter  with  standard  quantitative 
measuring  devices  is  verv  flattering  to  its  designers. 


As  the  awe-inspired  sight-seer,  for  the  first  time 

climbing  the  rock\-lining  of  the  great  Pacific,  observes 

~        1     f  .1  the   in-coming  tide,   thoughts   pre- 

Trend  of  the  ,  .,  ,^         i  •  ,.  5 

_,        .     ,  sent  themselves  which  come  at  no 

other    period    in    life  s    experience. 
Industry  ^  whirl-pool  here  casting  into  ob- 

livion small  pieces  of  float,  struggling  to  keep  above 
water,  an  eddy  there  taking  out  to  sea  what  has  re- 
cently been  carried  into  shore,  the  continual  swell- 
ing and  heightening  of  the  waters  and  their  dashing 
against  the  rocks,  and,  above  all,  the  loud-roaring 
din  and  turmoil  of  the  whole,  bring  before  his  im- 
agination more  forcefully  than  can  ever  be  picturod 
in  words  the  struggle  and  onward  progress  of  a  great 
industry. 

Elsewhere  in  these  columns  will  be  found  a  sum- 
mary of  statistics  just  compiled  by  the  Census  Bureau 
on  Electrical  Machinery  and  Apparatus.  A  careful 
reading  of  these  statistics  will  unfold  many  interest- 
ing facts  to  the  discerning  eye  of  the  student,  and  in 
these  figures  will  be  seen  largely  pictured,  the  results 
of  the  struggle  and  onward  progress  of  the  great 
electrical  industry  during  the  past  decade.  In  them 
we  can  see  how  certain  classes  of  design  ha\e 
struggled  for  an  existence,  but  in  the  whirl-pool  of 


ci  inipctition  with  improved  and  uiurf  efficient  appa- 
ratus have  been  forever  cast  into  oblivion ;  other 
forms  are  being  carried  in  llie  eddy  out  In  sea,  while 
still  others,  strengthened  by  experience  gained  and 
by  the  constructive  imagination  of  their  inventors, 
are  coming  into  favor  with  the  incoming  tide,  sweep- 
ing everything  before  them. 

One  of  the  most  striking  features  is  the  steady 
increase  in  capacity  of  generating  units  and  the 
steady  decrease  in  capacity  of  operating  units.  Thus, 
it  is  shown  that  while  much  larger  and  more  power- 
ful generating  units  were  manufactured  in  1909  than 
for  the  prior  years,  although  the  average  value  of  ma- 
chines manufactured  was  greater,  the  machines  rep- 
resented a  lower  cost  for  corresponding  capacity.  The 
steady  trend  toward  increase  in  generating  units  is 
shown  by  the  fact  that  the  average  capacity  was  55 
kw.  in  1899,  66  kw.  in  1904,  and  increased  to  84  kw. 
in  1909.  On  the  other  hand,  indicative  of  the  enor- 
mous swelling  in  power  consumption  we  find  that 
motor  units  employed  increased  586  per  cent,  repre- 
senting an  increase  in  value  of  142  per  cent.  The  trend 
of  the  size  of  units  employed  in  the  motor  shows 
itself  in  contrast  to  that  of  the  generator,  in  that 
the  individual  units  are  growing  proportionately 
smaller,  being  14.5  h.p.  in  1899,  8.5  h.p.  in  1904,  and 
6.7  h.p.  in  1909.  Unquestionably  the  great  central- 
ization of  hydroelectric  units  in  the  far-off  mountains 
and  the  auxiliary  steam  plants  in  the  big  distribution 
centers  have  had  their  effect  by  increasing  the  aver- 
age capacity  of  generators,  and  with  this  have  also 
come  the  varied  uses  of  electrical  motors  in  the  in- 
dustries. The  past  ten  years  have  substantially  proved 
the  efficiency  of  individual  motors  in  factory  opera- 
tion, thus  reducing  the  capacity  per  motor,  though 
enormously  increasing  the  total  number  in  use. 

In  the  hitherto  unheard  of  increase  of  223  per 
cent  in  ten  years  for  transformers,  and  for  dynamotors, 
motor  generators,  rotary  conveters  and  the  like,  an 
increase  of  720  per  cent,  the  use  of  long  distance  trans- 
mission of  electrical  energj'  with  the  consequent  pop- 
ularity of  alternating  current  indelibly  shows  itself. 

A  glance  at  the  summary  headed  Arc  and  Incan- 
descent Lamps  is  interesting  and  instru'^tive.  In  a 
word  the  arc  lamp  industry  shows  itself  practically 
at  a  standstill,  while  its  younger  but  more  energetic 
brother,  the  incandescent  lamp,  shows  a  total  increase 
for  ten  years  of  nearly  350  per  cent,  having  increased 
from  a  total  of  $3,515,000  in  1899  to  the  enormous  total 
.)f  $15,715,000  in  1909. 

The  electrical  industry,  as  a  whole,  shows  an  in- 
crease of  from  $105,832,000  in  1899  to  $159,551,000 
in  1904,  and  $243,967,000  in  1909,  or  the  rate  of  in- 
crease from  1899  to  1904  was  51  per  cent,  while  from 
1904  to  1909  it  was  130  per  cent. 

Shades  of  Benjamin  Franklin  ! ! 

If  such  accelerated  increases  continue  during  the 
next  few  decades,  the  child  of  our  creation  will  be- 
come so  enormous  in  his  proportions,  we  may  defy  any 
one  to  foretell  the  far-reaching  hold  the  great  elec- 
trical industry  will  have  upon  the  future  of  mankind, 
and  the  inexpressible  service  it  will  render  in  the 
elevation  of  the  human  race  by  bearing  its  now  crush- 
ing: burdens. 
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PERSONALS. 

S.  K.  ("olby,  ol  Piersoii.  Reeding  Ai  (^i.,  left  hisL  Tues- 
day on  a  business  trip  to  New  Yorlj. 

P.  W.  Gay,  a  m  chanical  engineer,  witli  J.  G.  White  & 
Co.,  left  for  New  York  during  the  past  week. 

11.  K.  Noack,  manager  of  Pleraon,  KoediLg  &  Co.,  has  re- 
turned   to  his  San  Francisco  office  from  Southern  California. 

Clarence  Follis,  formerly  of  the  Brooks-FoUis  Company, 
and  now  a  New  York  broker,  is  visiting  relatives  at  San'  Fian- 
cisco. 

M.  E.  Launbranch,  of  the  United  States  Electric  Com- 
pany, of  Chicago  and  New  York  ,is  a  recent  San  Francisco 
visitor. 

W.  B.  Mather-on,  of  Phoenix,  Ariz.,  has  succeeded  EYank 
T.  Alkire  as  secretary  of  the  Overland  Telephone  &  Telegi-aph 
Company. 

E.  8.  Harris,  who  is  connected  with  the  Westinghouse 
Lamp  Company,  has  arrived  at  San  Francisco  from  East 
Pittsburg. 

A.  E.  Wishon,  manager  of  the  Bakersfleld  district  of  the 
San  Joaquin  Light  &  Power  Corporation,  visited  San  Fran- 
cisco during  the  past  week. 

Frank  A.  Cressey,  Jr.,  who  is  connected  witn  the  man- 
agement of  the  Modesto  Gas  &  Electric  Company,  has  arrived 
at  San  Fi-ancisco  from   Modesto. 

H.  A.  Lardner,  manager  of  J.  G.  White  &  Co.'s  Pacific 
Coast  branch,  left  last  Monday  for  the  New  York  office,  and 
will  spend  three  weeks  in  the  East. 

H.  B.  Rutledge  has  purchased  the  controlling  interest  in 
the  Glencoe  Electric  Light  Company,  and  consequently  has 
permanently  located  at  Glencoe,  Minn. 

C.  E.  Groesbeck,  one  of  the  vice-presidents  of  H.  M. 
Byllesby  &  Co.,  of  Chicago,  returned  during  the  past  week  to 
his  headquarters  at  Portland,  after  visiting  San  Francisco. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  Allis- 
Chalmers  Company,  has  just  returned  to  his  headquarters  at 
San  Francisco,  after  visiting  the  company's  Los  Angeles  office. 

S.  L.  Nicholson,  sales  manager  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  has  been  paying  a  visit  to 
W.  W.  Briggs,  assistant  sales  manager  of  that  corporation  at 
San  Francisco. 

Robert  Mather,  chairman  of  the  board  of  directors  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  spent  a 
few  days  of  last  week  at  San  Francisco,  after  looking  over 
his  mining  properties  in  Trinity  County. 

H.  H.  Noble,  president  of  the  Northern  California  Power 
Company,  returned  to  San  Francisco  last  Tuesday  after  visit- 
ing the  new  Coleman  power  station,  which  is  to  be  placed 
in  commission  about  the  last  of  September. 

W.  D.  Ward,  of  the  Pelton  Water  Wheel  Company,  has 
Just  returned  from  a  tour  of  Utah  and  Co'orado,  after  securing 
for  his  company  a  contract  for  a  1000  h.n.  water  wheel  for 
use  in  the  new  municipal  electric  light  and  power  plant  at 
Longmont,  Colo. 

A.  H.  Halloran,  managing  editor  of  the  Journal  of  Elec- 
tricity, Power  &  Gas,  has  left  on  a  tour  of  the  Northwest,  in 
the  course  of  which  he  will  attend  the  Northwest  Light  & 
Power  Association  convention  at  Spokane,  and  the  Pacific 
Electrical  Jobbers'  convention  at  Portland. 

R.  A.  Thompson,  formerly  chief  engineer  of  the  Wichita 
Falls  &  Northwestern  Railroad  in  Texas,  has  been  appointed 
chief  engineer  of  the  California  Public  Service  Commission. 
Mr.  Thompson  comes  thoroughly  equipped  to  handle  his  new 
duties,  having  served  on  similar  commissions  in  two  other 
states. 


ELECTRICAL  CONTRACTORS'   NOTES. 

Carl  lleilbron,  first  vice-president,  was  in  Los  Angeles 
last  week. 

Louis  Levy,  the  manager  of  the  Day  Electric  (^ompany, 
spent  the  past  week  at  Healdsburg  with  his  family. 

C.  V.  Schneider,  of  the  Electric  Supply  Company,  of  Sac- 
ramento, has  just  returned  from  a  two  weeks'  nunting  trip 
in  the  northern  part  of  the  state. 

D.  T.  Gallivan,  superintendent  for  the  Newberry-Benheim 
Electric  Company,  and  Al.  Drendall  have  just  returned  from 
a  hunting  trip  in  Mendocino  County. 

John  Rendler,  president  of  the  California  State  Associa- 
tion of  Electrical  Contractors,  made  a  visit  to  San  Diego. 
President  Rendler  reports  work  steady  and  everyone  doing 
nicely. 

Secretary  VV.  S.  Haubridge  writes  as  follows:  "A  great 
deal  might  be  said  on  both  sides  in  reference  to  the  co- 
operation of  lighting  companies  and  contractors,  but  the  fol- 
lowing clipping  from  Emersons  Monthly  says  so  much  in  so 
few  words  that  it  should  be  readily  digested: 

•■  'The  writer  happened  into  one  of  our  warm  cities  about 
July  4  this  year.  There  were  three  contractors  in  town  in 
addition  to  the  lighting  company.  The  lighting  company 
was  selling  fans  at  cost.  One  contracting  firm  was  heavily 
stocked  with  fans  that  ne  could  not  sell.  The  other  two  were 
busy  knocking  fans.  Can  you  imagine  any  one  knocking  a 
Ian  with  the  heat  above  100  degrees  in  the  shade?' 

It  is  futile  to  hope  to  increase  the  sales  of  fans  materially 
by  improper  merchandising  methods,  such  as  selling  at  cost, 
and  central  stations  following  that  policy  are  certain  to  regret 
it  at  some  later  time. 

.Meanwhile,  if  some  lighting  companies  insist  on  following 
the  plan  of  selling  fans  without  a  proper  retail  profit,  the 
dealers  affected  can  only  devote  their  attention  to  some  more 
profitable  business,  and  wait  for  the  "light  of  reason"  to 
break  in  on  the  lighting  company.  Such  central  stations  must 
sooner  or  later  come  to  a  realization  that  the  active  co-opera- 
tion of  all  the  electrical  interests  in  the  community  is  of  con- 
siderably more  value  and  will  actually  result  in  selling  more 
f:uis  than  any  policy  which  eliminates  such  co-operation." 


TRADE    NOTE. 

The  United  States  Reclamation  Service  has  recently  or- 
dered from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, for  installation  on  the  Boise  project,  Idaho,  three  625- 
liva.,  22,000-volt,  three-phase,  air-blast  type  transformers.  The 
government  has  installed  on  this  project  a  hydro-electric 
power  plant  for  furnishing  energy  to  moter-driven  pumps 
used  for  irrigating  purpcses.  As  the  irrigation  season  occu- 
pies only  the  summer  months,  the  plant  will  be  kept  in  part 
operaticn  during  the  winter  for  the  purpose  of  supplying  light 
to  the  farmers  and  the  small  towns  on  the  project. 


NEW  CATALOGS. 
The  General  Electric  Company  has  just  issued  a  new 
series  of  Bulletins.  No.4878  is  devoted  to  Cloth  Pinions. 
This  remarkable  and  somewhat  radical  form  of  machine  ele- 
ment is  offered  lor  a  wide  variety  of  application  in  mechan- 
ical transmission  of  power  where,  because  of  noise  or  for 
other  reasons,  the  meshing  of  metallic  pinions,  with  metallic 
gears  is  impracticable  or  undesirable.  Bulletin  No.  4869,  is 
an  attractive  publication  devoted  to  motor  drive  for  the 
printing  and  allied  trades.  The  advantages  to  be  derived 
from  motor  drive  in  this  industry  are  the  improved  plant 
location  made  possible  by  the  use  of  central  station  power, 
reliability,  speed  variation  and  control,  economy  of  space, 
increased  production,  economy  of  power,  and,  what  is  ex- 
ceedingly important  in  the  printing  trade,  cleanliness. 
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KELMAN    OIL    SWITCHES    AND    CIRCUIT    BREAKERS. 

Apace  with  the  rapid  advance  in  high  tension  transmission, 
has  been  the  desire  on  the  part  of  the  manufacturer,  tending 
toward  the  perfection  of  the  protective  apparatus.  Especially 
is  this  so  with  high  tension  oil  switches  and  circuit  breakers, 
as  probably  no  other  single  piece  of  apparatus  is  called  upon 
to  act  so  quickly,  effectively  and  under  such  severe  condi- 
tions at  times. 

The  accompanying  cut  will  illustrate  a  new  feature  of 
the  Kelman  circuit  breaker.  The  operation  of  this  breaker 
has  been  described  before  in  these  columns,  and  is  based  on 
the  well  known  pantograph  mechanism,  but  employing  an  im- 
proved method  of  guiding  the  contacts,  and  giving  them  the  de- 
sired iiiovenipnt.     Tliis  ooni--ists  of  placing-  a  telescoping  guide 


I  niproved 


Inian    Uil     Swilrli. 


by  reason  of  the  greatei-  static  head  of  the  oil,  as   the  efti- 
eiency  of  the  oil  varies  with  the  depth  of  the  break. 

The  horizontal  break  which  has  always  been  a  feature  of 
llii.s  breaker  is  also  a  powerful  factor  in  aiding  the  rupturing 
111  tlie  arc,  as  the  weight  of  the  oil  begins  to  be  effective  im- 
mediately upon  the  first  movement  of  the  contacts.  The  plac- 
ing of  these  contacts  has  made  it  possible  to  use  about  one-half 
the  quantity  of  oil  per  pole,  as  would  be  necessary  if  the 
break  occurred  higher  in  the  oil.  These  breakers  are  manu- 
factured lor  any  voltage  up  to  110,000  both  in  hand,  air  and 
oil. 


THE   WESTERN    ELECTRIC   COMPANY'S    NEW    HOSPITAL 
AT    HAWTHORNE. 

Approximately  i:j,Oiio  employes  of  the  Western  Electric 
Company  are  situated  at  Hawthorne,  just  outside  of  Chi- 
cago. The  company's  property  at  this  point  occupies  more 
than  150  acres,  and  here  are  gradually  being  concentrated 
all    I  f   its    manufacturing   activities. 

With  the  realization  that  it  is  necessary  to  look  after 
the  welfare  of   so   many   workers,   the   company   has   recently 


(a)  within  the  pantograph,  the  outer  member  being  attached 
to  the  central  insulator  (b),  and  the  inner  member  to  the  yoke 
(c).  The  coiled  spring  (d)  is  placed  on  the  guide  which  is 
compressed  when  the  switch  is  closed  and  is  of  sufficient 
strength  to  open  it  and  hold  it  in  the  open  position.  By  this 
method  the  contacts  are  always  maintained  in  correct,  but 
not  in  rigid  alignment,  a  slight  amount  of  flexibility  being 
allowed,  which  prevents  any  undue  strain  on  the  porcelain 
insulator.  The  compression  spring  on  each  guide  permits  the 
use  of  a  contact  mechanism,  which  is  light  in  weight,  and 
has  very  little  inertia,  such  as  there  is,  being  absorbed  by 
the  springs,  thus  preventing  a  shock  to  the  mechanism,  even 
it  closed  violently.  This  is  an  important  point,  especially  in 
the  case  of  solenoid  operated  switches,  where  the  voltage  of 
the  control  circuit  varies  widely.  Another  feature  of  this 
breaker  as  will  be  seen  by  the  cut,  is  the  depth  of  the  ter- 
minals in  the  oil,  insuring  a  larger  body  of  oil  over  the  con- 
tacts and  consequently  greater  static  pressure  to  dissipate  the 
arc.  One  of  the  most  frequent  sources  of  trouble  in  oil  switch 
operation  has  been  the  tendency  of  the  explosive  effect  to  blow 
the  oil  out  of  the  tank,  when  the  breaker  opens.  This  type 
of  circuit  breaker  eliminates  entirely,  troubles  of  this   kind. 


Ol)erating  liooni.   Western   Electric  Cu.'s  lluinilal. 

built  and  equipped  an  emergency  hospital  on  the  grounds. 
Its  object  is  not  only  to  relieve  distress  in  time  of  accident, 
but  also  to  give  aid  to  any  who  are  taken  sick  While  on  duty. 

Every  detail  is  complete  to  furnish  surgical  aid  in  cases 
requiring  it.  this  aid  ranging  from  the  major  surgical  class 
to  tine  and  delicate  operations  on  the  eyes.  The  hospital 
does  not  take  care  of  chronic  cases,  but  merely  gives  aid 
in   acute   cases. 

This  is  not  a  general  hospital,  but  has  been  organized 
for  emergency  work  only.  Its  construction  and  the  ar- 
rangement of  its  rooms  have  been  to  carry  out  the  thought 
of  emergency  work  and  to  care  for  accidents  that  arise.  Its 
services  is  furnished  free  of  expense  to  employes. 


TRADE  NOTE. 
The  Olympic  Power  Company  of  Fort  Angeles,  Wash., 
has  recently  placed  with  the  Westinghouse  Electric  &  Mfg. 
Company  an  order  including  two  3000  kva.  waterwheel  genera- 
tors, seven  1000  kva.  water-cooled  transformers  of  38200  volts, 
on  the  high  tension,  with  the  usual  exciters  and  an  expensive 
switchboard. 
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NEWS  NOTES 


FINANCIAL. 
PUYALLUP,  WASH. — Seveuty-Jlve  thousand  dollars  worth 
o£   water   bouds   will    be  placed   ou   the   market   by    the   city 
within  a  tew  months,  and  the  entire  system  ol  water  supply 
will  be  reorganized. 

ORANGE,  CAU — At  a  meeting  ot  the  City  Trustees  a  call 
was  issued  tor  an  election  to  be  held  October  'l  to  vote  on 
the  question  of  issuing  JiU.UUO  bouds  lor  the  water  depart- 
ment, and  $o(JUO  tor  Are  department. 

SAN  FRANCISCO,  CAL.— Suit  has  been  filed  in  the 
United  States  Disti-ict  Court  by  the  Los  Angeles  Trust  &. 
Savings  Bauli,  trustee  in  bankruptcy  of  the  estate  o£  the  San 
Uernardiuo  Valley  Gas  Company,  asking  that  the  Merchants 
National  Bank,  of  this  city,  be  required  to  deliver  to  the  trus- 
tees forty  first-mortgage  retunding  bonds  of  the  bankrupt 
company  of  a  par  value  of  $1000  each,  given  as  security  for 
a  note  lor  $15,000,  which  was  renewed  from  time  to  time  be- 
fore and  alter  the  bankruptcy  proceedings.  By  means  of  the 
transactions  with  the  notes  and  the  bonds  it  is  claimed  that 
the  Merchants  National  Bank  was  enabled  to  get  a  greater 
percentage  of  the  gas  company's  bonds  than  other  creditors. 
It  further  is  stated  that  out  of  an  authorized  bond  issue  of 
$1,500,000,  to  the  amount  of  $184,000  were  sold  and  $648,000 
held  as  collateral  for  loans,  $400,000  of  which  were  so  placed 
that  they  might  be  sold  by  the  lenders.  An  order  was  issued 
by  Judge  de  Haven  directing  the  Merchants  National  Bank 
to  show  cause  September  11  why  it  should  not  be  permanently 
restrained  from  disposing  of  the  bonds. 


ILLUMINATION. 
IvALISPELL,  MONT. — Property  owners  of  this  place  are 
petitioning  the  creation  of  a  lighting  district  for  the  installa- 
tion of  an  up-to-date  lighting  system. 

EUGENE,  ORE.— J.  H.  Causey  &  Co.,  of  Denver,  has  been 
awarded  the  contract  for  a  $57,000  light,  power  and  water 
bond  issue.     The  firm  offered  a  premium  of  $230. 

LOON  LAKE,  WASH.— Gerhke  &  Sons,  proprietors  of  the 
local  planing  mill,  have  received  offers  from  outside  capital 
to  finance  an  electric  light  plant,  to  be  operated  in  connection 
with  the  mill. 

PEARL  HARBOR,  H.  T.— The  contract  lor  furnishing 
boil3rs  for  an  auxiliary  power  plant  equipment  at  the  naval 
station  at  this  place  has  been  awarded  to  C.  C.  Moore  &  Co., 
of  99  First  street,  San  Francisco,  at  $158,000. 

NAMPA,  IDAHO. — J.  A.  Jones  has  been  granted  permis- 
sion to  construct  and  maintain  a  gas  plant  in  Nampa  and 
to  use  the  streets  and  alleys  for  laying  pipe  lines  on  con- 
dition of  repairing  the  same,  for  a  period  of  25  years. 

CENTRALIA,  WASH.— The  Tenino  Light  &  Power  Com- 
pany, recently  taken  over  by  the  Washington-Oregon  Corpora- 
tion, has  applied  for  a  franchise  to  construct  a  pole  line 
through  this  city,  and  extending  from  the  City  of  Tenino  to 
Chehalis. 

GREAT  PALLS,  MONT.— The  Great  Palls  Gas  Company 
states  that  work  has  practically  started  on  an  addition  to  its 
plant.  The  new  addition,  which  will  cost  $40,000,  will  double 
the  capacity  of  the  plant,  and  A.  E.  Potter,  general  manager 
of  the  company,  is  here  to  supervise  construction  work. 

BAKERSFIELD,  CAL.— Rio  Bravo  will  soon  have  natural 
gas  pipes  in  to  operate  the  many  pumping  plants  recently 
installed  there.  The  gas  company  plans  a  system  to  cost 
approximately   $25,000.     Among   those   who   were   present   at 


the    meeting    were    Messrs.    Hegg,    Knight,    McClellan,    Van 
Diiiiii  and   Updike. 

VAhLEJO,  C.\L. -The  Pacific  Gas  &.  Electric  Company 
applied  for  permission  Irom  the  City  Council  to  tear  up 
Santa  Clara  sti"eet,  between  Virginia  and  Capitol  streets. 
The  company  wants  to  put  down  a  six-inch  main  for  gas. 

PALMS,  CAL. — A  committee,  with  S.  A.  Sterns  as  chair- 
man, composed  of  one  resident  of  each  street  in  Palms,  has 
agreed  to  install  seventy-five  electric  lights  in  the  streets  of 
this  vicinity  beginning  October  15.  The  plan  is  approved  by 
the  contributors  in  the  assessment  district. 

PRINCE  ALBERT,  SASK.— The  ratepayers  of  this  place 
have  endorsed  by-laws  to  raise  the  sum  of  $775,000  for  the 
development  of  3500  h.  p.  at  Lacolle  Falls,  on  the  Saskatche- 
wan River.  Cecil  F.  Smith,  the  engineer,  will  have  charge, 
of  construction  work  on  the  project  when  started. 


INC.OHPORATIONS. 
SAN  FRANCISCO,  CAL.— The  West  Sacramepto  Electric 
Company  has  been  incorporated  for  $100,000  by  B.  P.  Lilieu- 
Ihal,  H.  \V.  Furlong,  W.  Herlitz,  T.  T.  C.  Gregory  and  C.  J. 
Goodell 

ESCALON,  CAL.— The  Escalon  Water  &  Light  Company 
has  been  incorporated  for  $10,000  by  J.  VV.  Smith,  S.  T.  Irwin, 
H.  T.  Brennan,  J.  N.  Leighton,  H.  J.  Alley  and  H.  L.  Mc- 
pherson. 

FULLERTON,  CAL.— The  El  Modent  Mutual  Water  Com- 
pany has  been  incorporated,  with  capital  stock  of  $43,000. 
The  directors  are:  F.  E.  Crawford,  E.  V.  Crawford  and  G.  B. 
Lancaster. 

SAN  FRANCISCO,  CAL.— The  Placer  Electric  Power 
Company  has  been  incorporated  for  $2,000,000,  by  R.  11.  Bor- 
land, V.  W.  Nightingill,  R.  T.  Harding,  N.  C.  Butler  and  I. 
Lindemann. 

SAN  DIEGO,  CAL.— The  San  Diego,  El  Cajon  &  Escon- 
dido  Railway  Company  has  been  incorporated,  with  capital 
stock  of  $2,250,000,  of  which  $GO,000  has  been  subscribed.  The 
incorporators  and  directors  are:  William  Stell  and  C.  O. 
Nichols,  of  El  Cajon;  W.  L.  Ramey  and  Frank  C.  O'Kelly,  of 
Escondido,  and  G.  W.  Purcell,  H.  G.  Crowe  and  C.  C.  Riordon, 
of  San  Diego. 


TRANSMISSION. 
TENINO,    WASH.— The    Tenino   Light,    Power   &    Water 
Company    has    filed    acceptances    and    bond    for    franchises 
granted  recently  by  the  Municipal  Council  of  this  city. 

LOS  ANGELES,  CAL.— The  F.  O.  Engstrom  Company 
has  been  awarded  the  contract,  at  about  $10,000,  for  the  erec- 
tion of  a  re-inforced  concrete  substation  at  Colton  for  the 
Southern   California   Edison   Company. 

VALE,  ORE.— L  .L  .Nunn  and  others,  of  Salt  Lake  City, 
connected  with  the  Telluride  Power  Company,  were  in  this 
city  recently,  looking  over  local  conditions  preparatory  to 
making  arrangements  for  the  erection  of  a  power  plant. 

SPOKANE,  WASH. — The  engineering  work  is  now  in 
progress  on  the  plan  of  the  electrical  power  development 
of  the  Kootenai  River  at  Kootenai  Falls,  Mont.,  to  cost  $6,000,- 
000,  which  is  destined  to  furnish  the  northwestern  portion  of 
the  Inland  Empire  with  electrical  power.  The  promoter  of 
the  enterprise  is  J.  A.  Coram  of  Boston,  Mass.  The  plant 
is  to  be  located  7  miles  east  of  Troy  and  11  miles  west  of 
Libby,  Mont. 
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TWIN  BRIDGES,  MONT. — The  survey  of  the  Madison 
River  Power  Company's  power  line  from  Ruby  to  this  city 
has  been  completed.  The  line  will  follow  the  Northern  Pa- 
cific track  from  Laurin  and  will  be  built  outside  of  the  right- 
of-way  fence. 

PRINCE  RUPERT,  B.  C— Special  election  has  been  voted 
to  be  held  in  September  on  a  by-law  providing  for  the  con- 
struction of  a  municipal  hydro-electric  system,  creating  a 
bond  indebtedness  of  ?550,000.  It  is  proposed  to  transport 
water  from  Lake  Woodworth  and  establish  two  systems,  one 
for  power  and  the  other  for  water. 

SAN  JOSE,  CAL.— That  the  Great  Western  Power  Com- 
pany intends  coming  into  San  Jose,  and  will  probably  erect 
a  steam  plant  in  this  city  without  delay  to  furnish  electric 
power  and  lights  until  the  long  distance  transmission  line  is 
constructed  was  the  significant  statement  made  by  Leo  D. 
Haas.  Mr.  Haas  figures  that  his  company  will  expend  close 
on  to  $250,000  in  this  city. 

VANCOm'ER,  B.  C— C.  0.  Moore,  Henry  building,  Seattle, 
has  received  a  contract,  at  about  $250,000,  for  the  Installation 
of  four  Babcock  &  Wilcox  boilers,  500  h.  p.  each,  and  capable 
of  operating  a  2000  k.  w.  Allis-Chalmers  turbine  generator.  A 
260-foot  reinforced  concrete  stack  will  also  be  built,  and  the 
system  will  be  installed  in  the  power  plant  of  the  British  Co- 
lumbia Electric  Railway  Company. 

FRESNO,  CAL. — The  first  carload  of  material  for  the 
Los  Banos  power  line  to  be  built  by  the  San  .Toaquin  Light  & 
Power  Company,  are  being  sent  out  from  FYesno.  The  work 
of  transporting  the  wires,  cables,  poles  and  transformers  will 
require  some  time.  A  few  cars  will  be  sent  out  daily.  Work 
on  this  line,  which  will  tap  a  rich  alfalfa  country,  is  to  begin 
at  once.  The  extension  is  to  be  made  from  the  Madera 
county  power  line,  and  will  be  80  miles  long.  It  is  to  be  com- 
pleted by  the  middle  of  November.  Dos  Palos,  Los  Banos, 
Gustine  and  three  or  four  other  towns  will  be  supplied  with 
power. 

RIVERSIDE,  CAL.— Manifold  &  Poole  of  Los  Angeles  are 
the  engineers  for  the  new  power  system  to  be  established 
in  San  Barnardino,  Riverside  and  other  Southern  California 
towns  by  the  Southern  Sierra  Power  Company.  The  con- 
tract for  the  steel  posts  for  the  transmission  line  to  be  con- 
structed from  plants  in  Inyo  county  to  Riverside  has  been 
awarded  to  Milliken  Bros,  of  New  York.  The  contract  for 
installing  all  machinery  and  drawing  tho  plans  for  the  build- 
ings for  the  steam  plant  which  will  be  erected  at  San  Ber- 
nardino has  been  awarded  to  C.  C.  Moore  &  Co.,  of  Los 
Angeles.  This  plant  will  cost  $200,000  and  will  be  used 
until  the  power  from  the  water  power  plants  becomes  avail- 
able. ^ 

CORONA,  CAL. — S'nce  the  filing  of  articles  of  incorpora- 
tion of  the  Southern  Sierras  Power  Company  and  Sierra 
Construction  Company  in  Riverside,  developments  have  been 
following  rather  thick  and  fast.  These  companies,  whose 
stockholders  are  prominent  Denver  capitalists,  have  been 
represented  in  this  section  by  P.  A.  Worthey  of  Riverside. 
The  contract  for  a  steam  plant  to  cost  in  the  neighborhood 
of  $300,000  has  already  been  let.  This  is  to  be  located  in 
the  vicinity  of  San  Bernardino,  the  exact  location  not  hav- 
ing yet  been  made  public.  The  new  company  has  let  con- 
tracts for  transmission  and  distributing  lines  to  tap  this  sec- 
tion as  well  as  the  Moreno  and  Perris  Valley  and  West  Riv- 
erside sections.  It  seems  probable  also  that  extensions  will 
be  made  to  Elsinore. 


WATTS,  CAL. — The  City  Council  has  passed  an  ordi- 
nance granting  to  the  Pacific  Electric  Railway  Company  the 
right  to  construct  and  for  a  period  of  fifty  years  to  maintain 
and  operate  an  electric  railway  upon  certain  streets  of  this 
city. 

PACIFIC  GROVE,  CAL. — The  Monterey  &  Pacific  Grove 
Street  Railway  Company  are  planning  to  extend  their  line 
iiom  Nineteenth  street  in  this  city  by  the  way  of  Light- 
house avenue  and  Willow  street  and  Spruce  avenue  to  the 
Presidio  of  Monterey. 

RIVERSIDE,  CAL.— The  City  Council  will  receive  sealed 
bids  up  to  Sept.  26  for  the  purchase  of  a  franchise  granting 
the  right  to  construct  and  for  a  period  of  forty-five  years 
to  maintain  and  operate  a  double  track  electric  railroad  on 
certain   public   streets   of  this   city. 

S.\LEM,  ORE. — At  a  special  meeting  of  the  local  munici- 
pal council  the  ordinance  granting  a  franchise  to  the  Port- 
land, Eugene  &  Eastern  Railway  to  operate  a  street  railway 
here,  was  repealed.  The  company,  which  has  franchises  in 
Eugene,  Albany  and  other  towns,  is  charged  with  failure  to 
comply  with  the  terms  of  its  franchise. 

CARSON  CITY,  NEV.— D.  W.  Williams  is  in  Oakland  on 
a  trip  connected  with  a  scheme  which,  if  it  bears  fruit,  will 
be  of  the  greatest  benefit  to  Carson  City.  Mr.  Williams  is 
endeavoring  to  raise  capital  enough  to  put  in  an  electric 
line  between  this  city  and  Glenbrook.  Half  a  million  dollars, 
it  is  estimated  will  build  and  equip  the  road  and  within  three 
years'  time  Mr.  Williams  believes  that  it  will  be  a  paying 
investment. 

S.\LEM,  ORE. — The  Oregon  Electric  Road,  a  Hill  line, 
will  continue  the  present  line  which  terminus  is  Salem  and 
will  run  a  road  to  Albany.  A  right  of  way  has  been  secured, 
with  the  exception  of  a  few  property  owners  who  are  holding 
out.  The  company  has  sent  out  four  crews  of  surveyors  to 
work  the  line.  Bids  for  the  construction  of  the  road  have 
been  received  from  three  companies,  but  on  account  of  the 
right-of-way  controversy  the  bids  were  not  opened. 

SAN  FRANCISCO,  CAL.— Work  has  been  begun  on  the 
Sacramento  and  Woodland  electric  road,  a  part  of  the  North- 
ern Electric  system.  The  line  will  be  inoperation  by  May, 
1912.  It  will  traverse  the  West  Sacramento  property,  the 
Bright  lands  and  following  the  river,  will  reach  Elkhorn, 
thence  to  Woodland,  a  total  distance  of  19%  miles.  It  will 
pass  over  the  tules  on  a  15-foot  grade,  the  roadbed  also 
serving  as  a  levee.  The  line  will  give  Woodland  access  to 
the  Western  Pacific  at  Sacramento  and  to  the  Santa  Fe  at 
Stockton  over  the  Central  California  Traction  rails. 

WENATCHEE,  WASH.— The  Wenatchee  Traction  Com- 
pany has  received  a  franchise  along  Wenatchee  avenue  for 
the  construction  of  a  street  railway  system  and  as  a  portion 
of  an  interurban  line  that  will  eventually  extend  along  the 
Columbia  River  Valley  from  the  town  of  Cashmere  to  Bev- 
erly, connecting  at  tho  latter  point  with  the  Chicago,  Milwau- 
kee &  Puget  Sound  Railway.  The  company  states  that  100 
miles  of  electric  road  are  contemplated.  The  officers  of  the 
company  are:  L.  W.  Pratt,  president;  Henry  Hewitt,  vice- 
president,  and  Walter  M.  Harvey,  secretary  and  counsel,  all 
of  Tacoma. 


TRANSPORTATION. 
SALEM,   ORE.— It  is  reported   that  the   Oregon   Electric 
Company  will  begin  construction  work  at  once  on  the  exten- 
sion from  this  place  to  Albany. 


TELEPHONE    AND    TELEGRAPH. 
ELGIN,  ORE. — Citizens  of  Union  and  Wallowa  Counties 
have  organized  a  company  and   will  construct  a  phone  line 
between  the  two  places. 

PLUMMER,  IDAHO. — The  Plummer  Home  Telephone 
Company  has  completed  organization.  The  officers  are  F. 
H.  McCaslin.  president;  R.  Malvon,  vice-president;  R.  L. 
Stout,  secretary;  H.  Mercer,  treasurer,  and  R.  A.  Malcem, 
general  manager. 
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ELECTRICAL  FEATURES  PANAMA-PACIFIC 
INTERNATIONAL  EXPOSITION 


UY     UAMlUTi'X    WKUUIT. 


While  all  plans  for  exhibits  at  the  Panaina-Pacific 
International  Exposition  in  UH5  are  in  a  process  of 
evolution  at  the  present  time,  and  any  outline  of  what 
may  be  accomplished  must,  therefore,  be  somewhat 
speculative  in  its  nature,  yet  the  absence  of  any  ordi- 
nary limitations  upon  the  huge  total  of  electrical  power 


There  is  every  reason  why  a  World's  Exposition 
hclil  in  California  should  have  from  the  very  begin- 
ning  a  great  advantage  for  the  display  ot"  electrical 
features.  In  ihe  development  and  perfection  of  ex- 
treu'ely  long  distance  high-tension  transmission  lines 
California  is,  historicallv.  first.     The  world's  first  ex- 


CuAS.  C,  MoouK.  Prosiilcnt 


U.  U,  H.  CoNNKK,  Diroitoi  o(  Works 


Upon   Those  Two  Public  Spirited  Citisons  Laruolv   Kosis  tlic  Success 
ol  ilic  Grcalost  Exposition  in  llistoD. 


available  for  the  l'"xposiiioii,  ilio  cliaraclor  of  the  dis- 
plays planned  and  the  extraindiuary  progress  of  re- 
cent years  in  the  application  of  electricity  to  the  most 
varied  commercial  uses,  all  promise  that  visitors  will 
have  set  before  them  the  greatest  diversity  of  elec- 
trical features  ever  exhibited  in  a  single  locality. 


pcrimcMt  in  electrical  transmission  was  made  in  Ger- 
mati\  in  1S>)1.  I'rom  l.auftiu  a  line  of  108  miles  was 
run  into  I'lanklort  to  light  an  exposition  held  there 
that  year.  Within  a  year  the  tirst  electrical  power 
plant  in  the  I'uited  Slates,  in  which,  as  a  prime  mover, 
water  was  used,   was  begun  at    romoua.  Cal.     This 
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was  followed  by  the  big  plant  at  Folsom,  Cal.,  which, 
at  that  time,  was  the  largest  in  the  world.  The  first 
current  that  flashed  along  its  wires  carried  400  horse 
power  21  miles  at  a  voltage  of  11,000.  The  work  on 
the  Folsom  plant  was  only  second  to  that  at  Niagara 
l''al!s  and  the  great  plant  furnished  45,000  horse  power, 
transmitted  a  distance  of  2  4  miles  to  Sacramento  for 
use  by  street  car  lines,  electric  lighting  companies  and 
in   factories  and  machine  shops. 

The  success  of  the  Folsom  plant  was  only  made 
possible  1)_\  the  fact  that  the  year  after  it  started  a 
dynamo  was  invented  which  made  electric  power 
available  for  manufacturing  purposes.  The  first  plants 
cordd  employ  their  currents  for  lighting  and  for  the 
propulsion  of  street  cars  alone,  but  here  was  a  new- 
application  which  made  the  patronage  and  profits  of 
the  concerns  doubly  sure.  Electric  power  was  eagerly 
cauglit  up  all  along  the  transmission  lines  and  today 
in  California  it  is  used  for  the  greatest  variety  of  pur- 
poses. At  the  Exposition  California  alone  could  show 
as  wide  a  diversity  of  the  application  of  electrical 
power  to  commercial  uses  as  perhaps  any  other  region. 
Only  a  fraction  of  the  possible  power  has  been  devel- 
oped. The  Great  Western  Power  Company's  new 
pbiiU  aflords  one  an  opportunit}'  to  estimate  future 
vast  developments. 

Since  its  first  amazing  development  of  electricity 
from  the  fall  of  Sierra  streams  California  has  steadily 
I)rogressed  in  the  utilization  of  this  natural  ])ower 
until  today  the  supply  of  electrical  power  is  secured 
l^ractically  as  rapidly  as  it  is  needed  for  the  expan- 
sion of  the  industries  of  the  state. 

The  rapid  development  in  the  long-distance  trans- 
mission of  power,  as  well  as  the  great  magnitude  of 
the  transmission  industry  in  California,  was  traceable 
to   the  absence  of  known   coal   deposits  in   this  state 


Pictorial  View  of  Panama-Pacific 


at  tlie  time  when  power  began  to  be  needed  in  indus- 
try. The  price  of  mechanical  power  was  correspond- 
ingly high.  Since  California  turned  its  engineering 
efifort  to  the  water-fall  as  the  most  promising  source 
of  energy,  fuel  oil  has  been  developed  in  abundant 
commercial  quantities  and  it,  too,  is  used  in  the  gen- 
eration of  electrical  power. 

With  these  two  favoring  circumstances,  the  gen- 
eration of  electrical  power  from  Sierra  streams  and 
also  from  crude  petroleum,  the  cheapest  and  most 
easii)  handled  fuel,  those  who  have  charge  of  the 
electrical  division  of  the  Exposition  will  have  for  the 
spectacular  night  displays  an  abundance  of  cheap 
power,  an  important  consideration  where  nuich  jmwer 
is  to  be  used. 

While  contributing  little  that  is  material  to  the 
advancement  of  science,  the  night  illuminations  will 
be  the  permanent  dazzling  feature  of  the  Exposition 
and  an  efifort  will  ^e  made  to  render  them  artistic. 

The  plans  for  the  Exposition  site  and  the  adorn- 
ment of  San  Francisco  lend  themselves  to  superb  elec- 
trical effects.  Imagine,  for  instance,  how  a  brilliant 
spectacle  will  be  afforded  from  San  Francisco  Bay  at 
night  when  Telegraph  Hill,  287. feet  high  and  abruptly 
rising  above  the  water  front,  is  illuminated  with  in- 
candescents;  when  the  Harbor  View  site  of  the  Expo- 
sition with  its  planned  yacht  harbor  is  brilliantly  illu- 
minated, and  when  Lincoln  Park,  towering  above  the 
Golden  Gate  and  the  supreme  observation  point  of  the 
entire  site,  sparkles  with  light.  The  boulevard  con- 
necting these  points  will  necessarily  be  illuminated 
ant!  from  a  great  distance  the  outlines  of  the  prominent 
landmarks  of  the  Exposition  will  be  clearly  defined. 
At  Lincoln  Park  will  be  erected  a  huge  commemor- 
ati\'e  statue  welcoming  ships  to  the  Golden  Gate  and 
in    its   general    import   corresponding    to     Bartholdi's 
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Statue  of  Liberty  in  New  York  harbor.  This  statue 
will  lend  itself  to  strings  of  light,  as  also  will  a  loft}- 
wireless  tower  that  will  surmount  Telegraph  Hill.  The 
whole  will  be  a  magic  fairyland.  Indeed  ,the  decora- 
tion of  the  prominent  observation  points  gives  play 
for  the  highest  artistic  conceptions  and  it  is  planne'I 
thac  to  observers  both  near  and  far  the  electrical  dec- 
orative effects  shall  convey  the  spirit  of  the  Exposition. 

Market  Street  and  Van  Xess  Avenue,  the  main 
boulevards  of  San  Francisco,  which,  running  from  San 
Francisco  Bay,  meet  in  an  apex  in  the  geographical 
heart  of  the  city,  will  be  brilliantly  illuminated  and. 
although"  being  in  the  heart  of  San  Francisco,  these 
thoroughfares  do  not  alTord  the  artistic  scope  that 
is  permitted  by  such  rugged  outlines  as  Telegraph  Hill 
and  Lincoln  Park,  yet  they  will  give  a  chance  for  the 
most  novel  electric  lighting  effects.  To  sum  up — it 
is  planned  to  make  the  night  illuminations  the  mo^t 
brilliant  and  pleasing  the  world  has  known  and  the 
many  eminences  available  will  stand  out  in  silhouette 
through  brilliant  chains  of  liglit.  When  the  Exposi- 
tion opens,  the  illumination  of  the  battle-ships  of  the 
world,  assembled  in  San  Francisco  Bay,  will  contri- 
bute to  the  striking  effect. 

Aside  from  the  general  electrical  lighting  effects 
of  the  Exposition  as  a  whole  there  will  be  an  electrical 
exhibit  building,  such  as  the  Palace  of  Electricity  at 
the  Universal  Exposition  held  at  St.  Louis.  Because 
of  the  marvelous  advance  made  in  the  application  of 
electrically  conveyed  energy  to  industrial  undertak- 
ings the  electrical  exhibit  promises  to  be  one  of  the 
great  centers  of  attractions  at  the  Panama-Pacific 
International  Exposition.  It  was  suggested  by  the 
special  committee  on  sites,  whose  report  was  unani- 


mously adopted,  that  the  electricity  building  be  located 
in  the  two  hundred  acres  of  privately  owned  land  be- 
tween Lincoln  Park  and  the  Golden  Gate  Park  site. 
Here  also  will  be  the  foreign  buildings  and  machinery 
in  action  from  foreign  countries  will  be  shown.  In- 
deed, the  large  number  and  variety  of  operating  ex- 
hibits will  render  the  electrical  building  most  instruc- 
tive and  entertaining  to  the  layman. 

The  largest  classification  both  in  area  of  space 
and  number  of  exhibits  will,  necessarily,  be  that  of 
the  machines  for  generating  and  using  electricity. 
Dynamos  and  motors  of  all  the  principal  makes,  both 
alternating  and  direct  current,  will  be  on  exhibition, 
most  of  them  running.  Motor-generators,  rotary  con- 
verters, transformers,  rheostats  and  regulators  of  every 
form  will  be  so  arranged  and  connected  as  to  demon- 
strate their  various  functions.  At  the  Pan-American 
Exposition  in  Buft'alo  ten  3'ears  ago" one  of  the  most 
attractive  of  all  the  exhibits  was  the  Niagara  Falls 
Transformer  plant,  a  plant  having  a  capacity  of  5000 
horsepower,  consisting  of  250  Kilowatt  air  blast  trans- 
formers for  transforming  the  power  from  Niagara 
Falls  delivered  at  11.000  volts  for  distribution  about 
the  grounds  by  means  of  smaller  electric  transformers 
at  various  points.  Near  this  transformer  plant  was 
a  working  model  of  the  wonderful  creation  of  the 
Niagara  Falls  Power  Company.  No  doubt  in  1915  a 
much  larger  transformer  will  have  been  erected  at  the 
Panama-Pacific  International  Exposition  supplied 
with  the  vast  energy  of  the  Sierra  streams. 

Of  the  greatest  interest  and  of  the  highest  prac- 
tical value  to  the  miners  of  the  West  will  be  exhibits 
of  the  latest  developments  in  electrically  run  drills, 
hoists,  fans  and  other  apparatus,  while  the  application 
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of  electrical  power  in  the  exhibits  representing  the 
production  of  chemical  products  such  as  aluminum, 
carborundum,  carbide  of  calcium,  cyanide  of  potas- 
sium, bleaching  powders  and  other  compounds  will 
afford  the  manufacturer  many  hcljffu!  and  inspiring 
ideas. 

In  connection  with  mining,  the  operation  of  the 
huge  gold  (Iredgers  of  California  from  the  povyer  of 
Sierra  streams  should  afford  an  example  of  one  of  the 
most  unique  and  economical  methods.  When  it  is  ap- 
preciated that  one  man  at  levers  is  able  to  direct  the 
workings  of  the  largest  dredge  in  the  world,  gold 
dredge  Folsom  No.  8,  the  .simplicity  of  electrically 
hanoled  dredges  may  be  inferred. 

Of  tremendous  popular  interest  will  be  the  ex- 
hibits illustrating  the  use  of  electricity  in  the  form  of 
direct,  alternating  and  intermittent  current  for  the 
treatment  of  many  forms  of  diseases,  especially  chronic 
cases  which  have  been  especially  refractory.  The  use 
of  electricity  is  widely  recognized  by  physicians  of 
great  standing.  Indeed,  it  is  probable  that  no  branch 
of  therapeutics  has  made  greater  advance  than  the 
electrical.  The  electrical  therapeutic  apparatus  will, 
of  course,  include  X-ray  tubes  for  physical  treatment 
and  for  diagnosis,  and  the  l-"insen  lights  which  give 
nf(  actinic  or  higher  light  rays  and  are  especially  effi- 
catious  in  the  treatment  of  certain  diseases. 

In  the  field  of  the  wireless  telephone  and  espe- 
cially of  wireless  telegraphy  marvelous  exhibits  are 
a.ssurcd.  The  directors  are  planning  that  there  shall 
be  built  on  the  summit  of  Telegraph  Hill  the  tallest 
wireless  tower  that  can  be  constructed,  l-'rom  this 
tower  messages  will  be  signalled  to  ships  passing 
through  the  canal.  Captain  Evelyn  Uriggs  Baldwin, 
the  noted  Arctic  explorer,  expects  to  set  forth  from 
.San  i-rancisco  in  l'^13  with  two  especially  constructed 
shi|>s  that  will  drift  with  the  pack  ice  from  a  point 
north  of  liehring  Straits  fn'er  or  very  near  the  North 
l'()](:.  Captain  I'.aldwin  plans  a  comjilete  wireless  out- 
iil  and  there  is  a  ]jos.sibility  that  if  he  is  unable  to 
communicate  directly  with  the  Telegraph  Hill  station 
he  may  send  messages  to  the  governiiicnt  stations  in 
.Alaska,  or  the  Swedish  stations  on  the  coast  of  .Sj)il- 
zenbergen.  It  is,  therefore,  wiijiiii  llie  range  of  possi- 
bility that  his  observations  of  the  Polar  seas  will  be 
clironicleil  ujjon  tlie  very  days  that  they  are  marlc. 

A  large  nuiiibcr  of  inventions  in  the  line  of  electric 
lighting  have  been  made  in  recent  years  and  these  will 
all  be  denionstraled  in  a  way  which  will  be  exceed- 
iii'.^ly  allraclivc  in  the  jniblic.  .Arc  lamps  of  every 
kind  and  incandescent  lights  of  every  size  and  color 
will  lie  dis]>laye(l.  The  marine  bfjulevard  connecting 
the  principal  sites  of  the  ICxj^osiliun,  the  chain  of 
laki  s  in  the  west  end  of  (iolden  (late  I'ark  c(jnncctc(l 
by  a  working  niddcl  of  tin-  I'anaiiia  (anal,  the  various 
cascades  and  the  yacht  liari)or  at  the  ilarbor  View 
site  of  the  lixposition  are  subjects  of  illumination. 
'J^he  Cooper-Hewitt  vajjor  an-  lamps  may  be  used 
sujjerbly  where  it  is  desired  to  illuminate  water  effects 
such  as  the  iiiiniature  I'anama  Canal,  fountains  or 
waterfalls  upon  the  grounds.  These  lamps  emit  an 
intense   while  light  which  in  the  absence  of  ri^'i]  rays 
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gives   a  very   peculiar  eft'ect.     Vacuum   tube  lighting 
by  liieans  of  induced  currents  will  also  be  shown. 

In  the  electrical  building  special  laboratories  with 
complete  sets  of  recording  instruments  whereby  the 
juries  of  award  and  exhibitors  may  conduct  careful  and 
accurate  tests  upon  every  kind  of  electrical  apparatus 
will  be  installed.  The  personal  judgment  of  the  judges 
will  be  reduced  to  a  minimum. 

.All  in  all,  it  is  planned  to  make  the  electrical 
features  of  the  Panama-Pacific  International  Expo- 
sition the  most  comprehensive  ever  assembled  in  the 
world's  history.  The  State  of  California  has  assured 
larger  funds  than  have  ever  been  at  the  dispo.sal  of 
an  exposition  at  an  initial  stage  and  with  ample  funds 
an<i  extraordinary  interest  displayed  in  the  Exposi- 
tion in  all  parts  of  the  world,  the  finest  exhibits  from 
exhd)itors  of  this  and  foreign  nations  are  assured.  The 
Exposition  authorities  plan  that  the  electrical  features 
of  the  Exposition  itself  shall  be  unsurpassed  and  they 
invite  the  hearty  co-operation  of  the  electrical  engi- 
neers and  manufactories  of  the  world.  Mr.  Edison 
will  be  invited  to  participate  in  the  Exposition  and 
exhibit  not  only  his  most  recent  inventions  ^ut  those 
which  have  the  highest  value  from  an  historical  view 
point.  .Among  the  inventions  of  the  greatest  popu- 
lar interest  will  no  doubt  be  the  storage  battery  for 
street  car  use. 

Expositions  both  in  this  country  and  Europe  have 
marked  each  great  step  in  the  advance  of  high  poten- 
tial practice  and  the  Panama-Pacific  International  Ex- 
position is  to  be  no  exception.  The  phenomena  of 
high  potential  currents  will  be  shown  beyond  any- 
thing in  this  line  attempted  in  previous  expositions. 
While  proper  safeguards  will  be  thrown  about  such 
demonstrations  yet  they  will  be  made  in  such  a  way 
thai:  the  general  public  as  well  as  electrical  engineers 
mav  profit  by  them. 

Keliiriiiiig  lo  the  field  of  electro-chemisU")- :  many 
new  jjrocesses  have  lately  been  developed  into  com- 
mercial possibilities.  Electrical  furnaces  and  chemical 
process  111  operation  would  be  of  the  greatest  interest 
and  value  to  the  West.  The  use  of  electricity  in 
treating  ores,  when  adequately  illustrated,  will  be  of 
immeasurable  practical  benefit  to  the  mining  inter- 
es'.s  of  the  West,  where  there  are  millions  of  tons  of 
ore  to  be  developed.  The  iirodiicts  of  the  electric 
furnaces  are,  as  a  rule,  much  purer  than  the  products 
which  are  made  in  any  other  way  and  it  will  be  of 
interest  to  the  public  to  see  the  operation  and  the 
chemical  changes  which  gf)  f)n  under  me  inlliieiice 
of  the  electric  arc. 

Aside  from  the  great  display  of  niacliinery  and 
ai)])aratus  for  generating  and  usLng  electricity  there 
will  be  shown  electric  measuring  instruments,  appa- 
ratus for  ra])id  telegraphy,  mechanical  ajDparatus  for 
repioflucing  sound,  electric  clocks,  motors,  starters 
and  controllers,  storage  batteries,  dry  batteries,  pris- 
matic reflectors,  arc  lights,  illuminated  signs,  electric 
headlights  and  searchlights  and  the  thousand  and  one 
devices  with  whicli  llic  layman  as  well  as  llie  engi- 
neer is  familiar. 

The  I'anama-racific  I  nli'i'iialioiial  l''xposition  will 
mark  the  progress  of  the  world  in  the  advance  of  the 
use  of  electricity  and  will  point  the  way  to  the  future. 
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PRIMER    OF    APPLIED   THERMODYNAMICS.' 
FOURTH  LECTURE. 
Three  Physical  States  of  Matter. 
The   number   three   seems  to   pervade   all   nature. 
The  triune  Deity,  the  three  Fates,  "the  third  time  is 
I  he  charm,"  and  a  thousand  daily  occurrences  bring  this 
lo  mind.  .  In  the  animal  kinsrdom  we  find  a  beautiful 
and   striking   illustration.     The   larva,   tlien   the   cata- 
pillar,  next  the  butterfly— three  distinct   forms.     The 
organism  in   each   case   seems  to  be  almost  unrecog- 
nizable when  changed  into  the  other. 

Were  it  not  for  its  exceedingly  common  occur- 
rence, the  three  physical  states  of  matter  would  be  per- 
haps the  most  wonderful  operation  of  the  magic  three 
known  to  our  natural  experience.  We  shall  now  take 
the  most  common  substance  of  all  and  trace  its  changes 
from  the  solid  to  the  liquid,  and  then  to  the  gaseous 
state  and  see  the  role  that  heat  forces  or  principles  of 
thermodynamics  play  in  bringing  about  these  physical 
changes. 

Let  us  suppose  we  have  before  us  one  pound  of  ice 
at  0°  F.  We  now  begin  to  heat  the  ice.  raising  its 
temperature  finally  to  32°  F.,  which  we  have  found 
is  its  melting  point.  It  has  required  a  definite  amount 
oi  heat  to  raise  the  ice  to  this  temperature,  nearly  >^ 
P..L.U.  for  each  degree.  At  32°  F.  a  peculiar  thing  hap- 
1  ens.  We  continue  to  apply  heat,  but  no  change  in 
temperature  occurs  until  an  additional  144  P..t.u.  are 
added  when  we  find  that  the  ice  has  been  entirely 
melted  into  a  liquid  which  we  call  water.  We  now  con- 
tinue to  apply  heat  and  once  again  we  find  that  the 
temperature  begins  to  rise:  this  time,  however,  almost 
twice  as  much  heat  in  proportion  to  the  amount  for 
tiif^  ice  is  rcqiiiied  to  raise  the  temperature  one  degree. 
In  other  words,  practically  1  B.t.u.  per  degree  is  re- 
quired. Upon  continuing  to  supply  heat,  the  tempera- 
ture continues  to  rise  till  180  B.t.u.  have  been  supplied, 
Lnd  consequently  the  temperature  of  the  water  has  be- 
come 212°  F.  under  ordinary  conditions  of  atmos- 
jmeric  pressure,  .^t  this  point  once  again  we  con- 
tinue to  apply  heat.  Then  it  will  be  found  the  tem- 
perature is  'not  altered  until  we  have  this  time  sup- 
plied the  enormous  amount  of  970.4  Bt.u.  when  it  will 
l)e  found  that  the  entire  pound  of  water  has  disap- 
peared in  the  form  of  a  vapory  gas  known  as  steam. 
If  now,  we  have  the  steam  cooped  up  so  that  it  can  be 
held  together,  once  again  we  can  supply  heat  and  once 
?gain  the  temperature  will  begin  to  rise  and  once  again 
il  ft  quantity  necessary  for  each  degree  is  diflferent. 

The  first  condition  above  cited  is  familiarly  known 
as  the  solid  and  the  heat  applied  is  known  as  sensible 
heat.  When  the  heat  is  applied  to  the  melting  ice 
V.  ithout  raising  its  temperature,  the  heat  energy  is 
said  to  become  latent  and  the  quantity  necessary  to 
luelt  one  pound  of  ice  is  known  as  the  Latent  heat  of 
I'usion.^  .Again,  when  the  ice  has  been  entirely  con- 
verted into  the  liquid  state  or  water  and  heat  again 
npplied  until  its  boiling  point  or  point  of  ebullition  is 
reached,  this  particular  heat  applied  is  known  as  sen- 
MDle  heat.  At  this  point  latent  heat  is  again  neces- 
sary to  evaporate  the  water  and   change  it   from   the 

Mail'^  resume,  rtevold  of  hlprher  nuithpnnatlcs.  covering  the  ossen- 
thll  Tn,,Ji, '',*"v^''  "'  IftMrcs  now  being  given  by  the  editor  of 
at  thpTT^^  before  the  Senior  Mechanical  Engineering  students 
at   the   University   of  California. 


I  quid  into  the  gaseous  state.  The  amount  of  heat 
necessary  to  be  supplied  in  this  case  is  known  as  the 
latent  heat  of  vaporization.  In  the  case  of  water  Hen- 
lung  has  given  the  following  equation: 
r=  141.124  (689  — t)  0-Ji249 
in  which  r  is  the  latent  heat  of  vaporation  and  t  the 
'emperature  in  Fahrenheit  degrees. 

In  engineering  practice,  except  in  calculations  for 
cold  storage  plants,  we  do  not  make  use  of  water  or  ice 
i  elow  32°  F.  Hence  our  steam  table  computations 
use  32°  F.  as  the  starting  point.  In  the  vaporization 
I'f  any  liquid,  then,  that  quantity  of  heat  which  is 
absorbed  in  raising  the  temperature  from  32°  F.  to 
the  temperature  of  ebullition  corresponding  to  the 
particular  pressure  at  which  vaporization  occurs  is  the 
^■c•^sible  heat  of  the  liquid,  and  in  engineering  practice  is 
known  as  the  "heat  of  the  liquid." 

In  our  illustration  above  we  assumed  that  the  boil- 
ing point  of  water  was  212°  F.  This  is  true  under 
ordinary  atmospheric  pressure.  The  boiling  point, 
1  owevcr,  is  a  variable  quantity,  and  il  is  most  essen- 
tial that  at  this  time  we  straighten  any  difficulty  or 
lack  of  clearness  we  may  have  regarding  this  feature. 


Fig.  11. 

It  is  the  exi)erience  of  mountaineers  that  on  very 
high  mountains,  it  is  difficult  or  next  to  impossible  to 
I. oil  eggs,  because  the  water  does  not  get  hot  enough 
or,  in  a  word,  the  w.-iter  boils  far  less  than  212°  F.  on  a 
high  mountain.  Evidently,  then,  atmospheric  pres- 
sure is  the  determining  feature.  That  this  is  true  can 
be  shown  in  a  physical  laboratory,  for  by  still  further 
I  educing  the  pressure,  water  can  be  practically  made 
to  boil  at  its  freezing  point.  In  fact  some  physical  sub- 
stances do  actually  change  from  the  solid  to  the 
gaseous  state  without  the  intervening  liquid  change. 
I^his  is  known  as  sublimation.  The  important  point 
to  recall  so  far  as  water  is  concerned  and  its  engineer- 
ing application  in  thermodynamics,  is  that  the  vary- 
ing of  the  boiling  point  due  to  pressure  necessary  va- 
ries the  heat  of  liquid  necessary  to  raise  the  temper- 
ature  of  the   liquifl    to    evaporation.     Under    atmos- 
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plieiic  conditions  we  have  seen  that  this  requires 
180  B.t.u.,  but  it  will  be  proportionately  more  or  less 
according  as  the  pressure  is  more  or  less  than  atmos- 
pheric pressure ;  that  is,  14.7  lb.  per  sq.  in. 

The  question  of  pressure,  then,  has  introduced 
a:)other  cardinal  proper**'  of  matter  with  which  it  will 
be  necessary  for  us  to  concern  ourselves  in  the  study 
of  thermodynamics.  A  cardinal  or  integral  property 
of  a  substance  is  any  property  which  is  fully  defined 
by  the  immediate  state  of  the  substance.  Any  two  or 
three  cardinal  properties  of  a  substance  may  be  used 
as  coordinates  in  a  graphic  representation  of  the  state 
of  the  substance.  In  the  study  of  thermodynamics 
we  concern  ourselves  with  six  cardinal  properties  of 
matter.  In  addition  to  pressure,  volume,  and  temper- 
ature, we  shall  later  study  internal  energy,  entropy, 
and,  for  wet  vapors,  dryness.  The  first  general  prin- 
ciple of  thermodynamics  is  that  if  two  of  the  three 
named  cardinal  properties  are  known,  these  two  enable 
us  to  calculate  the  third. 

In  practice,  pressures  are  measured  largely  by 
means  of  a  so-called  Bourdon  pressure  gauge.  A 
Bourdon  pressure  gauge,  shown  in  Fig.  11,  is  used  to 
indicate  the  steam  pressure.  The  tube  A  is  formed 
from  a  circular  tube  which  has  been  flattened  until 
ihe  cross-section  is  similar  to  that  shown  in  Fig.  12 
i'S  illustrated  and  explained  by  Spangler,  Greene  & 
Marshall  in  their  excellent  little  book  entitled  Ele- 
ments of  Steam  Engineering.  The  tube  is  then  bent 
into  an  arc  of  a  circle  and  the  end  attachments  brazed 
on.  If  the  tube  were  circular  in  section  the  applica- 
tion of  an  internal  pressure  would  not  cause  any  move- 
ment of  the  ends.  If  the  tube  has  a  flattened  section 
and  pressure  is  applied,  the  end.;  w'.'A  move  outward  to 
a  larger  radius. 


Fig. 


Fig.  13. 


ha\e  nio\ed  outward,  as  shown  in  Fig.  13.     Hence  by 
proper  graduations  an  accurate  gauge  Is  easily  devised. 

Practically  all  of  the  pressure  gauges  used  in  prac- 
tice read  above  atmospheric  pressure,  or.  in  other 
words,  to  get  the  real  or  absolute  pressure,  14.7  lb.  per 
sq.  in.  must  be  added.  The  use  of  condensing  engines 
has  necessitated  the  employing  of  some  device  to  read 
pressures  below  atmospheric  pressure.  A  very  cum- 
bersome device,  or  rather  a  cumbersome  scale,  is  em- 
ployed, but  since  it  is  the  one  in  common  use  we  must 
inok  into  its  make-up.  .Now  it  is  found  that  a  column 
iif  niercury  29.6  inches  high  v.ill  just  balance  the  at- 
mospheric pressure.  A  column  of  mercury  1  scp  in.  in 
section  and  29.6  inches  high  weighs  14.7  lb.  Hence 
2"  6  inches  of  mercur}-  are  equivalent  to  14.7  lb.  pres- 
sure. If  now  a  pressure  is  measured  which  shows  but 
19.6  in.  of  mercury,  evidently  the  pressure  has  been 
I  educed  by  10  inches,  or  we  say  10  in.  of  vacuum  exists. 
Since  29.6  in.  of  mercury  correspond  to  14.7  lb.  pres- 
.'ure,  evidently  each  in.  of  vacuum  represents  very  ap- 
proximately a  reduction  of  yi  lb.  below  atmospheric 
[  ressure.  It  is  of  the  greatest  importance  in  speaking 
of  pressure  that  you  should  be  sure  wdiether  your 
starting  point  is  atmospheric  or  absolute,  and  then 
base  your  computations  accordinglv. 

In  speaking  of  the  rise  in  temperature  of  a  sub- 
stance, the  amount  of  heat  required  to  raise  its  temper- 
ature. 1  degree  Fahrenheit  is  called  its  specific  heat. 
\\'e  shall  find  that  this  amount  of  heat  varies  widely 
for  ditTerent  substances,  and  in  fact  varies  somewhat 
in  each  substance  for  diflferent  temperatures.  In  the 
case  of  water,  for  example,  we  speak  of  its  specific  heat 
as  being  unity,  while  to  be  exact,  its  specific  heat  ac- 
cording to  Regnault  is  as  follows : 

Specific    heat  =  1  +  0.0004   t  +  0.0000009   v. 
In  which  t  is  the  temperature  in  Centigrade  scale. 

For  the  case  of  solids  and  liquids  a  list  illustrative 
o;  the  various  specific  heats  of  substances  is  appended. 
\\  e  shall  reserve  the  question  of  specific  heats  of  gases 
I  ntil  a  later  lecture.  It  is  observed  that  water  has 
the  highest  specific  heat  of  all  liquids,  hydrogen  gas 
being  the  only  other  substance  of  greater  heat  ab- 
sorbing capacity.  A  general  law  is  also  seen  that 
the  speciific  heat  becomes  greater  in  the  liquid  than 
:u  the  solid  and  again  less  in  the  gaseous  state. 
Aside  from  the  fact  that  its  bountiful  distribution  in 
nature  makes  its  use  in  engineering  important  as  a 
thermodynamic  medium,  the  large  specific  heat  of 
water  also   adds   materiallv   as   a    medium    for   strong: 


The  action  of  such  a  tube  can  be  seen  from  a  con- 
sideration of  a  portion  of  the  tube  adcb,  shown  in  Fig. 
12.  The  lines  ad  and  be  represent  cross-sections  of 
the  tube  perpe;ulicular  to  the  center  line.  The  inter- 
section of  these  lines  determines  the  center  O  of  the 
circle  to  which  the  tube  has  been  bent.  If  internal 
pressure  be  applied  to  the  tube,  the  flattened  surfaces 
open  out,  ab  taking  the  position  a'b'  and  cd  the  po- 
sition c'd'.  These  lengths  are  not  materially  changed 
bv  this  action  and  a'd'  and  b'c'  are  the  new  positions 
i.f  the  sections  considered.  Continuing  these  lines  gives 
the  new  center  O'  of  the  arc  of  this  portion  under  the 
new  conditions.  Since  the  section  considered  is  any 
section,  the  action  is  the  same  for  the  whole  tube,  and 
as  the  radii  are  larger,  the  free  end  of  the  tube  must 


SPECIFIC  HEATS. 


Solids. 

Copper     09.51 

Gold    0324 

Wrought  iron    1138 

Cast    iron    129S 

Steel    (soft)    1165 

Steel    (hard)    1175 

Zinc     0956 

Brass    0939 

Glass    1937 

Lead     0314 

Platinum     0324 

Silver     0570 

Tin    0562 

Ice    5040^ 

Sulphur    202C 

Charcoal    241fli 


Uqulfls. 

Water    1.0000 

AIcolxol     7000 

Mercurv    0333 

Benzine    4500 

C4Ivcerine     5550 

Lend     (meltei) 04O  ■ 

.Sulphur  (melted) 2340 

Tin    (melted)     0637 

.Sulphuric    acid    .3350 

Oil    of    turpentine 4269 


The  amount  of  heat  required  to  raise  a  unit  of 
weight  of  a  liquid  from  freezing  point  to  a  given  tem- 
perature and  to  vapori:^e  it  into  dry  saturated  vapor 
against    the   corresponding  temperature   is   called    the 
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total  heat.  Now  it  is  evident  from  this  definition  and 
from  the  definition  of  heat  of  a  hquid  previously  given 
in  this  lecture,  that  the  total  heat  of  vaporization  is 
equal  to  the  sum  of  the  heat  of  the  liquid  and  the  heat 
of  vaporization  ;  if  the  first  is  represented  by  q  and  the 
latter  by  r  then  H,  the  total  heat,  is  given  by  the  fol 
lowing  equation  : 

H  -  r  +  q. 

Dr.  Harvev   X.   Davis  gives  for  the  total  heat  of 
steam  in  B.t.u.  per  pound, 
1-1  =  1130  +  0.3743   (t— 212)   —0.000550  (t  — 212)^' 
in  which  t  is  the  temperature  in  Fahrenheit  degrees. 

The  Economizer. 

As  an  application  of  the  heat  of  a  liquid  being  used 
in  engineering  practice  to  increase  the  economy  of  a 
steam    plant    we    shall    next    consider    the    so-called 


Fig.    14.     Green    Vuel    Economizer. 

Economizer.  In  our  last  lecture  we  found  under  the 
study  of  fuels  that  in  spite  of  every  care  we  may 
•ase  in  the  combustion  of  fuel,  still  an  enormous  num- 
ber of  heat  units  passed  up  the  chimney  unutilized. 
It  is  evident,  then,  if  some  method  can  be  devised  to 
stdl  further  absorb  the  heat  of  the  out-going  chimney 
gases  a  real    saving    can    be    made.     Chimney    gases 


r.-nally  pass  up  the  Hue  at  a  temperature  of  about 
K'0°  F.  We  have  just  seen  that  a  certain  amount 
of  heat  is  required  to  laise  the  temperature  of  feed 
water  to  the  vaporization  point,  and  in  a  previous  lec- 
ture we  found  that  the  greater  the  difference  in  tem- 
perature two  surfaces  are  relative  to  each  other 
\\  hen  placed  in  contact  the  more  readily  will  the 
v-armer  element  part  with  its  heat.  If  now  we  can 
hiing  the  cool  feed  water  in  contact  with  the  hot  out- 
going gases  an  economy  can  be  brought  about  by 
^rill  further  reducing  the  temperature  of  the  flue-gases, 
ibus  causing  them  to  part  with  considerable  heat  that 
would  otherwij^e  be  wasted.  Such  a  device  is  known 
in  engineering  practice  as  an  Economizer.  By  a  care- 
ful installation  an  Economizer  may  be  made  to  heat 
the  feed-water  as  high  as  300"  F.  or  more,  whereas  no 
o!-dinary  e.xhaust-steam  heater,  which  we  shall  later 
study,  can  possibly  produce  a  temperature  higher  than 
212°  F.  It  is  evident  since  the  specific  heat  of  water 
1.-.  very  close  to  imity,  the  gain  by  heating  feed  water 
is  about  1  B.t.u.  per  pound  of  steam  for  each  degree 
heated;  or  since  the  average  steam  contains  1030  B.t.u. 
r.et  as  we  shall  later  find,  the  gain  is  about  1  per  cent 
for  each  10^  that  the  temperature  is  so  raised.     1"o  be 


exact  the  gain   is 


H 


Q 


in  which  Q  is  the  total  heat 


of  the  steam  gained  from  the  temperature  of  feed  to 
the  state  at  evaporation  and  h  and  H  the  total  heats 
in  the  water  before  and  after  heating.  Now  if  tc  and  t 
be  the  temperatures  of  the  flue  gases  and  steam,  re- 
spectively, W  the  weight,  and  S  the  mean  specific  heat 
ol  the  chinmey  gases  (usually  about  0.24),  the  max- 
inuim  saving  that  can  be  effected  by  a  perfect  econo- 
mizer is  W  S  (tc  —  t).  Good  operation  decreases  W 
and  tc  and  thus  makes  the  possible  saving  small. 

A  typical  economizer  installation  is  that  shown 
in  Fig.  14,  which  is  known  in  the  trade  as  the  Green 
Fuel  Economizer.  In  order  that  the  economizer  may 
be  inspected  and  cleaned  from  time  to  time  an  ar- 
langement  is  always  made  for  by-passing  the  gases. 
The  device  consists  of  vertical  castiron  tubes  with 
connecting  headers  at  the  ends,  the  tubes  being  some- 
times staggered  so  that  the  gases  will  impmge  against 
them.  The  external  surface  of  the  tubes  is  kept  clean 
!)y  scrapers,  operated  from  a  small  steam  engine.  The 
tubes  obstruct  the  draft,  and  some  form  of  mechanical 
draft  is  employed  in  conjunction  with  economizers. 
About  4.8  sq.  ft.  of  economizer  surface  are  ordinarily 
used  per  boiler  horsepower. 

THERMOTWISTERS. 

1.  A  tjoiler  e\"aporates  3000  lb.  of  water  per  hour  from  u 
feed-water  temperature  ot200°F.  to  dry  steam  at  160  lb.  pressure 
which  corresponds  to  a  temperature  of  363.6°  F.  What  is  its 
horsepower? 

2.  In  the  above  problem  what  proportion  of  the  whole  heat 
in  the  fuel  is  carried  away  in  the  flue  gases,  if  their  tempera- 
ture is  600°  F.  assuming  the  specific  heats  of  the  gases  to  be 
constant?  The  initial  temperature  of  the  fuel  and  air  supplied 
is    0°    F. 

3.  In  the  second  problem,  what  would  be  the  percentage  of 
saving  due  to  an  economizer  which  reduced  the  gas  temperature 
to  400°   F? 

SOLLTIOX     OF     TIIK.RMOTWISTERS     FOR     FIRST     LECTl'RE. 

1.  The  normal  temperature  of  the  human  body  is  98.6°  F. 
K.vpress   in   Centigrade   and   Reaumur  degrees. 

Substituting  in  formulas  1  and  3,  page  209,  and  solving  for 
C,  we   have 

F  =  9/5  C  -I-  32  or  98.6  =  9/5  C  -1-  32 

9/5  C  =  66.6  or  C  =  37.°0     Ans. 
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R  =  4/9   (F- 


2)   or  R  =  —  (9S.6— 32) 


« 

or    R: 


;i;9.6°      Ans. 


2.  Compute  by  equations  given  above  at  what  temperature 
the  Fahrenheit  and  Centigrade  scales  road  alike.  Similarly 
for   the    Fahrenheit   and   Reaumur   scales. 

Evidently    the    scales    will    read    alike    when    F  =  C    in    the 
eciuation    F==9/5C4-32.    hence    substituting    F  =  C.    we    have 
C  =  9/5C  + S2.  or  C  =  -40°     Ans. 
Similarlv   in  the  second  case,  R  must  equal  F  in   the  equa- 
tion  R  =  4/9    (F  —  32),   hence  substituting   R^F,   we  have 
F  =  4/9    (F  — 32)    or  F^-25.6°      Ans. 

3.  Given  that  y  =  mx -)- b  is  an  equation  which  represents 
in  general  the  three  thermometer  scales  in  which  y  or  x  can  be 
either  F,  C  or  R.  Compute  the  two  constants  m  and  b  by  sub- 
stituting corresponding  values  on  scales  tor  boiling  and  freez- 
ing point  of  water  and  thus  deduce  for  yourself  the  three 
equations    above. 

(1)  In   the  Fahrenheit-Centigrade  relationship — 

At   freezing   point   of   water   F  =  32,   C  =  0.      Hence   substi- 
tuting In  y  =  mx  +  b,  we  have  when  y  =  F  and  x  =  C 
32  =  mO-4-b.   or  b  =  32 
Again    at   boiling   point   of   water   F  =  212,   C  =  100.    Hence 
substituting,    we    have 

212  ^m  100  +  b=:mlOO -f- 32.    or    m  :=  9/5 
Therefore    in    y  =:  mx -t- b,    we    have 

F  ^  9/5  C -1-32     Ans. 

(2)  In    the    Centigrade-Reaumur    relationship — 

At  freezing  point  of  water  C  =  0,  R:=0.     Hence  substitut- 
ing in  y  =  mx-f-b,  we  have,  when  y  =  C  and  x  =  R  — 
0  =  mO-|-b,   or   b=:0 
Again    at    boiling   point    of    water   C=z=100.    R  =r  8o 
substituting,    we    have 

100=;m  SO  4- b=:m-80,   or   m  =  5/-1 
Therefore    in    y  =  mx  +  b,    we   have   C  =  5/1     Ans. 

(3)  In   the   Reaumur-Fahrenheit   relationship — 

At   freezing   point   of  water   R=:0,   F=:32,      Hence   substi- 
tuting in  y  =  mx  -|-  b,  we  have  when  y  =z  R  and  x  =:  F  — 
0:=m32-(-b,   or   b=r-32   m    (a) 
Again   at   boiling   point    of   water    R  ^  SO,    F  =  212.      Hence 
substituting,   we   have 

S0^m212  4-b,   or   b  =  SO  —  212  m    (b) 
Eliminating  .b   from    (a)    and    (b),   we   have 

4 

—  32m  =  S0  —  212  m.   or   m  =  — .      Hence   b  =:  —  4/9   2S/32 

9 

Therefore    in    y^mx-+-b,    we    have 

R  =  4/9    F  —  4/9  32,    or    R  :  !•— 32)      Ans. 


Hence       ■- 


NINETEENTH     ANNUAL     CONVENTION 
PACIFIC  COAST  GAS  ASSOCIATION. 

It  was  a  notable  gathering 
that  met  in  Oakland  during  the 
past  week  and  one  that  will 
long  linger  in  the  memories  of 
all  ihose  who  attended  the  ses- 
sions of  the  annual  convention 
of  the  Pacific  Coast  Gas  Asso- 
ciation. 

Delegates  to  the  nineteenth  annual  convention  of 
the  Pacific  Coast  Gas  Association  gathered  at  For- 
esters" Hall,  Thirteenth  and  Clay  streets,  Oakland,  at 
10  o'clock  a.m.,  September  19th,  and  took  preliminary 
steps  toward  the  establishment  of  a  gas  engineer  de- 
gree at  the  I'niversity  of  California.  The  sum  of 
$6000  was  subscribed  by  members  of  the  association, 
who  agreed  to  pav  pledges  in  five  annual  installments 
until  the  required  sum  has  been  entirely  paid  up. 
John  A.  Britton  of  the  Pacific  Gas  and  Electric  Coni- 
panj-,  secretary-treasurer  of  the  association,  originated 
the  idea. 

In  point  of  attendance  the  convention  was  the 
largest  which  has  ever  been  held  in  the  history  of  the 
association.  Frank  A.  Leach,  Jr.,  manager  of  the  Oak- 
land Gas,  Light  and  Heat  Company,  called  the  meeting 
to  order  as  president  of  the  association.  A  large  dele- 
gation of  Southern  California  gas  men   carried   large 


gilt  buttons  in  their  lapels  announcing  that  San  Diego 
aspired  to  the  annual  convention  next  year. 

Because  of  its  inactivity,  the  committee  appointed 
at  the  last  convention  of  the  association  to  prepare  lor 
a  national  convention  in  San  Francisco  in  iyi5  was 
dis.solved,  and  John  A.  Britton,  as  secretary,  read  a 
copy  of  an  invitation  issued  by  the  gas  corporations  of 
the  Pacific  Coast  to  the  olticials  oi  similar  concerns 
throughout  the  country  to  attend  a  national  congress 
in  San  Francisco  during  the  lime  of  the  Panama-Pacific 
Exposition.  John  A.  Britton,  Leo  A.  Lowe,  W.  B. 
Cline,  John  Martin  and  George  II.  Collins  were  ap- 
pointed to  look  after  the  aiTairs  of  the  national  gather- 
ing to  be  held  here  in  1915. 

Leach,  in  his  opening  address,  talked  of  the  new 
corporation  tax,  and  also  spoke  strongly  against  the 
employers'  liability  act  and  gave  a  general  discussion 
of  the  various  amendments  which  aitect  the  gas  men, 
and  which  will  be  voted  on  at  the  coming  election  next 
month. 

The  sessions  of  the  convention  continued  to  Thurs- 
da\  evening.  \\  ednesday  was  devoted  to  another 
business  session,  when  a  series  of  papers  wer^  read.  .\i 
7  o'clock  Wednesday  evening  a  banquet  was  served  lo 
the  delegates  at  the  Key  Route  Inn.  On  Thursday  the 
delegates  made  a  tour  of  Oakland,  including  the  in- 
spection of  the  Standard  Oil  Works  at  Richmond, 
l^unchcon  was  later  served  at  Piedmont  Park. 

At  the  banquet  on  Wednesday  evening  John  A. 
Britton  appeared  as  the  amiable  toastmaster  of  the 
occasion.  The  jovial  stunts  of  John  F.  Parker  and 
E.  T.  Van  der  Naillen,  the  former  as  songmaster  and 
"jollier,"  the  latter  as  burlesque  councilman  and  "Por- 
tugee,"  kept  the  banquet  in  a  roar  throughout  the 
entire  evening. 

Taking  it  all  in  all  the  nineteenth  annual  gathering 
of  the  Pacific  Coast  Gas  .Association  will  go  down  into 
history  as  the  most  profitable  and  pleasant  gathering 
ever  undertaken  by  the  organization. 

The  entire  papers  presented  at  the  convention  will 
appear  in  the  columns  of  the  Journal  and  will  com- 
mence in  the  following  pages. 

The  papers  read  at  the  convention  are  as  follows ; 

President's  Address Frank  A.  Leach,  Jr. 

Unstable  Flydrocarboiis  in   llluininating  Gas 

E.  C. Jones 

Suburban  Gas  Distribution C.  S.  S.  Forney 

Rate  Fixing Prof.  C.  L.  Cory 

The  Napthalene  Problem  in  Oil  Gas  Manufacture 

and  Distribution F.  S.  Wade 


Early  Gas  Lighting. 


W.  R.  Morgan 


Mechanical   Handling  of  Carbon   By-Products  of 

the  Oil  Gas  Process D.  J.  Young 

The  (ias  Meter '. W.  M.  DuVal 

Measures   Employed   to   Decrease   Complaints  of 

Customers San  Diego  Gas  Company 

Wrinkles F.  C.  Millard 

E.xperiences John  D.  Kuster 

Novelties John  Clements 

The  officers  for  the  Pacific  Coast  Gas  Association 
elected  at  the  meeting  Wednesda}^  are  William  Baur- 
hyte,  president;  H.  E.  Adams,  vice-president;  J.  A. 
Britton.  secretary;  H.  Bostwick,  assistant  secretary. 
The  directors  are  H.  C.  Keys,  C.  S.  Slants,  S.  W.  Cole- 
man, H.  H.  Jones,  C.  Halbertion  and  R.  Thompson. 
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PRESIDENT'S  ADDRESS. 

BY  FRAKK  W.  LEACH,  XB.. 

As  president  of  the  Pacific  Coast  Gas  Association 
and  as  a  citizen  of  Oakland,  I  am  very  pleased  to  wel- 
come you  here  this  morning  in  our  Nineteenth  An- 
nual Convention. 

The  year  just  finished  has  been  one  of  great  ac- 
tivity and  importance  to  the  gas  and  allied  industries 
on  the  Pacific  Coast.  There  has  been  an  ever-increas- 
ing demand  for  our  commodity.  New  avenues  for  out- 
put have  been  opened  and  established  sources  of  in- 
come enlarged.  The  field  for  industrial  appliances 
continues  to  increase  and  it  is  now  the  exception  to 
find  a  factory,  laundry  or  workshop  that  is  not  using 
gas  in  some  part  of  its  operation. 

There  has  been  an  increasing  demand  for  gas  for 
illumination  notwithstanding  the  great  improvement 
in  electric  incandescent  lamps  during  the  past  year. 
The  introduction  of  high-efficiency  electric  lamps  with 
their  long  white  rays  have  popularized  the  brilliant 
white  light  of  the  gas  arc  and  other  mantle  burners. 
The  manufacturers  of  gas  arcs  have  kept  pace  with  the 
improvements  of  electric  manufacturers  and  there  is 
today  a  strong  demand  for  this  form  of  illumination. 

Light  is  popularly  judged  by  comparison;  arti- 
ficial light  is  compared  with  sunlight,  one  artificial 
illumination  with  another.  And  gentlemen,  from  my 
observation  of  present  day  gas  illumination,  we,  as 
gas  men,  have  no  apologies  to  make;  nothing  to  fear; 
simply  to  send  out  our  solicitors  and  the  business  is 
ours. 

There  has  been  introduced  a  new  inverted  double 
burner  for  street  illumination  which  is  being  installed 
in  this  city  with  great  satisfaction.  Already  approx- 
imately 500  have  been  installed  and  200  more  have 
been  ordered.  They  are  being  placed  in  the  thickly 
settled  residence  districts  where  the  sidewalks  are 
lined  with  shade  trees  and  where  the  old  form  of 
street  lighting  by  electric  arcs  300  feet  apart  was  prac- 
tically useless.  Thus  not  only  are  new  avenues  of 
revenue  opening  to  us,  but  also  are  we  again  coming 
into  our  own. 

The  extensive  development  of  the  oil  fields  has 
continued.  New  gushers  have  been  brought  in  with 
many  supplying  enormous  quantities  of  gas  at  great 
pressure.  This  gas  has  been  conserv-ed  in  a  very 
limited  way  to  date.  Only  a  few  small  towns  in  the 
immediate  vicinity  are  supplied,  although  a  consid- 
erable quantity  is  being  used  under  boilers  in  the 
fields.  Reports  have  come  from  time  to  time  that  the 
gas  wells  were  alreadj^  showing  signs  of  giving  out; 
but  experienced  gas  men  from  the  Eastern  fields  say 
they  look  for  large  development  of  this  branch  of 
their  industry  in  the  near  future.  The  develop:: 
of  many  individual  producers  of  varying  quality  c:  ... 
has  caused  much  concern  to  the  gas  companies  buying 
from  distributing  companies.  The  difference  in  grav- 
ity and  impurities  is  sufficient  to  cause  great  incon- 
venience in  manufacture. 

The  advance  in  manufacture  has  been  confined 
mainly  to  refinement  in  our  well  established  systems 
of  oil  gas  which  have  come  into  general  use  in  Cali- 
fornia.^ The  use  of  residual  carbon  in  the  manufac- 
ture of  carbureted  water  gas  has  been  demonstrated 


a  success  and  it  is  now  possible  to  regulate  the  pro- 
duction of  carbon  within  the  limits  of  its  use  for  that 
purpose. 

Under  Senate  Constitutional  Amendment  No.  1, 
adopted  October  5,  1910,  becoming  effective  January 
1.  1911,  and  approved  by  the  citizens  of  California  un- 
vrider  the  Act  of  the  Legislature  (Chapter  335,  ap- 
;  'oved  April  1,  1911),  the  entire  system  of  taxation  for 
.■state  purposes  has  been  changed. 

Section  1  sets  forth:  "Taxes  levied,  assessed  and 
collected  as  hereinafter  provided  upon  railroads,  in- 
cluding street  railways,  whether  operated  in  one  or 
more  counties;  sleeping  car,  dining  car,  drawing-room 
car  and  palace  car  companies,  refrigerator,  oil,  stock, 
fruit,  and  other  car-loaning  and  other  car  companies 
operating  upon  railroads  in  this  State;  companies 
doing  express  business  on  any  railroad,  steamboat, 
vessel,  or  stage  line  in  this  State;  telegraph  companies, 
telephone  companies ;  companies  engaged  in  the  trans- 
mission or  sale  of  gas  or  electricitj- ;  insurance  com- 
panies; banks,  banking  associations,  savings  and  loan 
societies,  and  trust  companies;  and  taxes  upon  all 
franchises  of  every  kind  and  nature,  shall  be  entirely 
and  exclusively  for  State  purposes,  and  shall  be 
assessed  and  levied  by  the  State  Board  of  Equali'.a- 
tion,  and  collected  in  the  manner  hereinafter  pro- 
vided. The  word  'company'  and  the  word  'companies' 
as  used  in  this  act  shall  include  persons,  partnerships, 
joint  stock  associations,  companies,  and  corporations. 
Section  2:  "All  railroad  companies,  including 
street  railway's,  whether  operated  in  one  or  more  coun- 
ties; all  sleeping  car,  dining  car,  drawing-room  car 
ar'  --'--c  car  companies,  all  refrigerator,  oil,  stock, 
fr  other  car-loaning,  and  other  car  companies, 

operating  upon  the  railroads  in  this  State ;  all  companies 
doing  express  business  on  any  railroad,  steamboat,  ves- 
sel, or  stage  line  in  this  State;  all  telegraph  and  tele- 
phone co:  and  all  companies  engaged  in  the 
transmis?;  .e  of  gas  or  electricity  shall  annually 
pay  to  the  State  a  tax  upon  their  franchises,  roadways, 
roadbeds,  rails,  rolling  stock,  poles,  wires,  pipes,  canals, 
duits,  rights  of  way,  and  other  property,  or  any  part 
thereof,  used  exclusively  in  the  operation  of  their  busi- 
ness in  th^-  ^'^*e,  computed  as  follows:  Said  tax 
?hall  be  the  percentages  hereinafter  fixed 
•-ipon  the  gT...;^  receipts  from  operation  of  such  com- 
panies and  each  thereof  vr:*h:r.  this  State.  When 
such  companies  are  opera:  y  within  and  partly 
w;'  •':is  State,  the  grob;  re  c:pts  within  this  State 
>j  Ic-em.ed  to  be  all  receipts  on  b'.i=ine?s  begin- 
ning and  ending  within  this  State  ortion, 
based  upon  the  proportion  of  the  ;..-.^i-j>.  ...ihin  this 
State  to  the  entire  mileage  over  which  such  business  is 
■ne,  of  receipts  on  all  business  passing  through,  into, 
-  out  of  this  State. 

"The  percentages  above  mentioned  shall  be  as 
follows  :  On  all  railroad  companies,  including  street  rail- 
ways, four  'per  cent ;  on  all  sleeping  car,  dining  car, 
drawing-room  car,  palace  car  companies,  refrigerator, 
oil,  stock,  fruit,  and  other  car-loaning,  and  other  car 
companies,  three  per  cent:  on  all  companies  doing  ex- 
press business  on  any  railroad,  steamboat,  vessel  or 
stage  line,  two  per  cent :  on  all  telegraph  and  telephone 
companies,  three  and  one-half  per  cent;  on  all  com- 
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panics  engaged  in  the  transmission  or  sale  of  gas 
or  electricity,  four  per  cent.  Such  taxes  shall  be  in 
Heu  of  all  other  taxes  and  hcenses.  State,  county,  and 
municipal,  upon  the  property  above  enumerated  of  such 
companies  except  as  otherwise  provided  in  section 
fourteen  of  article  thirteen  of  the  constitution  of  this 
State,  and  as  provided  in  section  twenty-two  of  article 
four  of  said  constitution. 

"The  word  'municipal'  as  used  in  this  act  shall 
apply  to  incoroprated  towns  and  cities  formed  under 
article  eleven  of  the  constitution  of  this  State  and  to 
none  other." 

The  preparation  of  reports  required  by  the  State 
Board  of  Equalization  entailed  a  great  burden  upon 
the  companies  coming  within  the  law  and  the  4  per 
cent  of  gross  receipts  assessed  to  gas  and  electric 
companies  has  added  materially  to  the  total  taxes  paid. 
The  total  receipts  of  these  companies  in  California  for 
the  year  ending  December  31,  1910,  was  $30,458,313, 
producing  over  $1,200,000,  over  10  per  cent  of  the 
total  amount  of  taxes  raised  for  State  purposes. 

On  September  1,  1911,  Senate  Bill  No  .14  passed 
by  the  Legislature  went  into  effect,  relating  to  the 
liability  of  employers  for  injuries  or  death  sustained 
by  their  employees,  providing  for  compensation  for  the 
accidental  injury  of  employees,  established  an  in- 
dustrial accident  board  to  be  appointed  by  the  Gov- 
ernor, making  an  appropriation  therefor,  defining  its 
powers  and  providing  for  a  review  of  its  awards. 

The  terms  of  this  Act  are  yet  optional  so  far  as 
assuming  the  fixed  basis  of  compensation  is  concerned. 
The  act  fixes  the  amount  to  be  paid  in  all  cases  from 
slight  injuries  to  death.  (But  nothing  is  allowed  if  the 
period  of  disability  does  not  last  more  than  a  week.) 
All  disputes  between  injured  workmen  and  their  em- 
ployers are  to  be  adjusted  by  an  "Industrial  Accident 
Board"  to  be  appointed  by  the  Governor.  Appeals  lie  to 
the  Superior  Court  and  then  to  the  Supreme  Court, 
but  only  as  to  the  question  of  fraud  and  to  the  suffi- 
ciency of  the  facts  to  support  the  findings  of  the  Board. 
All  such  appeals  are  to  be  given  preference  on  the 
court  calendar.  But  whether  accepted  or  not,  the  old 
defenses  of  contributory  negligence,  assumed  risk  and 
negligence  of  fellow  servants,  are  repealed.  In  other 
words,  if  an  employer  chooses  to  place  himself  witliin 
the  act,  his  responsibility  and  damage  are  clearly  de- 
termined thereby ;  if  he  does  not,  he  must  defend  him- 
self in  ordinary  actions  at  law,  but  without  the  de- 
fenses above  named,  and  without  limit  as  to  how  much 
a  jury  may  award  in  damages.  The  only  negligence 
of  the  employee  which  will  bar  recovery  is  "willful 
misconduct." 

At  our  next  election  in  October,  an  amendment 
will  be  placed  before  the  people  to  remove  the  optional 
phase  of  the  act,  and  make  the  acceptance  of  the  fixed 
compensation  compulsory.  This  form  of  legislation 
has  become  popular,  not  only  in  California,  but  in 
many  other  States.  There  is  no  doubt  that  all  con- 
cerned would  be  greatly  benefited  by  regulations 
which  would  procure  for  the  injuried  a  larger  portion 
of  the  amount  paid  by  the  employer.  z\t  present,  much 
less  than  50  per  cent  reaches  the  injured.  The  balance 
is  consumed  in  expenses.  Much  anxiety  has  been  felt 
by  employers  on  account  of  the  act ;  but  just  how  great 


a  burden  it  may  prove  to  be  is  yet  to  be  demonstrated. 

At  our  last  meeting  President  Cline  called  atten- 
tion to  the  desirability  of  a  Public  Service  Commission 
for  the  State  of  California  along  the  lines  of  those 
established  by  other  States.  Two  amendments  to  the 
consideration  have  been  approved  for  submission  to  the 
people  in  October — Assembly  Constitutional  Amend- 
ment No.  6  enlarging  the  number  of  Railroad  Commis- 
sioners to  5,  and  Senate  Constitutional  Amendment 
No.  47  enlarging  the  powers  of  that  Commission 
This  makes  it  optional  for  cities  by  majority  vote  to  re- 
tain unto  themselves  the  right  to  regulate  public  utili- 
ties as  heretofore  and  also  to  recover  such  right  even 
after  it  has  been  surrendered  to  the  State  Railroad 
Commission. 

It  is  to  be  regretted  that  California  cannot  have 
a  Commission  with  complete  control  similar  to  the 
other  progressive  States  where  so  much  has  been  ac- 
complished. The  State  of  Nevada  has  adopted  and  is 
now  working  under  a  Public  Service  Commission  very 
similar  to  the  Wisconsin  Commission  and,  although 
its  field  of  labor  is  limited,  it  is  handling  the  problems 
in  a  progressive  manner. 

The  absolute  necessity  for  such  a  Commission  is 
demonstrated  in  Los  Angeles's  experience.  Their  Local 
Board  of  Public  Utilities  clothed  with  extraordinary 
powers,  was  repudiated  by  the  City  Council  in  its  de- 
sire to  meet  with  popular  approval  after  exhaustive 
investigation  and  report  by  high-priced  experts. 

The  settlement  of  the  San  Francisco  Rate  Case 
by  compromise  has  disposed  of  the  most  important 
litigation  of  interest  to  gas  men.  There  have  been 
many  minor  cases  of  damage,  etc.  The  California 
District  Court  of  Appeals,  115  Pac.  754,  Fair  vs.  Nome 
Gas  &  Electric  Company,  has  sustained  the  findings 
of  the  Lower  Court  upholding  the  provisions  of  Sec- 
tion 629,  California  Civil  Code,  regulating  the  furnish- 
ing of  service  when  the  consumer  is  within  100  feet 
of  the  main. 

The  labor  situation,  so  far  as  the  gas  industry  is 
concerned,  has  been  very  satisfactory  during  the  last 
year.  The  wonderful  growth  of  all  the  cities  on  the 
Coast  has  required  very  extensive  construction  work, 
keeping  large  numbers  of  men  employed  during  the 
entire  year.  While  the  agitator  is  always  with  us,  I 
believe  there  exists  a  better  feeling  between  the  gas 
companies  and  their  men  than  in  almost  any  other 
calling. 

Pursuant  to  instructions  given  at  the  last  con- 
vention, a  committee  was  appointed  for  the  purpose 
of  arranging  for  the  Congress  of  Gas  Men  to  be  held 
in  San  Francisco  during  the  Panama-Pacific  Expo- 
sition in  1915.  Invitations  to  participate  have  been 
sent  to  the  General  Associations  and  I  believe  a  con- 
tinuance of  our  effort  will  result  in  the  greatest  gath- 
ering of  gas  men  ever  convened. 

At  this  time  I  wish  to  thank  the  officers  of  the 
Association  for  their  hearty  co-operation  during  the 
year,  and  especially  in  preparation  foi'  this  conven- 
tion. I  also  desire  to  thank  those  who  have  gener- 
ously given  their  time  in  the  preparation  of  the  papers 
to  be  read  before  this  meeting.  Subjects  of  most  vital 
importance  are  before  us  and  I  trust  that  all  present 
will  take  an  active  part  in  their  discussion. 
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THE  GAS  METER. 

BY    W.    M.    DU    VAL- 

I  want  to  begin  by  saying  that  I  am  indebted  to 
Mr.  William  McDonald  of  Albany,  N.  Y.,  for  much 
of  the  data  contained  in  this  paper. 

■  From  the  time  James  Murdock  in  1792  first  man- 
ufactured gas  for  commercial,  or  as  King  says,  for 
economical  purposes,  until  about  the  year  1820,  there 
was  no  way  of  ascertaining  how  much  gas  was  used, 
excepting  by  counting  the  number  of  burners  used 
and  guessing  at  the  amount  each  burner  consumed 
per  hour,  or  some  other  period. 

This  proved  a  very  unsatisfactory  way  of  selling 
gas,  as  the  unscrupulous  consumer  always  got  the  best 
of  it,  and  the  honest  one  the  worst,  and  it  is  a  fact 
that  until  some  method  of  measuring  gas  was  obtained 
all  attempts  to  sell  gas  commercially  were  financial 
failures. 

So  those  engaged  in  the  manufacture  and  sale 
of  gas  soon  realized  the  necessity  of  securing  some 
instrument  that  would  inform  them  how  much  was 
being  used,  and  set  themselves  seriously  to  accom- 
plish what  must  have  seemed  to  them  an  exceedingly 
difficult  task. 

It  is  not  the  intention  here  to  undertake  to  de- 
scribe the  mechanical  details  of  these  first  attempts 
at  meter  making,  as  they  are  fully  described  in  King's 
"Treatise  on  Coal  Gas,"  and  so  far  as  wet  meters  are 
concerned,  in  a  paper  on  Station  Meters  by  Mr.  Donald 
McDonald,  of  Albany,  N.  Y.,  and  read  at  the  Con- 
gress of  Gas  Associations  in  June,  1904. 

It  may  be  said  briefly,  however,  that,  spurred 
on  by  the  necessity  for  a  measure  of  some  kind,  Sam- 
uel Clegg  early  in  1815  made  the  first  known  attempt 
to  make  a  gas  measuring  machine.  It  was  a  crude 
attempt  and  wfould  not  work  practically.  His  second 
attempt  was  made  in  December,  1815,  and  he  suc- 
ceeded so  far  as  to  have  his  measure  styled  "The  First 
Gas  Meter."  In  1817  and  1818  Mr.  John  Malam 
greatly  improved  Clegg's  meter,  and  it  was  again 
improved  and  made  practical  by  Samuel  Crosley,  who 
became  possessed  of  Clegg's  patents  in  the  year  1819 
or  1820.       ^ 

In  1820  the  manufacture  of  wet  gas  meters  was 
commenced  and  carried  on  as  a  regular  business,  and 
the  sellers  of  gas  gradually  began  their  use.  As  an 
illustration  of  conditions,  I  quote  the  following  from 
the  prospectus  issued  by  the  Edinburgh  Oil-Gas  Light 
Co.  in  1824: 

"The  directors  of  this  company  beg  leave  to  an- 
nounce to  the  inhabitants  of  Edinburgh,  that  they  will 
be  ready  early  in  November  next,  to  supply  them  with 
a  light,  which,  for  brilliancy,  cleanliness,  and  economy, 
has  not  yet  been  equalled." 

"To  suit  the  convenience  of  customers,  they  have 
resolved  to  supply  them  with  meters,  through  which 
all  the  gas  passes,  and  is  registered  with  the  greatest 
accuracy.  By  this  plan  the  consumers  can  be  charged 
for  no  more  than  the  exact  quantity  consumed,  what- 
ever may  be  the  number  or  description  of  lights  em- 
ployed by  them.  Neither  are  they  limited  in  point  of 
time,  but  may  use  the  light  for  a  longer  or  shorter 
period  as  best  suits  them,  and  may  increase  or  dimin- 
ish the  quantity  at  pleasure." 


The  first  dry  meter  was  patented  by  John  Malam 
in  1820,  but  it  did  not  prove  to  be  of  any  practical 
value,  and  apparently  no  further  attempt  was  made 
to  secure  a  dry  meter  until  1833,  when  an  American 
named  Bogardus,  of  Baltimore,  invented  a  dry  meter 
which  was  patented  in  England  by  Mr.  Bery.  In  1836 
this  same  Bogardus  invented  another  machine  in- 
tended to  be  a  dry  meter,  but  it  apparently  was  never 
completed.  An  Englishman  named  Edge  became  the 
owner  of  Bogardus's  first  patents,  and  very  much  im- 
proved the  meter,  and  sold  the  rights  to  The  Dry 
Meter  Co.,  London,  who  made  an  attempt  to  manu- 
facture it  for  sale,  but  apparently  they  never  succeeded 
in  getting  it  on  the  market,  as  they  abandoned  its 
manufacture  in  a  comparatively  short  time. 

About  this  time  Mr.  Defries  invented  what  has 
been  known  since  as  the  three  diaphragm  round  meter, 
and  eventually  a  large  number  of  these  meters  were 
made  and  sold,  as  many  of  the  companies  on  the  Pacific 
Coast  know.  The  diaphragm  used  in  these  meters 
was,  and  is  still  known  as  the  "Defries  diaphragm," 
and  up  to  the  time  of  its  invention  and  manufacture 
was  altogether  the  best  dry  meter  that  had  yet  been 
made. 

King  says  that  it  is  not  an  exaggeration  to  say 
that  Mr.  W.  Richards  stands  in  the  same  relation 
to  the  dry  meter  that  John  Malam  does  to  the  wet. 
He  made  it  a  measuring  instrument  insuring  more 
regularity  in  its  action  and  greater  accuracy  in  its  reg- 
istration than  any  that  had  been  previously  made.  This 
meter,  which  is  the  two  diaphragm  meter,  was  in- 
vented by  him  in  conjunction  with  Mr.  Croll  in  1844, 
and  with  some  modifications  is  today  the  meter  most 
largely  used  for  measuring  gas. 

Before  leaving  the  subject  of  wet  meters,  however, 
it  should  be  noted  that  nothing  has  ever  been  evolved 
that  would  satisfactorily  take  its  place  for  certain 
purposes.  As  a  station  meter  at  the  gas  works,  as  a 
philosophical  instrument  in  the  laboratory  or  photo- 
meter room,  its  place  is  practically  undisputed. 

Made  as  it  is  entirely  of  metal  on  the  principle  of 
a  screw  and  charged  with  water  to  such  a  height  as 
to  make  the  meter  operative,  it  constitutes  an  exact 
measure,  which  King  truly  says,  "May  be  placed 
among  the  most  beautiful  of  mechanical  inventions," 
and  which  as  he  suggests,  establishes  an  imperishable 
monument  to  the  names  of  Samuel  Clegg,  John  Ma- 
lam, Samuel  Crosley  and  William  Parkinson.  To 
these  names  must  now  be  added  the  name  of  C.  W. 
Hinman,  of  Boston. 

Mr.  Hinman's  achievement  was  not  so  much  in 
the  line  of  evolving  an  original  principle  in  measure- 
ment, as  it  was  in  the  application  of  the  principles 
which  Clegg  and  Crosley  had  laid  down,  but  he  per- 
fected these  principles  to  such  an  extent  a^  to  con- 
stitute original  invention  along  the  line  of  utilizing 
to  a  grea|;er  extent  than  ever  before  the  cubical  con- 
tents of  the  casing  of  the  meter,  and  by  his  arrange- 
ment of  measuring  partitions  a  drum  revolving  at  a 
periphery  speed  at  a  given  loss  of  pressure  not  here- 
tofore possible.  This  invention  has  been  so  success- 
ful as  to  make  station  meters  built  under  his  patents 
practically  part  of  the  standard  specifications  for  a 
gas  works  in  this  country. 
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While  the  dry  meter  was  invented  by  Richards 
and  Croll,  and  manufactured  by  them,  yet  it  seems  to 
have  been  Mr.  Thomas  Glover  who  improved  and 
simplified  and  put  on  the  market  large  quantities  of 
this  well-known  dry  gas  meter,  and  it  is  known  today 
as  the  "Glover  Two  Diaphragm  Shde  Valve  Meter." 
While  many  improvements  in  methods  of  construc- 
tion have  been  made  in  the  past  fifty  years,  the  me- 
chanical principles  of  this  meter  have  proved  to  be 
sound  and  it  stands  as  the  best  exemplification  of  a 
practical  consumer's  meter,  and  will  probably  so  re- 
main for  a  long  time  to  come. 

Especially  in  the  past  forty  years  there  have  been 
many  attempts  made  to  produce  measuring  devices 
that  would  be  superior  in  some  features  at  least,  or 
an  improvement  upon  the  two  diaphragm  slide  valve 
meter,  but  the  writer  believes  that  it  can  be  safely 
said  that  no  one  has  yet  succeeded  in  accomplishing 
this,  and  it  is  the  opinion  of  the  writer,  gathered  from 
as  n;any  sources  of  knowledge  on  this  subject  as  has 
been  possible  for  him  to  reach,  that  the  two  dia- 
phragm slide  valve  meter  in  a  tin  plate  case  will  con- 
tinue to  be  used  for  many  years  to  come  to  measure 
the  great  volume  of  gas  made  and  sold  for  domestic 
purposes. 

Wet  meters  had  been  in  use  for  some  time  on 
this  side  of  the  Atlantic,  when  Defries  and  Richards 
brought  out  their  dry  meters  in  England.  Before 
relating  briefly  the  story  of  the  making  of  the  first 
meters  in  this  country,  it  may  be  said,  that,  in  a 
general  way  the  gas  companies  here  found  themselves 
confronted  with  the  same  problem  that  the  English 
gas  makers  had  encountered,  in  that  it  was  necessary 
in  order  to  make  a  financial  success  of  the  business, 
to  find  some  accurate  means  of  determining-  the 
amount  of  gas  used  by  each  consumer.  At  first  the 
gas  companies  here  as  in  England,  attempted  either 
to  manufacture  their  own  meters,  or  were  more  or  less 
financially  interested  in  the  enterprise,  but  this  rela- 
tion was  soon  discontinued  for  the  same  good  reasons 
that  gas  companies  do  not  today  engage  in  the 
business. 

The  relation  between  the  gas  company  and  its 
consumers  has  always  been  one  that  required  diplo- 
matic handling,  and  the  manufacture  of  its  own  meters 
by  the  gas  company  was,  and  is,  inadvisable,  if  for 
no  other  reason  than  the  obvious  one  that  the  gas 
company's  position  is  strengthened  by  being  able  to 
state  that  the  meters  by  which  the  consumer's  in- 
debtedness to  the  company  is  ascertained,  are  made 
by  disinterested  parties,  and  the  consumer  may,  there- 
fore, be  satisfied  that  the  determination  of  the  amount 
of  gas  consumed  is  correct.  So,  while  a  few  of  the 
early  gas  companies  did,  for  a  time,  make  some 
meters,  the  practice  was  soon  discontinued  and  the 
manufacture  of  meters  was  begun  independently  of 
the  gas  companies,  and  has  so  continued  up  to  the 
present  time. 

Not  the  least  of  the  pleasures  of  reading  history 
or  studying  the  record  of  the  accomplishments  of  the 
past,  is  to  find  some  reference  to  scenes  or  incidents 
which  occurred  in  localities  with  which  the-  reader 
is  familiar,  and  particularly  when  such  reference  leads 
to  places  with  which  the  reader  is,  or  has  been  inti- 
mately associated.     Especially  is  this  true  when  the 


reference  brings  back  thoughts  of  home  to  him  who 
has  wandered  far  in  search  of  success. 

So  the  writer  knows  he  will  be  pardoned  when 
he  states  that  it  was  of  peculiar  interest  to  him,  proud 
as  he  is  of  his  Maryland  birth  and  rearing,  to  find  as 
he  browsed  among  the  early  records  of  gas  making 
in  this  country,  that  the  first  practical  meter  makers 
in  the  United  States  were  located  in  Baltimore.  The 
names  of  the  men  who  started  this  enterprise  are  al- 
most forgotten,  and  the  little  shop  in  Concord  Street 
has  long  been  closed,  but  inquiry  on  the  writer's  part 
developed  the  fact  that  meters  bearing  the  badge  of 
Slaney  and  Collier,  or  the  Phoenix  Meter  Co.  occa- 
sionally turn  up  in  an  odd  lot  sent  in  for  repairs. 

Mr.  H.  C.  Slaney  contributed  a  paper  to  the  meet- 
ing of  the  American  Gas  Light  Association  in  Wash- 
ington in  1894,  in  which  he  gave  some  details  of  the 
early  Baltimore  meter  makers.  The  first  meter  was 
made  there  in  1832  by  James  Hill,  and  he  was  fol- 
lowed by  Mr.  John  Rogers  and  by  Mr.  John  M.  Slaney, 
whose  son  afterwards  took  in  Charles  Collier  as  part- 
ner and  started  the  shop  in  Concord  Street  in  1848. 
This  partnership  was  merged  into  the  Phoenix  Meter 
Co.,  which  was  liquidated  in  1859.  In  the  meantime, 
and,  in  fact,  shortly  after  meters  had  been  made  in 
Baltimore,  meter  making  had  begun  in  other  eastern 
cities:  in  1836  in  New  York;  in  1837  in  Philadelphia; 
in  1849  in  Boston,  and  in  1855  in  Albany. 

That  there  was  considerable  competition  in  the 
business  even  in  this  early  day  would  be  indicated 
by  the  following  extract  from  a  paper  contributed  by 
Mr.  Donald  McDonald  of  Albany,  under  the  head  of 
"Meters  and  Meter  Makers"  in  the  semi-centennial 
issue  of  the  American  Gas  Light  Journal  in  1909: 

"In  the  first  issue  of  this  Journal,  of  which  this 
number  is  the  semi-centenary,  there  appeared  the  ad- 
vertisement of  two  firms  of  meter  makers ;  that  of 
Samuel  Down  of  New  York,  and  of  Code,  Hopper  & 
Gratz  of  Philadelphia.  In  Mr.  Down's  advertisement 
appears  the  following  paragraph  which,  read  in  the 
light  of  today,  has  in  it  a  considerable  element  of 
humor.  After  assuring  his  prospective  customers  of 
the  high  quality  of  the  meters  which  he  is  now  pro- 
ducing, he  continues  with  these  words:  'He  deems 
it  highly  necessary  to  place  gas  light  companies 
throughout  the  Union,  British  Provinces,  South  Amer- 
ica and  Cuba,  on  their  guard  against  all  parties  who 
are  industriously  endeavoring  to  introduce  to  their 
notice  patent  dry  gas  meters  constructed  precisely  in 
imitation  of  his,  but  with  Chinese-like  characteristics, 
not  fully  understanding  the  correct  principles  upon 
which  they  are  made.'  " 

It  is  not  within  the  scope  of  this  paper  to  at- 
tempt to  follow  the  fortunes  of  these  early  establish- 
ments, or  of  the  men  who  were  associated  with  them, 
except  to  note  that  these  men  have  been  among  those 
best  known  in  gas  circles,  and  many  of  them  have 
contributed  in  no  small  degree  to  the  substantial  pro- 
gress of  the  gas  business  both  on  the  engineering  and 
on  the  commercial  'side. 

It  seems  proper  that  some  reference  should  be 
made  to  the  subject  of  prepayment  meters,  and  in 
looking  into  this  subject  the  writer  finds  that  the 
first  mention  of  such  a  device  in  the  patent  office  was 
in  1889,  when  R.  W.  Brownhill  secured  three  patents 
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in  this  country  on  a  device  which  he  had  previously 
patented  in  England  and  in  Germany,  and  which  he 
styled  "An  Apparatus  for  Vending  Gas."  He  was 
quickly  followed  by  Charles  Middlebrook,  with  fur- 
ther patents  by  Brownhill,  and  then  by  Sawyer  and 
Purves,  W.  Cowan,  Darnel,  Orme,  G.  Carter,  J.  Hawk- 
yard,  J.  Gowe,  W.  A.  Thompson,  W.  N.  Milsted, 
R.  T.  and  J.  G.  Glover,  and  a  few  hundred  others 
too  numerous  to  mention,  two  of  them  being  here  in 
California. 

The  practical  manufacture  of  prepayment  meters 
began  in  England  in  1891  and  proved  successful  al- 
most from  the  start.  The  writer  is  informed  that  the 
first  prepayment  meters  sold  in  this  country  were 
made  by  the  American  Meter  Co.  under  Parkinson's 
patents  in  1893,  but  did  not  prove  very  successful. 
Like  all  new  things  that  succeed,  the  prepayment  meter 
was  a  development,  and  out  of  the  large  number  of 
men  who  tried  to  invent,  or  perfect  a  device  for  the 
purpose,  only  a  very  few  succeeded  in  making  a  pre- 
payment meter  that  by  its  simplicity  and  durability 
commended  itself  to  the  gas  companies  as  a  satis- 
factory article.  After  the  first  years  of  experiment 
and  with  the  discarding  of  innumerable  devices  that 
proved  to  be  useless,  two  or  three  types  of  automatic, 
or  as  we  call  them,  prepayment  meters,  came  to  be 
recognized  as  standard  articles  on  the  market,  and 
the  prepa3mient  meter  has  proved  to  be  a  great  help 
in  obtaining  consumers,  especially  among  the  middle 
and  poorer  classes  of  people,  and  there  are  today  a 
very  large  number  of  such  meters  in  use.  In  a  con- 
siderable number  of  smaller  manufacturing  towns, 
particularly  in  New  England,  the  local  gas  company 
has  a  greater  number  of  prepayment  customers  than 
any  other,  and  the  writer  notes  in  the  reports  given 
in  Brown's  Directory  for  1911,  that  in  one  New  Eng- 
land city  the  number  of  meters  in  use  is  given  as 
2,170,  of  which  only  30  are  not  of  the  prepayment 
type.  The  writer  believes  that  it  can  safely  be  said 
that  the  consumers  that  are  supplied  with  prepayment 
meters  are  as  a  class  the  best  satisfied  of  the  gas  com- 
panies' customers. 

I  will  also  refer  to  the  "Complaint"  meter,  first 
made  by  the  Maryland  Meter  Co.  of  Baltimore.  I  think 
about  1890.  This  meter  is  so  constructed  with  Seth 
Thomas  Clock  as  to  show  clearh^  to  any  consumer 
the  amount  of  gas  consumed  during  each  hour,  day 
or  night,  and  is  a  "shelter  in  the  time  of  storm"  to 
clerks  in  the  office  of  many  gas  companies. 

In  preparing  this  modest  paper,  which  the  writer 
looks  upon  as  as  a  little  sermon  on  the  subject  with 
which  he  is  most  familiar,  he  cast  about  for  a  text, 
and  he  found  it  in  a  society  magazine'  under  the  head 
of  definitions,  in  which  the  gas  meter  was  defined  as 
near  as  memory  recalls,  as  an  instrument  designed 
to  encourage  matrimony  by  inducing  economy  in 
illumination,  and  to  discourage  daily  baths.  Probably 
the  writer  of  this  epigram  had  no  thought  beyond  that 
of  gaining  a  smile  by  taking  a  fling  at  a  favored  target 
for  ridicule,  but  to  the  writer  there  was  contained,  in 
this  semi-humorous  remark,  a  text  that  furnished  food 
for  thought.  It  is  quite  unlikely  that  to  either  the 
ingenious  Malam  or  the  industrious  Clegg  did  the 
thought  occur  that  the  meter,  which  they  so  patiently 
tried  to  perfect  so  that  it  would  prove  to  be  an  accu- 


rate measure,  would  have  any  relation  to  the  cleanli- 
ness of  the  nation,  or,  to  carry  the  thought  a  little  fur- 
ther, on  the  preparation  of  the  world's  food  supply, 
and  yet  such  is  the  case. 

The  gas  that  is  measured  through  ineters  that 
are  the  evolution  of  the  creation  of  Malam  and  Clegg 
is  largely  used  to  not  only  light  the  dark  places,  but 
to  cook  the  breakfast,  and  often  times  the  dinner  and 
supper,  of  the  better  part  of  the  civilized  world.  Yet 
more,  even  where  civilization  has  elapsed  into  the  al- 
most barbaric  splendor  of  the  lobster  palaces  of  the 
Great  White  Way,  do  we  find  the  Bunsen  Burner 
roasting  the  canvas-back  duck  or  broiling  the  tooth- 
some sweetbread,  and  the  more  modest  highways  are 
dotted  with  the  dairy  lunch  with  the  gas  heated  grid- 
dle cooking  flapjacks  for  the  million. 

And  as  for  baths,  the  meter  man  can  hardly  sup- 
ply the  demand  for  meters  for  the  measurement  of 
gas  sufficient  to  keep  the  household  comfortable  and 
in  hot  water.  Indeed,  a  little  reflection  will  show  that 
when  the  sarcastic  writer  referred  to  the  meter  as  a 
deterrent  of  bathing,  he  unconsciously  struck  a  cord 
that  covers  the  gamut  of  gas  making  from  1816  to  1911. 
The  Pacific  Gas  &  Electric  Company,  whijh  of 
course  includes  our  friend  Mr.  Leach's  division  here 
in  Oakland,  advertise  themselves  as  the  "house  of 
courtesy"  and  this  concern  is  managed  by  men  of  well 
known  truth  and  probity.  This  claim  of  theirs  will  not 
be  denied.  But  what  factor  in  their  whole  working 
corporate  body  is  most  conducive  to  this  happy  rela- 
tion between  them  and  their  customers?  Is  it  not 
the  correct  meter? 


MECHANICAL    HANDLING    OF    CARBON    BY- 
PRODUCT OF  THE  OIL  GAS  PROCESS. 

BY    D.    J.    TOUNG.^ 

The  carbon  by-product  of  oil  gas  manufacture 
has  long  been  the  bug-a-boo  of  the  oil  gas  engineer. 
This  is  a  material  of  undoubted  value  which,  instead 
of  being  an  asset,  has  ,on  account  of  the  cost  of  re- 
covery, become  almost  a  liability.  Several  methods 
have  been  devised  for  handling  this  carbon,  which,  on 
a  small  scale,  were  fairly  successful,  but.  when  applied 
on  a  large  scale,  they  were  costly,  occupied  valuable 
ground  space,  and  did  not  give  the  satisfaction  which 
they  should.  The  large  amoimt  of  gas  which  the  Los 
Angeles  Gas  &  Electric  Corporation  was  making,  the 
very  high  value  of  land  in  the  neighborhood  of  our 
plant,  and  the  fact  that  the  former  method  was  un- 
satisfactory, forced  us  to  give  the  matter  a  most  care- 
ful studj',  and  now  we  have  a  plant  which  I  believe 
has  solved  the  problem. 

Without  taking  the  time  to  detail  the  experiments, 
both  successful  and  unsuccessful,  which  we  have  made, 
I  will  describe  the  essential  features  of  our  equip- 
ment for  handling  this  by-product  from  the  time  it 
leaves  the  wash-box  of  the  generator  until  it  is  in 
a  finished  form,  and  I  wish  to  call  particular  attention 
to  the  fact  that  at  no  time  need  it  be  handled  except 
mechanically.  Portions  of  this  plant  are  not  yet 
completed,  but  the  first  installation  has  been  in  reg- 
ular operation  for  some  time  and  has  demonstrated 
that  the  principles  involved  are  correct. 

'Superintendent  of  Gas  Manufacture.  Los  Angeles  and 
Electric  Corporation. 
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From  the  wash-box  the  water,  which  contains 
the  carbon,  goes  into  a  seal  pot  near  the  operating 
board  of  the  generator,  which  seal  over-flows  through 
flumes  of  pipes  into  a  pit,  the  pit  caring  for  the  water 
from  all  the  generators.  The  water  contains  from  1 
per  cent  to  2  per  cent  carbon.  From  this  pit  it  is 
pumped  by  ordinary  centrifugal  pumps  to  our  carbon 
plant,  which  is  located  about  2000  feet  from  the  pump 
house.  These  centrifugal  pumps  give  excellent  serv- 
ice. The  water  is  delivered  from  these  pumps  into 
settling  tanks,  installed  in  duplicate  to  admit  of  clean- 
ing. 

In  these  settling  tanks  two  operations  are  per- 
formed. First :  all  heavier  particles,  such  as  stand- 
pipe  carbon,  ashes  and  balls  of  tar  are  precipitated  to 
the  bottom.  Second :  a  portion  of  the  water  is  re- 
moved. 

There  are  two  methods  for  removing  the  surplus 
water.  Each  is  essentially  a  canvas  filter  to  remove 
a  portion  of  the  water,  leaving  the  balance  of  the 
water  and  the  carbon  in  the  tank,  with  suitable  means 
for  keeping  the  carbon  from  packing  on  the  r-in\'as 
and  stopping  the  water  from  being  drawn  through. 
One  of  these  is  a  leaf  filter,  similar  to  those  common 
in  the  cyanide  process,  and  the  other  is  a  pan-cake  or 
disc  filter,  which  is  also  adapted  from  the  metallur- 
gist. By  these  methods  we  remove  from  50  per  cent 
to  75  per  cent  of  the  water,  but  sufficient  water  is 
left  with  the  carbon  so  that  it  is  fluid  and  can  be 
easily  handled  by  the  following  apparatus.  From 
the  settling  tanks  the  carbon  is  taken  into  a  contin- 
uous drum  separator.  I  will  describe  this  piece  of 
apparatus  a  little  more  fully,  as  it  is  the  most  im^ 
portant  feature  of  our  process. 

Briefly  this  separator  may  be  described  as  a  drum 
with  open  ends  11  ft.  6  in.  diameter  by  16  ft.  0  in. 
width  of  face  supported  on  a  horizontal  axis  in  a 
tank,  and  partially  submerged  in  the  liquid  or  pulp 
to  be  filtered.  The  outer  surface  of  the  drum  is  divided 
into  longitudinal  sections  and  covered  with  a  filtering 
medium.  Vacuum  is  applied  to  the  sections  and  as 
the  drum  revolves,  a  cake  of  carbon  forms  on  the  sur- 
face. As  the  sections  leave  the  liquid  the  cake  is 
dried  by  the  air  being  drawn  through.  Just  before 
any  one  section  enters  the  liquid  again,  air  under  low 
pressure  is  admitted  to  this  section  and  the  cake  of 
carbon  is  discharged  over  a  scraper  or  apron  resting 
on  the  drum.  The  cycle  is  then  repeated,  the  whole 
operation  being  continuous  and  automatic. 

The  following  is  a  detailed  description  of  the  sep- 
arator: The  periphery  of  the  drum  is  built  of  redwood 


Diagram     Showing    Mechanical    Handling    of 

Staves  firmly  bolted  to  cast  iron  spiders  with  steel 
arms,  and  is  made  absolutely  water  tight.  The  outer 
surface  of  the  redwood  staves  is  divided  into  a  series 
of  shallow  compartments  or  sections  with  their  divid- 
ing partitions  running  parallel  to  the  shaft.  In  each 
section  is  a  grating  of  grooved  wood  strips  -on  top 
of  which  is  fastened  galvanized  wire  screen,  which 
serves  as  a  firm,  smooth  backing  for  the  filter  cloth. 
This  cloth  is  made  in  one  sheet  large  enough' to  cover 
the  whole  drum  and  is  stretched  tight,  being  held  in 
place  on  the  ends  by  rope  calked  into  a  groove  cast 
on  the  ends  of  the  spiders.  To  protect  the  filter  cloth 
from  wear,  to  hold  it  in  place  and  to  act  as  a  guide 
for  the  scraper,  Xo.  14  galvanized  steel  wire  is  wound 
tightly  around  the  drum,  spaced  about  }i  in.  pitch. 
-A  thin  steel  scraper  which  serves  to  remove  the  dried 
carbon,  rests  on  this  wire,  and  is  thus  kept  \ery  close 
to  the  filter  cloth   without   touching  it. 

Each  compartment  is  connected  to  the  vacuum 
receiver  and  to  the  compressor  by  two  sets  of  pipes 
which  are  carried  radially  to  the  shaft,  and  then  pass 
in  two  concentric  circles  through  the  trunnion  to 
the  automatic  valve.  This  automatic  valve  consists 
of  a  flat  valve  plate  or  seat  into  which  are  screwed 
the  vacuum  and  compressed  air  pipes  leading  from 
the  various  compartments  in  two  concentric  circles 
of  12  ports  each.  The  valve  proper  is  stationary  and 
consists  of  a  cast  iron  chamber  which  is  ground  to 
fit  the  valve  seal.  In  the  face  of  the  valve  is  cut  an 
annular  slot  or  port,  which  registers  with  the  outer 
circles  of  holes.  Into  this  slot  is  fitted  an  adjustable 
bridge,  which  is  long  enough  to  at  all  times  cover 
one  port  in  the  valve  seat,  in  this  way  cutting  off  the 
vacuum  from  one  section  of  the  filter.  The  valve  is 
held  against  its  seat  by  atmospheric  pressure  and  is 
prevented  from  turning  by  an  adjustable  valve  stem. 
A  single  "blow"  port  is  placed  so  as  to  admit  com- 
pressed air  through  the  inner  circle  of  pipes  to  the 
section  from  which  the  vacuum  has  been  cut  ofif.  By 
means  of  this  valve,  each  section  in  succession  is 
"blown"  without  affecting  the  remaining  sections,  the 
cake  being  thus  released  and  the  pores  of  the  filter 
cloth  cleansed  at  each  revolution.  The  air  and  the 
water  from  the  sections  go  to  a  vacuum  receiver  which 
is  connected  to  the  wet  and  dry  vacuum  pumps.  The 
water  is  handled  by  a  water  sealed  centrifugal  pump, 
while  the  receiver  is  exhausted  by  a  dry  vacuum  pump. 
The  water  which  comes  from  both  this  separator  and 
the  disc  or  leaf  filter  is  practically  clear  and  can  be 
used  again  or  discarded,  as  the  needs  of  the  plant  call 
for. 
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Carbon  from  Generator  to  Briquet  Storage. 

The  carbon  as  delivered  by  this  separator  con- 
tains from  40  per  cent  to  50  per  cent  of  moisture, 
and  before  being  used,  it  must  be  further  dried.  We 
convey  this  carbon  direct  to  a  rotary  dryer,  very  sim- 
ilar to  a  cement  dr.'cr  I  need  not  describe  this,  fur- 
ther than  to  say  that  it  is  a  very  satisfactory  machine, 
easy  of  operation  and  presents  no  operating  difficul- 
ties. I  would  note,  however,  that  we  get  the  best 
results  from  this  dryer  by  the  use  of  a  pyrometer, 
the  fire  end  of  which  is  placed  in  the  drying  cham- 
ber, enabling  us  to  maintain  a  regular  heat  and  get 
a  uniform  product.  The  carbon  is  delivered  from  this 
dryer  containing  from  15  per  cent  to  20  per  cent  moist- 
ure. It  is  then  carried  b}'  conveyors  to  a  screen  with 
about  Jl^  in.  mesh,  where  the  lumps  are  removed  and 
the  fine  carbon  is  deposited  into  a  bin.  This  bin  feeds 
direct  into  the  hopper  of  a  briquet  or  brick  press.  This 
press  is  similar  to  an  ordinary  pressed  brick  machine, 
slightly  modified  for  handling  carbon.  With  these 
presses  the  carbon  is  made  either  into  a  brick  form, 
for  water  gas  or  boiler  fuel,  or  into  a  briquet  for  a  com- 
mercial fuel.  The  briquets  or  bricks  ^re  carried  away 
from  this  machine  on  a  belt  conveyor  and  delivered 
into  cars,  wherein  they  are  carried  to  storage  yards. 

While  the  bricks  or  briquets  as  they  leave  the 
machine,  are  apparently  very  strong,  they  are  not 
ready  for  use  until  they  have  been  seasoned  or  air- 
dried.  In  air-drying  the  briquets  we  pile  them  from 
four  to  six  feet  deep  and  leave  them  from  three  to  six 
weeks.  This  should  be  done  under  cover.  The 
briquets  as  we  make  them  are  cylindrical  in  form,  2j/2 
in.  in  diameter  by  2^^  in.  high. 

There  is  only  one  particular  feature  of  the  briquet 
press  that  should  be  mentioned,  and  that  is  the  use 
of  a  bronze  mold  box  and  dies,  in  preference  to  steel. 
On  account  of  the  very  great  pressure  that  is  employed 
in  the  presses,  the  wear  on  a  steel  mold  box  and  dies 
is  very  great,  and  furthermore,  the  steel  rusts,  which 
causes  trouble  on  account  of  carbon  sticking  to  the 
molds.  With  a  bronze  mold  box  and  dies,  there  is  no 
rusting,  and  consequently  no  sticking  of  carbon  to 
molds,  and  the  wear  is  much  less. 

Attached  is  a  diagrammatic  sketch  showing  each 
step  in  the  process  from  the  time  the  carbon  is  pro- 
duced in  the  generator  until  it  is  ready  to  be  used 
or  sold. 

The  cost  of  handling  carbon  by  this  method  is 
largely  dependent  on  local  conditions,  but  I  will  give 


of  labor  necessary.  It  is  obvious  that  the  cost  of  such 
items  as  pumping  and  conveying  is  dependent  on  the 
approximate  capacities  of  the  apparatus  and  amount 
distance  and  height  the  material  must  be  moved,  and 
under  very  advantageous  conditions,  this  travel  could 
be  almost  entirely  by  gravity. 

The  separator  requires  thirty  horsepower  to  op- 
crate  and  the  machine  can  be  handled  by  one  man. 
Its  capacity  is  rated  in  gallons  of  water  and  not  tons 
of  carbon,  one  machine  handling  about  25,000  gal- 
lons per  minute,  and  removing  all  the  carbon  there- 
from. 

We  have  two  dryers,  one  of  forty  tons  and  one 
of  about  fifty-five  tons  per  day  capacity,  figured  on 
material  as  delivered  at  about  20  per  cent  moisture. 
Kach  used  twenty  to  thirty  horsepower  and  requires 
one  attendant,  using  carbon  or  oil  for  fuel. 

We  have  two  briquet  presses,  each  of  four  tons 
per  hour  capacity.  It  requires  two  men  and  about 
thirty-five  horsepower  to  operate  each.  By  changing 
mold  box  and  dies,  bricks  can  be  made  on  these  presses. 
\\"e  also  have  two  brick  presses,  one  of  two  tons  and 
one  of  one  ton  per  hour  capacity.  The  storage  of  bri- 
quets and  bricks  is  simply  a  question  of  location  and 
can  be  arranged  to  be  handled  very  cheaply. 

While  at  present  we  use  carbon  for  boiler  fuel 
and  water  gas  fuel,  and  manufacture  briquets  for  sale 
as  commercial  fuel,  our  experience  has  proven  that 
briquets  for  commercial  fuel  yield  the  greatest  value 
per  ton  for  the  carbon,  and  therefore  receive  first  con- 
sideration in  our  plant. 

As  to  the  market  for  briquets,  this  is  also  a  local 
condition,  but  with  the  prevailing  prices  for  coal  on 
the  Pacific  Coast,  the  market  should  be  easily  estab- 
lished, especially  in  view  of  the  admitted  superiority 
of  briquets  over  any  other  solid  fuel. 

The  following  is  an  average  analysis  of  the  bri- 
quets as  delivered  to  our  consumers: 

MoLsture     3.94% 

Volatite   and   combustible   matter...    11.41 

Fixed    carbon     S3. 94 

Sulptiur    .51 

Asii      20      100% 

Britisli  Tliermal  Units  per  pound.  ..14,540 

Tests  on  carbon  briquets,  made  according  to 
United  States  Government  specifications,  for  break- 
age, shows  results  which  are  very  favorable  compared 
with  either  coal  or  other  forms  of  briquets. 
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RATES  FOR  GAS  SERVICE. 

BY    C.   L.   CORY. 

In  all  probability  more  money  has  been  expended 
in  the  various  States  and  cities  of  the  Pacific  Coast 
during  the  past  decade,  either  directly  or  indirectly, 
in  connection  with  litigation  or  other  phases  in  deter- 
mining the  rates  for  gas  service,  than  has  been  the 
cost,  in  the  same  territory,  of  all  experimental  and 
other  related  scientific  and  engineering  work  of  im- 
proving the  methods  and  reducing  the  cost  of  the 
manufacture,  distribution  and  sale  of  gas.  Certainly, 
there  is  no  problem  connected  with  the  gas  industries 
more  important  than  that  of  rates.  There  is  a  spend- 
ing and  receiving  side  to  every  organization.  It  is  the 
difference  between  what  is  spent  to  provide  a  com- 
modity and  the  amoimt  for  which  the  commodity  in 
the  aggregate  is  sold  which  establishes  the  desira- 
bility of  the  business.  Unlimited  commendation  is  due 
the  gas  engineers  of  the  Pacific  Coast  for  the  work 
they  have  done  in  recent  years  to  improve  the  pro- 
cesses of  gas  manufacture,  including  all  of  the  notable 
advances  in  high  pressure  distribution  and  improve- 
ment of  service,  as  well  as  the  increased  economies 
and  reduced  cost  of  production.  It  is  but  natural, 
therefore,  that  we  should  be  equally  interested  in 
the  consumption  and  use  and  especially  the  proper 
rates  to  be  charged  for  gas,  not  only  from  the  stand- 
point of  the  manufacturing  companies,  but  quite  as 
much  must  the  consumer's  position  in  the  matter 
be  given  due  consideration. 

*The  terra  "public  utility"  has  been  defined  as 
meaning  and  embracing  each  corporation,  company, 
firm,  individual  and  association,  such  as  express, 
telephone,  telegraph,  sleeping  car,  freight-line,  equip- 
ment, electric  light,  gas,  natural  gas.  pipe  line,  water- 
works, messenger,  signal,  union  depot,  water  trans- 
portation, (heating  and  cooling  companies;  street, 
steam,  suburban  and  interurban  railroad  companies; 
also  any  plant  or  property  owned  or  operated  by 
such  companies,  corporations,  firms,  individuals  or 
associations. 

It  is  such  companies  as  above  indicated  that  pro- 
vide service  to  the  public,  and  the  rates  for  such  serv- 
ice should  be  based  primarily  upon  the  cost  of  pro- 
viding adequate  and  satisfactory  service.  To  deter- 
mine this  cost  is  many  times  a  difficult  task,  and  espe- 
cially so  when  the  devices  and  system  required  to  pro- 
vide the  service  are  not  fully  developed  and  standard- 
ized. As  an  illustration,  the  rates  for  freight  and  pas- 
senger service  between  San  Francisco  and  Los  An- 
geles, whether  by  steamer  or  by  rail,  have  been  estab- 
lished for  such  a  length  of  time  that  it  is  not  a  diffi- 
cult matter  to  decide  upon  the  reasonableness  of  such 
rates,  and,  therefore,  rates  may  be  established  that  are 
more  or  less  permanent  and  not  subject  to  material 
revision  from  year  to  year.  However,  to  determine 
adequate  freight  and  passenger  rates  between  these 
cities  using  the  automobile  or  the  aeroplane  would 
be  exceedingly  difficult,  if  not  impossible.  However, 
it  is  not  to  be  concluded  that  in  future  vears.  service, 
both  passenger  and  freight,  with  the  newest  aerial 
devices   for  transportation   may   not   become   so  well 
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established,    reliable    and    satisfactory    that    rates    of 
service  might  not  be  readily  determined. 

The  business  of  manufacturing  and  supplying  gas 
hdS  been  very  thoroughly  standardized,  although  pro- 
gress is  constantly  being  made  in  the  methods  of  man- 
ufacture as  well  as  the  increased  economies  in  distri- 
bution. High  pressure  systems  have  been  introduced 
in  recent  years.  The  methods  of  gas  manufacture  from 
California  crude  oil  on  the  Pacific  Coast  have  been  per- 
fected within  a  comparatively  recent  date.  As  com- 
jiarcd  with  many  other  public  utility  enterprises,  how- 
ever, the  gas  business  has  been  established  so  long 
that  the  determination  of  the  cost  of  service  is  com- 
paratively easy. 

The  cost  of  delivering  gas  to  the  consumer  neces- 
sarily embraces  the  determination  among  other  things 
of  a  fair  valuation  of  the  plant  that  is  devoted  to 
public  use,  the  gross  earnings  under  any  given  set  of 
rates  and  the  reasonable  operating  expenses  when 
depreciation  of  the  physical  property  and  adequate  re- 
turns on  the  investment  are  included. 

The  general  information  necessary  in  order  to 
arrive  at  the  proper  rate  for  gas  service  may,  in  gen- 
eral, be  subdivided  as  follows : 

1st.  The  valuation  or  appraisal  of  the  plant  used 
for  the  manufacture  and  distribution  of  gas. 

2d.  The  annual  cost  of  operation,  including  a 
complete  segregation  of  all  accounts  set  forth  in  such 
a  manner  as  to  indicate  the  diflFerent  operating  costs 
per  1000  cubic  feet  of  gas  manufactured  and  sold. 

3d.  A  statement  of  the  quantity  of  gas  made  and 
sold  for  a  number  of  years,  preferably  not  less  than 
five,  and  the  total  revenues  received  each  year  from 
the  sale  of  gas. 

Valuation. 

There  are  a  number  of  fundamental  principles  in- 
volved in  obtaining  the  valuation  of  a  gas  plant  and 
system  to  be  used  in  determining  a  proper  rate  for 
gas  service.  It  is  quite  as  important  that  corporations 
themselves  should  determine  for  each  year  the  valua- 
tion of  the  system  upon  which  a  return  on  the  invest- 
ment is  to  be  earned  as  it  is  for  this  valuation  to  be 
determined  by  any  public  body,  whether  only  inci- 
dentally or  directly  concerned,  with  the  fixing  of  rates. 

The  original  cost  of  construction,  the  cost  of  re- 
construction or  reproduction  new,  the  cost  of  repro- 
duction new  less  depreciation,  the  present  value,  the 
assets  and  liabilities  taken  as  a  whole,  the  capitaliza- 
tion, the  bonds  and  stock  outstanding,  and  the  gross 
earnings  and  operating  expenses  are  all  elements  that 
should  be  considered  in  determining  the  valuation  of 
a  public  utility  for  rate  fixing  or  other  purposes.  Each 
of  these  elements  constitutes  evidence  of  what  is  a 
fair  value.  The  original  cost,  the  cost  of  reproduc- 
tion new  and  the  present  value  bear  a  very  close  re- 
lation to  the  physical  property  of  the  plant  and  are, 
therefore,  most  usually  considered  of  the  greatest  im- 
portance in  determining  the  proper  valuation.  Which 
of  these  three  elements  gives  the  best  indication  of 
the  value  will  vary  in  each  individual  case. 

The  original  cost  can,  if  all  records  of  construc- 
tion are  available,  be  usually  determined  by  what 
is  known  as  the  historical   method.     The  conditions 
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under  which  the  construction  of  the  system  was  car- 
ried out,  whether  all  done  at  once  or  extended  from 
year  to  year  as  the  growth  of  the  business  required, 
will  be  covered  in  this  method  of  determining  the  or- 
iginal cost.  When  proper  charges  only  are  included 
and  no  mistakes  have  been  made,  for  which  the  build- 
ers may  be  properly  held  responsible,  the  original  cost 
represents  the  investment  that  has  actually  been  made 
in  the  physical  property  of  the  plant. 

The  rapid  growth  of  many  systems,  however,  and 
the  rapidity  with  which  changes  have  been  made, 
coupled  with  inadequate  records,  make  it  many  times 
practically  impossible  to  determine  the  original  cost 
with  any  degree  of  reliability.  !Much  depends 
upon  the  manner  in  which  accounts  and  records  have 
been  kept.  In  order  to  be  of  value  they  should  show 
the  actual  cost  of  the  different  parts  of  the  plant, 
segregating  labor  and  material,  the  cost  of  engineer- 
ing superintendence,  management,  and  administration, 
the  amount  that  has  been  allowed  as  interest  on  the 
capital  during  the  construction  period,  the  cost  of 
financing,  which  will  include  the  discount  at  which 
bonds  were  sold,  the  basis  upon  which  stock  has  been 
issued  or  sold,  all  promotion  expenses  and  similar 
items.  It  is  not  difficult  to  imagine  records  which 
would  give  the  above  information,  but  I  venture  to 
say  that  most  rare  is  it  that  the  original  cost  of  a 
gas  plant  operating  at  the  present  time  may  be  ob- 
tained entirely  in  such  a  complete  and  satisfactory 
manner. 

Moreover,  the  original  cost  even  when  determined 
in  full  detail  may  not  be  the  valuation  upon  which  rea- 
sonable returns  should  be  allowed.  It  is  a  question 
of  equity  between  owners  of  the  plant  on  one  hand 
and  the  customers  on  the  other.  The  owners  are  en- 
titled to  a  reasonable  return  upon  what  they  have  in- 
vested, while  the  customers  should  not  pay  rates  for 
service  that  will  yield  more  than  an  adequate  return 
upon  the  investment  necessary  to  supply  such  service. 
If  the  plant  has  been  built  when  prices  were  abnor- 
mally high  and  money  has  been  lost  through  lack  of 
reasonable  skill,  excessive  promotion  fees  and  dis- 
counts, private  understandings  between  the  builders 
of  the  plant  and  the  contractors,  the  original  cost  may 
be  decidedly  greater  than  the  valuation  on  which  the 
investors  should  be  allowed  to  earn. 

Conversely,  it  may  be  that  the  plant  was  con- 
structed when  the  prices  for  labor  and  material  were 
excessively  low,  or  a  great  portion  of  the  plant  may 
have  been  obtained  through  failure  of  previous  owners 
to  successfully  carry  on  the  business,  due  either  to 
temporary  financial  difficulties  or  what  has  been  more 
common,  great  strides  in  the  method  of  manufacture, 
resulting  ultimately  in  foreclosure.  In  such  a  case 
the  original  cost  would  hardly  be  a  fair  figure  upon 
which  to  base  the  valuation  for  rate  fixing  purposes, 
as  the  foresight  and  enterprise  of  the  present  owners 
certainly  justifies  some  regard. 

The  original  cost  is  so  rarely  available  that  the 
cost  of  reproduction  new  of  the  plant  usually  must  be 
determined.  A  great  deal  of  engineering  knowledge 
and  detail  work  is  necessary  to  obtain  this  result.  In- 
variably, a  complete  inventory  of  the  physical  property 
is  the  first  step  required,     the  only  satisfactory   in- 


ventory is  one  obtained  as  a  result  of  actual  inspection 
and  enumeration,  aided,  as  much  as  possible,  by  all 
the  records  available,  and  supplemented  by  such  addi- 
tional information  as  may  be  had  from  the  various 
heads  of  departments  and  other  employees  of  the  com- 
pany. Such  an  inventory  should  include  for  each  dif- 
ferent part  of  the  property  the  amount  of  labor  and 
material  required  to  provide  ready  for  operation  each 
element  of  the  completed  plant.  The  next  step  con- 
sists in  obtaining  from  all  data  obtainable  a  suitable 
price  per  unit,  not  only  of  each  element  of  the  prop- 
erty, but  the  labor  and  material  required  to  install 
the  devices  in  position  ready  for  operation.  It  is  well 
in  determining  such  unit  prices  to  take  a  period  cov- 
ering at  least  five  years  and  obtain  the  average  in  this 
manner.  The  total  and  average  cost  of  the  labor  and 
material  that  has  entered  into  the  plant  ready  for  op- 
eration is  thus  obtained. 

Inventories. 

Inventories  of  the  actual  physical  property  which 
taken  together  go  to  make  up  a  modern  gas  plant 
and  system  should  include  the  following: 


R'>al  e.state. 

nuildings. 

<;as    "tt'orks.    including:    holders. 

.street  mains. 

Services. 

Meters,   regulators   and   lamps. 


Furniture   and    fixtures. 

Automobiles,    motorcycles,   etc. 

Stable    equipment. 

Tools. 

Supplies. 

Working   capital. 


Real  Estate. 

A  complete  list  of  all  real  estate  used  wholly 
or  in  part  for  the  purpose  of  the  manufacture  and 
the  supplying  of  gas  should  be  included  in  the  inven- 
tory. The  values  placed  upon  this  real  estate  should 
be  determined  in  so  far  as  possible  by  actual  sales 
of  property  in  the  vicinity  of  the  real  estate  in  ques- 
tion w-hen  used  for  a  similar  purpose.  The  purpose 
for  which  the  property  is  used  must  always  be  taken 
into  consideration.  Disinterested  real  estate  men  are 
usually  able  to  give  information  leading  to  a  rational 
decision  in  such  matters.  Unfortunately,  assessments 
for  taxation  purposes  are  not  of  material  assistance 
in  appraising  such  real  estate.  On  the  other  hand 
the  actual  figures  at  which  adjacent  property  is  sold 
are  rarely  available. 

When  a  gas  company  has  real  estate  not  actually 
in  use  but  is  holding  it  for  future  occupancy  the  ques- 
tion naturally  arises  should  such  real  estate  be  in- 
cluded in  arriving  at  the  valuation  of  the  plant  for 
the  purpose  of  determining  the  proper  rate  for  the  sale 
of  gas  at  any  given  time. 

In  arriving  at  a  conclusion  in  this  matter,  it  is 
best  to  proceed  upon  the  principle  that  it  is  proper 
to  include  all  property  actually  required  and  used  in 
the  carrving  on  of  the  business  at  the  time  in  question 
and  not  to  include  such  real  estcte  not  required  or 
used  on  the  date  the  valuation  is  made.  However,  at 
some  later'period  when  the  real  estate  is  actually  put 
to  use  and  occupied  by  buildings  and  equipment,  that 
are  a  part  of  the  operating  system,  in  arriving  a*-  the 
valuation,  there  should  be  added  interest  and  taxes 
during  such  time  as  the  investment  in  such  lands  has 
been  tied  up  but  not  productive.  On  any  other  prin- 
ciple, customers  of  today  would  pay  a  rate  for  serv- 
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ice  in  excess  of  what  they  should  and  customers  of 
the  future  may  pay  relatively  less  and  thereby  benefit 
unduly. 

Buildings. 

All  of  the  buildings  owned  by  the  company  as  a 
part  of  its  operating  system  should  be  included  in  the 
inventory  and  so  segregated  that  it  will  be  possible 
to  separate  the  structures  such  as  office  buildings,  etc., 
from  the  structures  required  as  a  part  of  the  manu- 
facturing platit.  This  should  be  done  in  ord^r  to 
obtain  the  cost  of  the  manufacture  of  gas  as  delivered 
to  the  holders  separate  from  the  general  expenses  con- 
nected with  the  operating  of  the  property  usually  con- 
nected with  the  expense  of  the  general  offices  of  the 
company.  The  inventory  costs  of  all  buildings  are 
usually  best  obtained  from  the  plans,  specifications  and 
contracts  or  other  records  of  the  company.  The  con- 
dition of  the  buildings  in  general  usefulness  and  prob- 
able future  life  should  be  taken  into  consideration  in 
determining  the  probable  value  based  upon  original 
cost,  cost  of  reproduction  new  and  present  \-alue. 

Gas  Works. 

The  gas  works  inventory  must  include  besides 
l)uildings  all  of  the  equipment  necessary  in  the  manu- 
facture, metering  and  storing  of  gas,  such  as  boilers, 
blowers,  compressors,  generators,  exhausters,  holders, 
heaters,  pumps,  piping,  purifiers,  scrubbers,  and  mis- 
cellaneous equipment.  The  date  of  purchase  or  con- 
tract and  the  date  when  installation  was  commenced 
and  completed  as  well  as  the  type  of  apparatus  and 
by  whom  manufactured,  should  be  included  as  a  part 
of  the  inventory.  \Mien  possible,  the  cost  of  each  ele- 
ment of  the  entire  manufacturing  jjlant  ready  for  oper- 
ation segregating  labor  and  material  is  desirable. 

Street  Mains. 

An  inventory  of  street  mains  is  best  obtained  by 
tabulating  and  mapping  from  work  reports  all  installa- 
tions and  removals  for  as  long  a  period  as  records  are 
available.  Scaling  street  mains  from  maps  in  order 
to  obtain  the  aggregate  length  of  the  various  sizes 
should  only  be  resorted  to  when  the  actual  records 
of  installation  are  not  available.  The  size  of  all  street 
mains  including  fittings  and  accessories  of  every  char- 
acter and  classified  as  to  the  material  used,  such  as 
wrought  iron,  cast  iron  or  casing,  should  be  included 
in  the  inventory.  In  a  similar  manner  the  cost  of  re- 
placing the  street  surface  in  the  various  kinds  of  pav- 
ing should  be  determined  from  the  most  recent  records 
available  for  such  work. 

The  item  of  paving  in  determining  the  value  of 
underground  street  mains  and  services  has  been  vari- 
ously considered.  Every  legitimate  expenditure  in 
adapting  the  utility  to  the  progress  and  community 
growth,  even  if  this  involves  the  removal  of  the  plant 
from  one  locality  of  the  city  to  a  distant  and  more 
remote  location,  is  a  proper  charge  to  construction. 
.Ml  expenditures  for  putting  down  pavement  by  the 
company  as  required  by  the  city  or  the  cost  of  cutting 
through  such  pavement  for  extensions  and  construc- 


tion purposes,  and  its  replacement,  are  unquestionably 
proper  capital  charges.  However,  it  is  a  question 
whether  a  gas  company  may  properly  capitalize  the 
expense  of  municipal  betterment  which  it  has  not  borne 
and  when  such  benefits  to  the  gas  company  are  only 
incidental  and  can  only  exist  from  the  standpoint  of 
the  cost  of  actually  reproducing  their  underground 
system,  after  the  street  has  been  paved,  when  as  a 
matter  of  fact  the  existing  underground  mains  and 
services  were  laid  before  the  paving  was  actually  put 
down.  The  cost  of  such  paving  is  not  a  proper  ele- 
ment of  value  when  the  cost  of  laying  such  pavement 
has  not  been  paid  for  by  the  gas  company  nor  any 
expense  incurred  therewith,  providing  of  course  that 
all  costs  borne  by  the  company  of  changing  the  grade 
or  depth  of  underground  mains  and  services,  in  order 
to  adapt  them  to  conditions  required  for  paving  by 
the  city,  are  included  in  the  capital  account. 

Services. 

In  obtaining  the  inventory  of  services,  it  is  most 
satisfactory  to  list  all  services,  obtaining  thereby  the 
size,  length,  and  character  of  each  service  as  shown 
by  the  records  of  this  department.  Only  that  portion 
of  the  service  belonging  to  the  company  should  be 
included  and  if  consumers  have  paid  for  any  portion 
of  the  service  that  portion  should  be  considered  as  be- 
longing to  the  company.  The  total  value  of  the  ser- 
vices should  represent  only  those  actually  owned  by 
the  company  and  in  general  should  not  include  any 
services  or  reproduction  of  any  services  within  cus- 
tomers' premises  unless  the  cost  of  the  same  has  ac- 
tually been  met  by  the  company. 

In  order  to  arrive  at  a  unit  cost  of  services,  it 
is  best  to  obtain  the  actual  labor  and  material  charge 
for  a  number  of  services  installed  in  various  parts  of 
the  district  served  and  at  diflferent  seasons  of  the  year, 
to  get  a  reliable  average  cost  per  unit  length  of  service. 

Meters,  Regulators,  Etc. 

The  inventory  of  meters  in  service  is  usually 
readily  obtained  from  the  company's  records.  The 
inventory  cost  of  the  meters  should  include  the  nec- 
essary testing,  painting  and  all  storeroom  expense. 
The  cost  of  installing  the  meters  should  include  all 
costs  from  the  time  the  order  leaves  the  general 
office  until  the  order  and  record  of  installation  are 
returned  to  the  general  office.  The  time  cards  of 
meter  installers  covering  a  considerable  period  can 
with  great  advantage  be  used  to  determine  the  cost 
of  installing  meters  of  different  sizes. 

Furniture  and  Fixtures,  Automobiles  and  Motorcycles, 
Stable  Equipment,  Tools  and  Supplies. 

Complete  inventories  should  be  made  of  the 
property  owned  and  in  actual  use  by  the  company  for 
the  carrying  on  of  the  business  covering  all  subsidiary 
items  such  as  furniture  and  fixtures,  automobiles  and 
motorcycles,  stable  equipment,  tools  and  supplies. 
Only  those  supplies  should  be  included  which  are 
active  and  of  the  normal  quantity  carried  in  stock  and 
necessary  for  the  operation  of  the  company's  business. 

(to  be  continued) 


September  23,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


279 


THROOP  POLYTECHNIC   INSTITUTE, 
PASADENA,  CALIFORNIA. 

Throop  Polytechnic  Institute  will  begin  its  next 
academic  year  on  the  20th  of  September,  when  the 
offices  will  be  open  for  entrance  examinations.  Regis- 
tration will  take  place  September  23  and  25,  regular 
instruction  beginning  on  the  26th.  The  enrollment 
will  show  a  substantial  increase  over  that  of  last  ses- 
sion. Throop  authorities  are  especially  pleased  with 
the  character  of  most  of  the  applications,  which  show 
an  unusually  good  standing  in  the  high  schools  from 
which  applicants  come,  as  certified  by  the  respective 
principals.  Of  the  high  schools  of  Southern  California, 
Los  Angeles,  San  Diego,  Monrovia,  Santa  .Ana,  Comp- 
ton,  Redondo.  Banning,  Occidental  and  Throop  Acad- 
emies, and  the  Pasadena  High  School,  will  he  repre- 


cal  and  Civil  Engineering,  while  keeping  in  lively 
touch  with  the  practical  affairs  through  his  manage- 
ment of  the  Bion  J.  Arnold  Company  in  Los  Angeles, 
which  is  at  present  engaged  in  the  study  of  the  trans- 
portation problems  of  that  city.  Professor  W.  K.  Gay- 
lord,  who  is  spending  a  year  at  Berkeley,  will  be 
succeeded  in  the  Chemical  Department  by  Dr.  William 
R.  Flint,  recently  of  Yale.  Professor  B.  F.  Stacey, 
of  the  department  of  History  and  Economics,  will, 
by  order  of  his  physician,  take  a  year  off,  his  place 
being  filled  by  Professor  Charles  E.  Barber,  formerly 
-Associate  Principal  of  Throop  Academy  and  head  of 
the  equivalent  department  in  that  institution.  The 
complete  teaching  staff  will  be  as   follows : 

George  .^.  Damon  (B.  S.,  in  E.  E.,  University  of 
Michigan),  Dean;  Supervisor  of  Electrical,  Mechani- 


cal and  Ci\il  Engineering. 


sented.  .\mong  the  Pasadena  Freshmen  may  be 
named  Joe  Beek,  Raymond  Call,  Ayre  Powell,  Verne 
D.  Elliott,  Earle  A.  Burt  and  Robert  S.  Ferguson. 

The  budget  for  the  approachitig  yc^T  shows  an 
investment  of  several  thousand  dollars  for  new  equip- 
ment, in  addition  to  the  large  and  valuable  apparatus 
installed.  The  Institute  easily  leads  the  W'est  in  the 
character  of  its  equipment  in  Electrical  and  Mechani- 
cal Engineering,  while  the  Civil  Department  will  be 
materially  advanced  as  applications  increase  for  that 
course.  Friends  of  Throop  continue  to  prove  their 
devotion  by  generous  deeds,  the  most  recent  bene- 
faction being  a  gift  of  $25,000  made  last  week  by  a 
resident  of  Los  Angeles.  There  are  two  residents  of 
that  city  on  the  Board  of  Trustees,  General  M.  H. 
Sherman  and  Dr.  Norman  Bridge,  President.  The 
Pasadena  members  of  the  Board  in  the  order  of  senior- 
ity of  service,  are  Dr.  Everett  L.  Conger,  "Sirs.  Robert 
J.  Burdette,  Hiram  V.  Wadsworth,  Dr.  James  H.  Mc- 
Bride,  Messrs,  Hazard  Halsted  and  Arthur  Fleming, 
Judge  Charles  J.  Willett,  Dr.  George  E.  Hale,  with 
Messrs.  Charles  V.  Gates,  James  Culbertson,  Henry 
M.  Robinson,  William  M.  \'edder,  and  John  W'ads- 
worth. 

There  will  be  several  changes  in  the  Facultj"  for 
the  coming  year.  Dean  George  A.  Damon  will  begin 
his  active  duties  as  supervisor  of  Electrical,  Mechani- 


Royal  W.  Sorensen  (B.  S.  in  E.  E.,  Universitv  of 
Colorado),   Professor  of  Electrical   Engineering. 

Lucien  H.  Gilmore  (A.  B.,  Stanford  University), 
Professor   of   Physics. 

Herbert  B.  Perkins  (S.  B.,  Massachusetts  Institute 
of  Technology),  Civil   Engineering  and  ^Mathematics. 

Robert  E.  Ford  (E.  E.,  University  of  Minnesota), 
Mechanics  and  Hydraulics. 

Charles  H.  Kicklighter  (B.  S.  in  M.  E.,  Georgia 
School   of  Technology),    Mechanical    Engineering. 

Frederick  E.  Beckman  (Ph.  D.,  Lhiiversity  of  Chi- 
cago), French,  German  and  Spanish. 

William  R.  Flint  (Ph.  D.,  Yale),  Chemistry. 

H.  C.  Van  Buskirk  (Ph.  D.,  Cornell),  Mathe- 
matics. 

Charles  E.  Barber  (A.  M.,  L^niversity  of  Nebras- 
ka), History  and  Economics. 

Clinton  _K.  Judy  (B.  A.,  University  of  Oxford), 
English. 

Arrangements  have  been  made  with  the  city 
management  of  the  Polytechnic  High  School  (formcily 
Throop  Academy),  by  which  instruction  will  be  given 
there  on  Saturdays  to  Freshmen  who  have  not  had 
the  advantage  of  polytechnic  high  school  training  be- 
fore entrance,  and  the  elementary  shop  work  of  the 
Institute  will  also  be  done  in  the  same  way,  its  own 
laboratories  being  reserved   for  the  higher  branches. 
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Helping 

one 

Another 


It  is  typical  of  the  struggle  of  life  that  when  we 
have  encountered  obstacles  on  the  roaa  to  success  we 
want  to  make  the  pathway  easier 
for  the  younger  brother  tediously 
treading  after  us.  No  higher  make- 
up of  the  true  man  can  exist  than 
that  of  possessing  an  inner  desire  to  help  his  younger 
brothers  get  a  proper  start  in  the  work  of  life. 

It  was  an  inspiring  sight  when  on  last  Tuesday 
morning  the  members  of  the  Pacific  Coast  Gas  Asso- 
ciation raised  in  a  few  minutes  over  six  thousand 
dollars  as  a  donation  to  the  University  of  California 
to  assist  in  the  starting  of  technical  instruction  look- 
ing toward  a  degree  in  gas  engineering  at  the  State  in- 
stitution. John  A.  Britton  sprung  the  idea'  upon  the 
convention  and  pledges  began  to  roll  in  from  all  sides 
and,  although  but  five  thousand  dollars  were  asked,  over 
six  thousand  were  pledged  in  less  than  fifteen  minutes. 
The  spirit  back  of  the  pledges  was  the  inspiration  to 
those  who  beheld  it.  The  big  corporations  gladly  gave 
their  bountiful  portion,  while  the  young  men  of  simple 
means  spoke  of  their  financial  inability  to  pledge  heav- 
ily, but  said  that  they  wanted  to  make  the  path  easier 
than  they  had  found  it,  and  consequently  wanted  to 
pledge  their  portion,  no  matter  how  insignificant  it 
might  seem.  Such  acts  of  a  great  organization  evi- 
dence its  anxiety  to  properly  prepare  young  engineers 
to  solve  the  future  problems  of  gas  engineering  on  the 
Coast. 

And  all  of  this  leads  to  comment  on  the  general 
fraternal  spirit  of  gas  men  on  the  Coast.  No  one  can 
be  present  at  their  gatherings  for  but  a  few  minutes 
without  being  impressed  with  that  inexpressible  some- 
thing which  pervades  their  meetings — that  something 
which  draws  men  closer  together  and  forges  a  lasting 
bond  of  fellowship.  How  clear  and  true  and  earnest 
are  their  gatherings! 

Beginning  with  the  able  address  of  President 
Leach,  followed  by  the  scholarly  paper  of  E.  C.  Jones, 
on  down  the  line,  including  the  brilliant  appraisement 
paper  of  C.  L.  Cory,  and  so  on  through  the  list  of 
papers.  All  were  intensely  interesting  and  well-dis- 
cussed. The  striking  feature  of  all  was  the  deep-felt 
interest  in  the  welfare  of  the  convention  by  such  men 
as  L.  P.  Lowe,  John  Martin,  and  that  father  of  all  that 
is  noble  and  good  in  our  western  life,  John  A.  Britton. 
It  does  one  good  to  attend  such  gatherings.  If 
anyone  has  a  grouch  or  an  inner  pent-up  feeling  of  a 
something  that  doesn't  belong  in  his  inner  physical 
make-up,  it  certainly  fades  away  "at  such  a  getting  to- 
gether as  the  Oakland  convention  of  last  week.  All 
honor  to  those  having  the  convention  in  charge. 


Elsewhere  in  these  columns  will  be  found  an  ac- 
count of  the  fall  opening  of  Throop  Polytechnic 
-p.  Institute.  The  Journal  has  watched 

p  .       ",     .  with  intense  interest  the  trend  of 

Polytechnic  ^^^-^j^.^  j^  Pasadena  looking  to  the 

Institute  betterment     of     affairs     technical. 

The    high    ideals    set    forth    in    the    announcement   of 
courses  cannot  but  have  a  deep  and  far-reaching  effect 
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in  raising  the  standard  of  scientific  and  technical  study 
on  the  coast. 

With  such  broad-minded  citizens  to  direct  its 
destinies  as  Dr.  Norman  Bridge,  Mrs.  Robert  Bur- 
dette,  George  E.  Hale,  and  a  dozen  others,  a  brilliant 
future  is  without  question.  With  such  well-known  en- 
gineers as  George  A.  Damon  and  Ezra  F.  Scattergood, 
it  would  be  difficult  for  the  western  youth  to  find  bet- 
ter opportunities  of  absorbing  engineering  knowledge. 

At  first  sight,  the  decreased  enrollment  due  to 
the  high  standards  decided  upon,  a  small  enrollment 
ot  thirty  students,  would  seem  to  handicap  affairs. 
Ah — but  how  different  in  reality,  so  far  as  opportuni- 
ties presented  the  student  to  have  personal  contact 
with  his  instructor.  Under  this  regime,  the  western 
idea  of  a  friend  as  being  a  "person  who  knows  all 
about  you  and  likes  you,"  is  most  strongly  realized. 

Situated  in  heart  of  a  country  of  boundless  energy 
—in  the  heart  of  a  country  that  dreams  dreams  and 
makes  good — it  offers  every  inspiration  for  the  shap- 
ing of  future  ideals.  The  nearness  of  the  San  Gabriel 
mountains  offers  unexcelled  opportunities  for  hydro- 
electric study.  It  is  to  be  hoped  that  some  philan- 
thropist may  endow  the  Institute  with  sufficient  funds 
to  install  a  high  pressure  hydro-electric  plant,  and  thus 
make  Throop  unique  among  the  technical  institutions 
of  the  world  and  symbolize  its  very  existence  as  being 
in  the  greatest  hydro-electric  country  in  the  world. 

The  Journal  has  every  good  wish  for  Throop  and 
her  struggle  ahead.  May  she  prosper,  and  above  all 
may  she  ever  cling  to  her  high  ideals ! 


A  City's 

Traffic 

Struggle 


Two  issues  back,  the  Journal  commented  editor- 
ially on  the  appointment  of  a  traffic  expert  by  the  city 
of  San  Francisco  to  look  into  the 
problems  pertaining  to  simplifica- 
tion of  traffic  in  the  great  western 
metropolis.  At  that  time  we  con- 
gratulated the  authorities  upon  the  securing  of  such 
an  able  engineer  as  Bion  J.  Arnold,  past  president  of 
the  American  Institute  of  Electrical  Engineers  and 
one  of  America's  most  distinguished  traffic  experts. 

We  sincerely  hope  that  Mr.  Arnold  will  wade  into 
the  task  ahead  of  him  without  fear,  and  that  his  recom- 
mendations will  receive  immediate  approval  and  quick 
action  on  the  part  of  the  authorities  having  the  mat- 
ter in  hand.  In  the  mornings  from  eight  to  ten  or  in 
the  afternoons  from  four-thirty  to  five-thirty,  by  the 
civilian,  who  tediously  but  safely  threads  his  way 
across  the  overcrowded  central  districts  of  San  Fran- 
cisco, a  just  cause  for  the  return  of  thanks  to  his  Maker 
is  deeply  felt  for  his  safe  deliverance.  The  growth 
of  the  traffic  difficulty  during  the  past  few  months  is 
almost  appalling.  While  this  traffic  difficulty  suggests 
congratulations  upon  San  Francisco's  business  growth, 
it  is  evident  that  the  confusion  must  be  remedied  at 
once  or  the  welcome  traffic  will  become  paralyzed. 
It  is  almost  pitiful  to  observe  the  commuter  hasten 
to  catch  the  departing  ferry  after  completing  the  busi- 


ness tasks  of  the  day.  He  hastens  down  market  street 
observing  ahead  on  the  great  ferry  clock,  but  scant 
time  to  make  connections.  Wearily  he  dodges  the  au- 
tomobiles flanking  the  great  thoroughfares  opening 
into  Market  street.  Having  arrived  breathless  at  the 
big  merry  turn  of  car  tracks  in  front  of  the  ferry  build- 
ing, like  the  recent  mermaids  who  swam  the  golden 
gate  channel,  he  plunges  in  and  amid  the  roar  and  din 
of  cars,  he  looks  around  to  catch  his  bearings,  but — 
alas — there  is  no  life-boat  nearby  to  help  him  in  case 
he  falters.  He  must  plough  ahead.  In  the  labyrinth 
of  tracks  encountered  he  might  playfully  imagine  he 
is  once  more  threading  the  maze  at  Del  Monte,  were 
a  false  step  not  so  fatal.  He  makes  one  deep  gasp 
for  breath;  then,  with  a  supreme  eft'ort  he  comes  in 
front  of  the  ferry  building  only  to  have  his  nerves  rent 
to  pieces  by  the  howling  mob  of  newsboys  peddling 
their  daily  mess  of  frightful  accidents  due  to  traffic 
congestion  in  our  great  cities.  Finally,  physically  worn 
out,  the  ordeal  of  riding  across  the  bay  on  an  over- 
crowded, ill-ventilated  boat,  thence,  by  rail  to  his  su- 
burban residence  is  over,  and  no  wonder  his  loving 
wife  greets  him  with  the  remarks :  "Why,  John,  you 
look  so  tired ;  you  must'nt  work  so  hard." 

In  January,  1910,  Mr.  Arnold  made  an  extensive 
:eport  on  the  traffic  conditions  of  the  city  of  Pittsburg. 
In  the  analyzing  of  the  traffic  conditions  there,  he  com- 
piled statistics  covering  fourteen  of  America's  fore- 
most cities.  Among  the  data  detailed  were  tabula- 
tions of  passengers  per  car  mile  and  annual  earnings 
per  car,  and  in  both  instances  San  Francisco's  street 
railway  systems  outranked  every  other  American  city. 
Such  figures  of  course  should  not  be  taken  too  seri- 
ously without  going  into  every  detail  in  their  makeup. 
They  do,  however,  indicate  a  healthy,  prosperous  con- 
dition of  her  great  traffic  companies. 

While  unquestionably  the  great  traffic  companies 
can  greatly  improve  their  present  methods  and  thus 
clarify  the  congestion,  the  city  of  San  Francisco,  no 
longer  an  overgrown  country  town,  should  prepare  to 
carry  a  large  portion  of  the  commerce  of  the  world. 
Carefully  selected  expert  officers  should  be  detailed 
to  direct  the  traffic  at  the  congested  centers  as  is 
done  in  Chicago,  and  more  especially  in  D'etroit.  An 
overhead  crossing  at  the  Ferry  is  an  immediate  need, 
and  the  day  for  the  elevated  and  perhaps  the  under- 
ground road  to  relieve  and  segregate  the  local  from  the 
suburban  traffic  is  now  at  hand. 

With  a  city  and  tributary  population  of  nearly  a 
million,  new  conditions  are  before  the  bay  cities  for 
their  earnest  and  most  careful  consideration.  Never 
before  did  a  get-together  policy  mean  so  much  as  it 
'vill  mean  now.  The  recent  announcement  of  the  great 
Atlantic  ocean-going  companies  that  immediately  upon 
the  completion  of  the  Panama  canal,  through  service 
will  be  established  from  European  ports  via  the  canal 
to  San  Francisco,  can  mean  nothing  but  an  enormous 
influx  of  population.  San  Francisco — the  bravest  peo- 
pled city  of  the  world — surely  she'll  be  equal  to  the 
crisis ! ! 
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PERSONALS. 

Henry  F.  Frosch  is  reported  seriously  ill  at  the  Uerman 
Hospital,  San  Francisco. 

A.  C.  Paulsmeier,  chief  designer  of  the  Byron  Jackson 
Machine  Works,  has  just  returned  to  San  Francisco  from  the 
East. 

A.  G.  Wishon,  general  manager  of  the  San  Joaquin  Light 
&  Power  Corporation,  arrived  at  San  Francisco  last  week 
from  Fresno. 

Melville  Dozier,  Jr.,  assistant  manager  of  the  Northern 
Electric  Railway  Company,  was  a  recent  arrival  at  San  Fran- 
cisco from  Sacramento. 

F.  O.  Sievers,  of  the  sales  corps  of  the  Fort  Wayne  Elec- 
tric Works,  returned  to  San  Francisco  during  the  past  week 
from  a  Southern  California  trip. 

H.  W.  Crozier,  of  Sanderson  &  Porter's  Pacific  Coast 
branch  office,  has  returned  to  San  Francisco  after  a  trip 
through  the  interior  of  California. 

R.  S.  Buck,  of  the  firm  of  Sanderson  &  Porter,  who  re- 
cently spent  some  time  in  Idaho  investigating  an  irrigation 
project,   has  returned   to   New   York. 

B.  T.  Holtz,  manager  Northern  Electric  Company,  Van- 
couver, is  to  be  married  September  26th  at  San  Fi-anclsco. 
The  Journal  extends  hearty  congratulations. 

T.  C.  Martin,  executive  secretary  of  the  National  Electric 
Light  Association,  was  in  attendance  at  the  Spokane  conven- 
tion of  the  N.  W.  Electric  Light  and  Power  Association. 

E.  F.  Scattergood  of  Los  Angeles  is  examining  various 
power  equipments  throughout  the  Northwest  as  suggestions 
for  the  electrical  features  of  the  Los  Angeles  aqueduct. 

Messrs.  Stafford,  W.  V.  CuUen  and  John  Alberts  have 
joined  the  sales  force  of  the  AUis-Chalmers  Company's  San 
Francisco  office  under  Fred  L.  Webster,  the  Pacific  Coast 
manager. 

A.  B.  Saurman,  manager  of  the  Pacific  Coast  branch  of 
the  Standard  Und^-rground  Cable  Company,  is  expected  to  re- 
turn to  San  Francisco  about  Ocober  1,  after  spending  a  month 
in  the  East. 

H.  G.  Aylsworth,  manager  of  the  Aylsworth  Agencies, 
has  returned  to  San  Francisco  after  spending  the  past  week 
at  Los  Angeles,  where  his  firm  has  just  opened  an  office  under 
the  management  of  W.  R.  Greene. 

William  Taylor,  sales  manager  of  the  General  Roofing 
Company,  with  headquarters  at  San  Francisco,  is  now  on  one 
of  his  regular  trips  to  the  Northwest,  and  was  in  Tacoma  re- 
cently looldng  after  the  interests  of  his  company  there. 

A.  W.  Ballard,  who  is  an  officer  of  the  Phoenix  Gas  & 
Electric  Company  of  Phoenix,  Ariz.,  and  was  at  one  time 
manager  of  the  General  Electric  Company's  Los  Angeles  of- 
fice, recently  motored  up  from  Los  Angeles  to  San  Francisco. 
VV.  W.  Briggs,  assistant  sales  manager  of  the  Westing- 
house  Electric  &;  Manufacturing  Company,  has  returned  to 
his  San  Francisco  office  after  accompanying  Sales  Manager 
S.  L.  Nicholson  as  far  as  Los  Angeles  on  his  way  to  East 
Pittsburg. 

Harris  J.  Ryan,  professor  of  electrical  engineering  at  Stan- 
ford University,  California,  is  at  Colorado  Springs,  Colo.,  in 
connection  with  his  work  for  the  Los  Angeles  aqueduct,  for 
which  he  has  been  granted  a  year's  leave  of  absence  from 
his  college  work. 

R.  D.  Holabird,  of  the  Holabird-Rej'nolds  Company,  left 
last  Tuesday  for  Seattle,  where  he  has  a  branch  electric  sup- 
ply house.  He  took  with  him  as  far  as  Portland  the  silver 
cup  which  he  has  won  three  times  as  a  golf  trophy  and  which 
is  to  be  contested  for  again. 

Flank  R.  Bates,  of  the  engineering  firm  of  Bates  & 
Clark,  Seattle,  left  for  his  old  home  at  Eau  Claire,  Wisconsin, 
recently,  accompanied  by  Mrs.  Bates  and  the  family.  Mr. 
Bates  has  been  extensively  engaged  in  engineering  work  in 
the  neighborhood  of  Baker,  Washington,  and  now  takes  a  well 
earned  vacation. 


J.  H.  Wallace,  chief  engineer  of  the  Tidewater  &  South- 
ern Railway,  recently  visited  Turlock,  where  track  laying  has 
just  been  commenced  on  the  SU-mile  standard  gauge  electric 
road,  which  is  to  be  built  via  Modesto  to  Stockton.  Con- 
struction work  will  be  pushed  from  both  ends  of  the  line. 

Henry  J.  Pierce  of  Spokane,  Wash.,  who  is  interested  in 
local  and  suburban  electric  railways  at  Amsterdam,  Holland, 
and  was  for  some  years  head  of  the  Buffalo  Street  Railways, 
spent  the  past  week  at  San  Francisco  on  business.  He  is 
promoting  a  one  hundred  million-dollar  merger  of  the  numer- 
ous export  lumber  mills  of  Oregon  and  Washington. 

Thomas  M.  Moore,  the  mechanical  engineer  who  had 
charge  of  the  machinery  and  power  divisions  of  the  exposi- 
tions at  St.  Louis  and  Buffalo,  arrived  at  San  Francisco  during 
the  past  week.  He  has  been  selected  by  the  directors  of  the 
Panama-Pacific  International  Exposition  Company  to  consult 
with  them  concerning  power  problems  in  connection  with  the 
coming  World's  Fair. 

J.  D.  Douglas,  manager  of  a  suburban  railway  line  ex- 
tending out  of  Auckland,  New  Zealand,  recently  arrived  at 
San  Francisco  by  steamer.  He  is  figuring  on  electrizing  the 
system  and  will  inspect  electric  roads  in  this  country.  He 
will  possibly  make  extensive  purchases  of  electrical  equip- 
ment. While  the  car  bodies  could  be  built  in  New  Zealand, 
the  electrical  machinery  would  be  imported. 

J.  G.  Hennlnger,  the  illuminating  engineer  of  the  Na- 
tional Electric  Lamp  Association,  will  deliver  a  lecture  before 
the  "Electrical  'Vehicle  Association  of  America"  which  holds 
its  annual  convention  in  New  York  City,  October  10th.  His 
paper  will  cover  the  illumination  of  public  and  private  gar- 
ages, and  also  touch  on  the  lighting  of  automobile  sales  rooms. 
As  there  is  little  information  on  such  matters,  Mr.  Hennin- 
ger's  lecture  will  no  doubt  prove  of  much  interest  and  value 
to  automobile  men,  who  desire  to  secure  the  best  illumina- 
tion possible  for  their  particular  use. 


ELECTRICAL     CONTRACTORS'     NOTES. 

The  McFell  Electric  Company  have  been  awarded  the 
contract  for  installing  a  lighting  system  at  Fort  Miley  for  the 
sum  of  $17,200.  This  bid  is  $700  above  the  lowest  bid,  but  the 
Government  engineers  fi^^ure  that  it  is  the  best  bid,  as  the 
McFell  Company  agrees  to  install  the  work  in  120  days, 
against  180  days,  which  the  lowest  bidder  wanted.  This 
company  has  an  office  in  Chicago,  as  well  as  San  Francisco, 
and  have  done  some  very  large  work  in  this  city.  Among 
their  jobs  are  the  Merchants'  Exchange,  Royal  Insurance 
liuilding,  the  Y.  M.  C.  A.  Building  and  the  Bohemian  Club. 
Ihe  San  Francisco  office  is  in  charge  of  Frank  Watts, 
who  is  considered  by  the  contractors  as  one  of  the  leading 
men  in   the  contractor's   business. 

The  Native  Sons'  Hall  has  been  let  to  the  Standard  Elec- 
tric Company  for  the  sum  of  $6000. 

Decker  Electric  Company  have  been  awarded  the  con- 
tract  for   the   Terminal   Hotel. 

Among  the  jobs  that  are  ready  for  figures  at  present  are 
the  Standard  Oil  Building,  Regents  Jlotel,  Downtown  Realty 
Theater  and  Hotel. 


PACIFIC     COAST     BRANCH     OF     IDEAL     ELECTRIC    AND 
MANUFACTURING  COMPANY  OF  MANSFIELD,  OHIO. 

S.  Glen  Vinson,  secretary  and  general  manager  of  the 
Ideal  Electric  and  Manufacturing  Company,  Mansfield,  Ohio, 
has  been  in  San  Francisco  the  past  week  for  the  purpose 
of  establishing  a  branch  house  on  the  Coast.  R.  B.  Elder 
has  been  appointed  sales  manager. 

It  speaks  well  for  the  company  who,  in  the  past  three 
years,  has  increased  its  business  to  that  extent  that  they 
are  obliged  to  maintain  their  own  establishment  and  carry 
a  large  stock  of  goods  on  the  Coast  to  care  for  their  trade. 
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MAGNETIC  CHUCKS. 
As  a  labor  saver  there  is  probably  no  form  of  electrical 
device  that  will  prove  of  greater  benefit  in  the  machine  shop 
than  the  magnetic  chuck.  It  possesses  a  very  wide  range 
of  usefulness  in  holding  pieces  on  the  grinder,  shaper  and 
milling  machine  and  where  a  large  number  of  pieces  are  to 
be  machined,  it  will  frequently  be  found  that  the  labor  saved 
by  the  use  of  such  a  device  as  compared  with  old  methods 
of  clamping  or  bolting  will  pay  the  entire  first  cost  of  the 
chuck  within  the  first  week  or  ten  days  of  service. 


Magnetic  Chuck. 

In  the  magnetic  chucks  which  are  being  placed  upon  the 
market  by  the  D.  &  W.  F^ise  Company  of  Providence,  R.  I., 
the  difficulties  which  were  prevalent  in  the  early  chucks 
designed  have  been  eliminated.  Trouble  was  formerly  ex- 
perienced due  to  the  burning  out  of  the  magnet  coils,  where 
the  chuck  was  put  into  prolonged  service.  In  the  D  &  W 
chucks  the  magnet  colls  are  practically  indestructible  by 
overheating  as  thev  are  wound  with  Delabeston  Wire,  or 
special  heatproof  insulation  of  pure  asbestos,  which  we 
manufacture  and  which  can  safely  withstand  continuous 
temperatures  as  high  as  400  degrees  Fahr.  without  destruc- 
tion. Furthermore,  the  coils  are  so  designed  that  should 
they  accidentally  become  injured,  they  can  be  readily  re- 
moved by  the  workman  and  a  new  coil  inserted  at  slight 
expense. 

The  chucks  are  both  oil  and  waterproof  and  are  equipped 
with  a  demagnetizing  switch  for  readily  releasing  the  work. 


MOTOR  DRIVEN   GRAIN   MILL. 
Electricity   is   becoming  more   and   more   of  a  factor  on 
the  farm,  and  especially  those  farms  which  can  easily  procure 
central  station'  power.     The  accompanying  illustration  of  an 


An     Improved    Type     of    Motor-Driven     Grain    Mill. 

electrically  driven  No.  2  Kelly  Duplex  Mill  is  an  excellent  and 
popular  example  of  the  advantages  of  electric  drive  and  an- 
other factor  in  building  up  the  day  load. 


The  mill  is  the  product  of  the  Duplex  Mill  and  Manufac- 
turing Company  of  Springfield,  Ohio,  and  is  a  great  favorite 
with  feed  dealers,  farmers  and  stock  feeders.  It  will  grind 
any  kind  of  grain,  cotton  seed,  corn  cobs,  and  sihucks,  and 
produce  a  grist  of  any  desired  quality,  coarse,  medium  or  fine. 

The  grinding  surface  is  just  double  that  of  the  ordinary 
mill,  owing  to  a  double  set  of  grinders  or  burrs,  for  which 
reason  it  is  called  the  Duplex.  A  device  is  provided  to  per- 
mit regulating  the  feeding  of  small  grain  from  the  base  hopper 
into  the  crushers.  This  prevents  the  gi'ain  from  clogging  in 
the  hopper  and  causes  an  even  and  ready  flow.  The  application 
of  electric  drive  insures  a  maximum  capacity  for  grinding  with 
the  least  operating  expense  and  affords  an  efficient  and  relia- 
ble source  of  power  at  all  times. 

This  mill  is  driven  by  a  IV2  H.  P.  alternating  current 
induction  motor  manufactured  by  the  Westinghouse  Electric 
Ac   Manufacturing  Company,   East  Pittsburg,  Pa. 


TRADE  NOTES. 
The  Pelton  Water  Wlieel  Company  has  closed  a  contract 
with  the  Montesano  Light  &  Water  Company  for  a  Pelton- 
Francis  turbine,  direct  connected  to  Westinghouse  generator, 
which  will  be  used  to  increase  the  capacity  of  the  system  at 
Montesano,  Wash. 

The  Crocker-Wheeler  Company,  Ampere,  N.  J.,  announces 
ihe  resignation  of  Mr.  Gano  Dunn  who  for  a  great  many 
years  has  filled  the  position  of  chief  engineer  and  first  vice- 
president  in  the  Crocker-Wheeler  Company  with  conspicuous 
ability,  and  he  leaves  with  the  very  best  wishes  of  the  com- 
pany and  his  many  friends  and  associates  in  it,  for  his  future 
success. 

The  General  Electric  Company  has  sold  to  the  Siskiyou 
Electric  Power  &  Light  Company  two  500  kw.  water-cooled 
transformers  of  34,600-v.— 60,000-v  Y  primary,  10,000  v.  sec- 
ondary; three  300  kw.  water-cooled  and  two  300  kw.  oil-cooled 
transformers,  of  34,600-v.— 60,000-v  Y  primary,  2,300-v.  second- 
ary. Also  three  sets  of  aluminum  cell  lightning  arresters  for 
outdoor  use  and  one  set  for  indoor  use. 

F.  C.  Foster,  manager  of  the  Pittsburg  office  of  The  Buck- 
eye Electric  Company,  seems  ambitious  to  become  the  aviator 
of  the  electrical  industry.  At  the  convention  of  the  Penn- 
sylvania Section  of  the  Xational  Electric  Assjciation  Mr. 
Foster  made  a  balloon  ascension  at  Lake  Conneaut  which 
should  entitle  him  to  recognition  by  the  Aero  Club.  The 
balloon  reached  an  altitude  of  sixty -four  hundred  feet  and  cov- 
ered a  distance  of  over  thirty  miles  before  landing  near 
Meadville,  Pennsylvania. 


BOOK  REVIEW. 
McGraw  Electric  Railway  Manual.  Successor  to  American 
Street  Railway  Investments.  Edition  of  1911.  By  Frederic 
Nicholas.  Size  9x13  inches;  430  pages.  Transportation  maps 
for  all  large  American  cities;  clear  type;  strong  paper;  dur- 
able binding.  Published  by  McGraw  Publishing  Co.,  and 
tor  sale  by  Technical  Book  Shop,  604  Mission  St.,  San 
Francisco.     Price  ?7.50. 

A  complete  summary  of  this  interesting  and  valuable  book 
appeared  in  the  reading  columns  of  the  Jom-nal  of  September 
16.  The  book  is  so  full  of  items  relative  to  American  railway 
practice,  it  is  difficult  to  describe  it  in  brief.  Tabulations  of 
earnings,  expenses,  balance  sheets,  statistics  of  operation, 
track  and  equipment,  together  with  the  names  and  addresses 
of  officers  and  directors  of  the  electric  railway  companies  of 
America,  make  the  book  absolutely  indispensable  to  all  those 
who  desire  quick  and  accurate  information. 
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Q       NEWS  NOTES 


FINANCIAL. 

NOGALES,  ARIZ.— The  bonds  for  a  woter  system  and 
also  those  for  a  sewer  system  have  been  carried  by  a  large 
majority. 

ASOTIN,  WASH. — The  taxpayers  of  Asotin  have  voted  to 
bond  the  town  for  $35,000,  to  provide  funds  for  the  installation 
of  a  modern  water  system. 

LONG  REACH,  GAL.— The  $850,000  bonds  authorized  at 
the  recent  special  election  to  pay  for  the  purchase  of  the 
Long  Beach  and  Alamitos  Water  Companies  were  sold  to 
these  two  companies  by  the  council  at  par  and  accrued  in- 
terest. 

CALISTOGA,  CAL.— A  deal  of  considerable  importance 
to  Calistoga  and  the  upper  Napa  Valley  was  consummated 
when  William  Spiers  sold  his  electric  light  business  to  the 
Napa  Valley  Electric  Co.,  whose  principal  place  of  business 
at  present  is  St.  Helena. 

BRIGHAM  CITY,  UTAH.— The  election  held  at  Honey- 
ville  went  in  favor  of  bonding  the  municipality  in  the  sum 
of  $12,000  for  waterworks  and  electric  light  and  power  pur- 
poses. It  is  estimated  that  $7000  will  install  the  water- 
works, while  the  balance  of  $5000  will  install  electric  lights. 

YREKA,  CAL. — The  Siskiyou  Electric  Power  &  Light 
Co.  has  purchased  the  electric  power  and  light  plants  of  the 
Rogue  River  Electric  Company  and  of  the  Prospect  Construc- 
tion Company,  including  several  hundred  miles  of  high  ten- 
sion wire  in  Southern  Oregon.  When  the  construction  work 
now  in  progress  is  completed,  a  total  of  80,000  h.p.  at  low 
water  will  be  developed  with  a  reservoir  storage  which  will 
contain  a  peak  load  storage  capacity  of  60,000  h.p. 

AUBURN,   CAL.— The   Pacific   Gas    &   Electric   Company 
will  expend  $10,000,000  in  extending  its  power  system.     The 
additional   hydroelectric   capacity    of   the   company's   system 
will  include  a  tower  line  from  a  power  plant  on  Bear  River, 
Placer  County,  to  the  Bay  centers.    The  power  plant  is  to  be 
erected  on  property  that  was  formerly  owned  by  the  South 
Yuba  Water  Company's  system.    The  system  was  absorbed  by 
the  Pacific  Gas  &  Electric  Company  the  first  of  the  present 
year.     The  Pacific  Gas  &  Electric  Company  now  has  a  total 
capacity,  in  eleven  installed   plants,  of  over  90,000   h.p.  and 
in  steam  plants  of  over  50,000  h.p.    The  plans,  in  the  proposed 
extension,  will  give  an   additional  71,000   h.p.     Plans  in   the 
proposed  extension  also  include   the  extension   of  a  dam   in 
the  canyon  of  the  South  Yuba  River,  below  Lake  Spaulding, 
which  will  increase  the  present  existing  power  storage,  which 
is  obtained  from  15  lakes  in  Placer  and  Nevada  counties,  by 
2,500,000  cubic  feet.     From  this   storage  reservoir  the  water 
will  be  conveyed  through  tunnels  and  ditches  to  Bear  River. 
The  first  plant  will  have  a  head  of  1647  feet,  developing  50,- 
000  h.p.  and  the  second  plant  will  have  a  fall  of  750  feet,  with 
a  capacity  of  21,000  h.p.    Active  work  is  now  going  on  at  the 
dam  site  below   Lake   Spaulding.     Surveys  have   been   com- 
menced for  all  the  tunnels  and  canals  necessary.     Rights  of 
way  are  being  obtained  for  a  tower  line  to  tie  in  with  the 
present  system  of  the  company,  which  covers  the  entire  por- 
tions of  Central   California  and   aggregates,   in   high  tension 
lines  alone  1100  miles. 


TACOMA,  WASH. — Petitions  have  been  received  for  the 
installation  of  street  lights  on  certain  avenues. 

NORTH  YAKIMA,  WASH.— The  Pacific  Power  &  Light 
Company  has  received  a  cluster  lighting  power  contract  at 
this  place. 

VICTORIA,  B.  C. — The  special  council  commission  has 
awarded  the  contract  to  Hutchinson  Bros,  at  $5827  for  the  in- 
stallation of  cluster  lights  on  Fort  street. 

SAN  BERNARDINO,  CAL. — The  City  Council  has  passed 
an  ordinance  granting  to  Fred  B.  Mechling  a  franchise  for  an 
electric  system  for  transmitting  electricity  for  light,  heat  and 
power. 

McMINNVILLE,  ORE.— This  place  will  install  a  cluster 
lighting  system  on  the  principal  streets.  Ornamental  poles 
with  three  lights  will  be  placed  and  wires  installed  under- 
ground. 

PASCO,  WASH.— Bids  will  be  received  by  L.  H.  Koontz, 
city  clerk,  up  to  September  19th,  for  onnstructing  conduits 
preparatory  to  the  installation  of  ornameiUal  lamps  for  street 
lighting  as  per  plans  on  file  at  office  of  said  city  clerk. 

PASCO,  WASH.— Bids  will  be  received  by  the  City  Coun- 
cil, L.  H.  Koontz,  city  clerk,  up  to  September  26th,  for  fur- 
nishing and  installing  a  quantity  of  ornamental  lamp  posts 
with  cluster  lights,  globes,  and  equipped  with  all  wiring  and 
conduits. 

DORRIS,  CAL.— James  R.  Tapscott,  attorney  tor  the  Sis- 
kiyou Electric  Power  &  Light  Company  of  Yreka,  has  made 
application  for  a  50-year  franchise  for  his  company.  The 
matter  will  be  decided  on  at  the  meeting  of  the  town  board 
November  6. 

PASADENA,  CAL.— Residents  and  property  owners  of 
Kenoak  Tract  have  taken  steps  toward  securing  a  lighting 
system  for  Kenoak  drive,  using  an  underground  system.  A 
committee  has  been  appointed  to  take  up  the  proposition  with 
city  otiicials  and  the  Edison  Electric  peojile. 

LONG  BEACH,  CAL.— The  Board  of  I  Hrectors  of  the  Long 
beach  Consolidated  Gas  Company  has  aul  borized  the  expendi- 
ture of  $250,000  for  a  gas  plant  to  be  e  -ected  in  the  north- 
V  est  section  of  the  city.  All  gas  used  Xy  the  city  will  then 
bo  piped  from  a  500,000  cubic  foot  tank  In  inner  harbor,  an- 
other tank,  called  the  relief  holder,  will  b(  erected  and  a  short 
time  afterward  a  tank  with  a  capacity  (  f  1,000,000  feet  will 
be  erected.  This  will  give  the  entire  pi;  nt  when  completed, 
a  capacity  of  11,800,000  cubic  feet.  P.  A.  Jreen  is  manager  of 
the   company. 

PENDLETON,  ORE. — Engineers  repi  esenting  the  Pacific 
Power  &  Light  Company  and  the  Pacific  Telegraph  &  Tele- 
phone Company,  in  a  recent  conference  with  the  city  council, 
submitted  estimates  for  the  installation  of  underground  wires. 
According  to  figures  compiled  by  the  lighting  company's  engi- 
neers, it  would  cost  the  company  approximately  $20,900  for 
underground  wires  on  Main  and  Court  streets,  while  it  would 
cost  property  owners  in  the  same  district  $35,000.  The 
company  asked  the  municipality  to  employ  an  engineer  to  ver- 
ily the  reported  figures,  and  which  will  be  considered  by  the 
council.  The  telephone  company's  report  was  short  and 
stated  that  underground  wires  would  cost  $20,000. 


ILLUMINATION. 

ELLENSBURG,  WASH.— Bonds  in  the  sum  of  $110,000 
have  been  passed  at  an  election  for  improvement  of  the 
municipal  lighting  plant. 

MORTON,  WASH. — The  commissioners  have  granted  a 
franchise  to  A.  W.  Van  Arsdale  for  the  installation  of  a  water 
and  light  system  at  this  place. 


INCORPORATIONS. 

MARTINEZ,  CAL.— The  Mt.  Diablo  Telephone  Company 
(,(  Martinez  has  been  incorporated  with  a  capital  stock  of 
.■iT.OOO,  by  H.  C.  Wetmore,  president;  Charles  Gordon,  secre- 
tary; Percy  Douglas,  treasurer,  and  twelve  others. 

SACRAMENTO,  CAL.— A  $10,307.50  filing  fee  was  paid  to 
the  State  yesterday  when  the  Pacific  Electric  Railway  Com- 
pany of  Los  Angeles,  capitalized  at  $100,000,000  filed  articles 
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T>i  mcoiporation  with  the  Secretary  of  State.  The  new  com- 
paay  is  composed  of  eight  electric  railways,  radiating  from 
Los  Angeles  as  follows:  Pacific  Electric  Railway  Company, 
Los  Angeles  Interurban  Railway  Company,  Los  Angeles  and 
Redondo  Railway  company,  the  Riverside  and  Arlington  Rail- 
way Company,  the  San  Bernardino  Vailey  Traction  Company, 
cue  Redlands  Central  Railway  company,  the  San  Bernardino 
Itterurban  Railway  Company,  and  the  Los  Angeles  Pacific 
Company,  ihese  railroads  comprise  those  m  which  H.  E. 
liuntington  is  interested.  'I  he  new  board  of  directors  is 
oomptsed  cf  VV'm.  b\  Herrin  or  San  Francisco,  R.  C.  Gillis 
aud  Paul  Shoup  of  Los  Angeles,  W.  C.  Maitm  of  San  Fran- 
cisco, and  Epes  Randolph  of  Tucson. 

SAN  JOSE,  CAL.— A  $:i,5UU,U0O  company  has  filed  its  ar- 
ticles of  incorporation  with  the  county  clerk  here,  under  which 
it  is  planned  to  operate  a  line  of  steamers  Irom  Aiviso  to  San 
i'raucisco  in  conjunction  with  an  interurban  electric  rail- 
way from  this  city.  Tiie  coiporation  is  Known  as  the  San 
Jose  Terminal  Railway  Company,  and  the  principal  stock- 
holders are  M.  J.  Gardner  oi  StociUon,  John  A.  Mehling  of 
San  Jose,  H.  H.  McCloskey  of  San  Francisco,  Hugh  Center 
of  San  Jose  and  Valentine  l-Coch  of  San  Jose.  M.  J.  Gardner, 
the  principal  stockholder,  is  president  of  the  Stockton  Ter- 
iiiinal  Railway. 

The  articles  of  incorporation  call  for  the  operation  of  a 
l.ne  of  ireight  steamers  between  San  Francisco  and  Aiviso, 
as  well  as  passenger  boats.  '1  he  company  plans  to  build 
a  terminal  station  at  Aiviso,  or  lather  at  Beacon  lo,  in  the 
San  Francisco  Bay,  on  land  owned  by  the  Dumbarton  Land 
Company  of  which  H.  H.  McCloskey  of  San  Francisco  is  a 
large  owner. 


TRANar;i!SSIOi\. 

WILLOWS,  CAL. — The  Northern  California  Power  Com- 
pany is  planning  to  enter  Arbuckle  with  its  lines. 

FOLSOM,  CAL. — The  Pacific  Gas  &  Electric  Company  will 
construct  a  power  line  from  Folsom  to  Rosoville  in  the  near 
luture. 

WEAVERVILLE,  CAL.— The  bid  of  the  Trinity  Dredging 
Company  lor  a  franchise  for  an  electrical  transmission  line 
over  the  county  roads  near  Lewiston  in  the  sum  of  $144,  has 
Ijeen  accepted. 

PETALUMA,  CAL.— The  Pacific  Gas  &  Electric  Company 
kas  decided  to  extend  its  power  lines  from  this  city  to  Penn- 
grove  and  fiom  Petaluma  to  Mountain  View  avenue  district, 
and  also  through  the  Sunny  Slope  district. 

CHEHALIS,  WASH.— Announcement  has  been  made  that 
the  Washington-Oregon  Corporation  would  extend  its  wires  to 
Haskiil  ior  the  purpose  of  furnishing  power  to  the  rock  quarry 
there  and  also  to  furnish  lights  and  power  to  Littell  and  Adna 
en  route. 

LOS  ANGELES,  CAL. — The  Pacific  Gas  &  Electric  Com- 
pany has  decided  to  construct  a  large  storage  reservoir  in  the 
Sierra  Nevada  Mountains  several  miles  above  Nevada  City  to 
cost  about  $3,000,000.  Two  hydroelectric  power  plants  will 
also  be  erected. 

RIVERSIDE,  CAL.— The  Edison  Electric  Company  has  se- 
cured a  site  near  Bloomington  depot  on  which  a  sub-station 
will  be  erected  at  once.  This  plant  will  supply  the  commun- 
ity with  electricity.  The  company  will  also  install  a  number 
of  arc  lights  on  the  streets. 

VACAVILLE,  CAL. — Supervisor  Glendon  presented  an  or- 
dinance granting  to  the  Pacific  Portland  Cement  Company,  Con- 
solidated, a  franchise  to  erect  and  maintain  poles  and  wires 
over  a  certain  described  public  highway  in  Vacaville  town- 
ship.   The  ordinance  was  adopted. 

SALINAS,  CAL. — Two  bids  were  received  for  an  electric 
power  line  over  the  county  roads  up  the  Salinas  Valley.  One 
from  F.  G.  Baum,  representing  the  Monterey  County  Gas  & 
Electric  Company  for  $200,  the  other  was  $106,  from  Frank 
J.  Griffln.    The  bid  of  Mr.  Baum  was  accepted. 


COLTON,  CAL.— The  Southern  California  Edison  Com- 
pany has  purchased  a  block  on  Mt.  Vernon  avenue,  where 
it  will  run  a  plant  in  opposition  to  the  Sierra  company,  which 
IS  erecting  a  plant  at  San  Bernardino.  Over  $16,000  will  be 
expended  on  the  building  here,  which  will  be  a  two-story  con- 
crete structure.  This  will  be  the  distributing  plant  for  all 
ol  this  part  of  the  valley. 

ONTARIO,  ORE. — The  contract  for  furnishing  the  power 
loi  the  pumping  plants  for  the  Ontario-Nyssa  irrigation  pro- 
ject has  been  awarded  to  the  Idaho-Oregon  Light  &  Power 
Company.  The  contract  is  for  25  h.p.  for  the  season,  the  cur- 
rent to  run  night  and  day  for  six  months,  the  light  company 
to  furnish  the  transformer.  The  company  also  contracts  to 
build  an  electric  line  along  the  ditch  to  accommodate  own- 
ers of  individual  pumping  plants  \iho  desire  to  raise  water 
above  the  main  ditch  for  irrigation  purposes,  and  will  build 
such  a  line  one  mile  for  every  10  h.p.  contracted  for. 


TRANSPORTATION. 

SEATTLE,  WASH.— The  Seattle,  Renton  &  Southern 
R.iilway,  Columbia  station,  will  erect  a  one-story  frame  sub- 
station at  5033  Rainier  avenue,  to  cost  about  $1000. 

VALLEJO,  CAL.— A  contract  for  the  grading  on  the  Val- 
lejo  &  Northern  Railroad  line  within  the  city  of  Vallejo  will 
be  let  soon,  says  President  T.  T.  C.  Gregory  of  the  Vallejo  & 
Northern. 

CUCAMONGA,  CAL. — Upland  paities  have  stated  that  the 
Ontario  and  San  Antonio  Heights  Electric  Railroad  will  be  ex- 
tended to  Cucamonga  from  Upland  provided  free  right  of 
way  can  be  secured. 

LIVINGSTON,  MONT. — The  Madison  River  Power  Com- 
pany will  extend  its  line  from  Livingston  to  Lewiston,  through 
the  Shields  River  Valley,  according  to  announcements  made 
by  General  Manager  Max  Hebgen. 

SAN  DIEGO,  CAL. — The  City  Council  has  passed  an  or- 
dinance granting  to  the  San  Diego  Electric  Railway  Company 
a  franchise  to  construct,  maintain  and  operate  for  a  period  end- 
ing September  1,  1952,  a  street  railway  on  certain  streets  of 
the  city. 

SAN  JOSE,  CAL. — An  ordinance  granting  to  the  Penin- 
sular Railway  Company  a  franchise  for  a  single  or  double 
track  standard  gauge  electric  railroad  in  the  county  of  Santa 
Clara,  and  also  upon  Willows  street,  Selmas  avenue  and  Lin- 
coln avenue,  has  been  passed  by  the  Board  of  Supervisors. 

CHEHALIS,  WASH.— The  Washington-Oregon  Corpora- 
tion has  closed  contracts  with  the  State  of  Washington  to  sup- 
ply all  electric  power  for  the  operation  of  the  convict  rock- 
crashing  plant,  at  Meskill,  12  miles  west  of  this  place.  Con- 
struction of  the  pole  line  and  installation  will  start  at  once. 

LOGAN,  UTAH.- — The  Cache  County  Commissioners  have 
granted  a  franchise  to  the  Ogden,  Logan  &  Preston  Railway 
Company,  to  operate  within  the  county  an  electric  or  gasoline 
railway.  It  is  the  intention  of  the  company  to  construct  an 
electric  road  from  Ogden,  through  the  Cache  Valley  to  Preston. 

SAN  FRANCISCO,  CAL. — Announcement  is  made  by  Gen- 
eral Manager  Furlong  of  the  West  Side  Railway  Company 
that  a  new  electric  railway  from  Sacramento  down  the  river 
to  Rio  Vista,  tapping  some  of  the  rich  lands  in  California,  wiU 
be  in  operation  within  a  few  months.  Actual  construction 
is  about  to  be  begun  by  the  company,  which  is  backed  by  E. 
R.  Lilienthal  and  associates,  who  will  invest  nearly  a  million 
dollars  in  the  project. 

VALLEJO,  CAL. — Extensive  plans  for  the  improvement 
of  Vallejo's  water  front  are  contemplated  by  the  officials  of 
the  Vallejo  &  Northern  Railroad  Company  as  an  adjunct  of 
their  terminal  and  grading  work  in  this  city.  The  company 
owns  about  23  acres  of  tide  lands  in  the  vicinity  of  the  foot 
of  Alabama  street,  where  the  railroad's  terminal  will  be  con- 
structed and  it  is  planned  to  fill  in  the  tide  lands  with  dirt 
and  rock  excavated  at  other  points  along  the  route. 

SEATTLE,    WASH.— B.    H.    Graff,    contractor,   American 
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lank  building,  has  received  the  contract  for  the  construction 
cf  a  one-story  power  substation  at  the  toot  of  Nelson  place, 
for  the  city  of  Seattle,  at  a  bid  of  $8631.  The  remaining  bid- 
ders were:  S.  &C.  Carkeek,  at  $8685;  Bartz  &  Grant,  $9556; 
G.  F.  Mowat,  $10,535;  Rounds  &  Hurson  Co.,  $11,750;  A.  W. 
Quist  &  Co.,  $12,309;  W.  G.  Clark,  $12,500;  John  Galber, 
$12,987,  and  the  Butler  Construction  Company  at  $14,000. 

KOOTENAI  FALLS,  MONT.— It  is  reported  that  a  Massa- 
chusetts syndicate  will  shortly  undertake  the  development 
of  80,000  h.p.  electrical  energy  at  this  point,  for  distribution 
in  Western  Montana,  Northern  Idaho  and  Northeast  Washing- 
ton. J.  A.  Coram,  of  Boston,  counsel  for  the  corporation,  is  re- 
sponsible for  the  announcement.  The  plant  Is  proposed  to  be 
located  seven  miles  east  of  Troy,  Mont.,  and  at  a  total  cost  of 
$6  000  000  will  require  two  years  for  completion.  The  main 
,,ower' transmission  lines  wii:  be  as  follows:  Kalispell,  Mont., 
100  miles;  Spokane.  90  miles;  Wallace.  Idaho.  60  miles;  Sand- 
point,  Idaho,  38  miles,  and  Republic  a  distance  of  140  miles. 

FRESNO,  CAL.— Promoter  F.  S.  Granger  states  that  he 
had  received' $10,000  from  the  Guaranty  Trust  Company  of 
New  York  and  the  Underwriters  Company  of  Philadelphia. 
Granger  announced  that  the  laying  of  rails  would  begin  Oc- 
tober 15.  The  material  such  as  ties  and  rails,  will  begin 
to  arrive  about  October  5.  Grading  work  on  the  inter- 
urban  line  is  about  completed.  To  date,  35  Vz  miles  have 
been  graded,  leaving  but  a  half  mile  to  be  prepared.  When 
the  ties  and  rails  arrive  the  laying  cf  track  will  commence 
just  outside  the  city  and  the  line  will  be  extended  in  the 
direction  of  Selma  as  quickly  as  the  work  can  be  done.  Ac- 
cording to  Granger,  the  grading  crew  has  been  doing  rapid 
work  and  the  entire  route  will  be  ready  for  ties  and  rails  by 
the  middle  of  next  week.  Granger  plans  to  have  the  first  cars 
in  operation  on  or  about  February  1,  1912. 

LOS  ANGELES.  CAL.— With  the  filing  of  the  incorpc ra- 
tion papers  of  the  new  Pacific  Electric  Railroad  at  Sacra- 
mento last  week,  official  announcement  was  made  that  its 
present  trackage  of  875  miles  would  be  increased  to  1875 
miles,  while  the  scope  of  territory  made  tributary  by  these 
extensions  would  be  more  than  quadrupled.  Work  on  a  por- 
tion of  the  new  lines  is  already  under  way  and  it  is  officially 
stated  that  construction  of  the  entire  system  will  be  carried 
forward  as  fast  as  material  can  be  secured  and  rights  of 
way  and  terminal  facilities  obtained.  Here  are  the  extensions 
which  are  made  a  matter  of  record  in  the  articles  of  incor- 
poration of  the  new  concern. 

The  Glendora  line  will  be  extended  to  San  Bernardino. 
The  Covina  line  will  be  built  through  Pomona  to  Riverside. 
A  cii,y  trolley  service  is  being  installed  in  Riverside.  From 
the  La  Habia  line  a  line  will  be  run  to  Riverside  with  a 
branch  to  Santa  Ana.  From  a  point  on  the  Covina  line  to 
Long  Beach  a  new  cutoff  will  be  run.  A  line  will  be  built 
through  the  San  Fernando  Valley  and  to  Santa  Barbara,  with 
a  branch  to  the  town  of  San  Fernando.  From  Santa  Monica 
a  line  will  be  run  northeast  to  San  Buenaventura.  San  Pedro 
will  be  connected  with  Redondo  by  a  new  line  across  the 
peninsula  back  of  the  range  of  hills.  From  Santa  Ana  a 
trunk  line  to  San  Piego  will  be  built.  A  short  line  cutoff  from 
the  present  four  tracks  will  greatly  reduce  the  distance  and 
running  time  to  South  Pasadena.  Much  addition?  1  trackage 
will  be  installed  at  many  times  along  the  shores  of  Los 
Ange'es   Harbor. 

Power  for  the  sys*^em,  which  will  be  more  than  doubled 
when  the  announced  plans  are  carried  into  effect,  will  be  sup- 
plied by  the  Pacific  Light  &  Power  Company,  which  already 
has  under  construction  in  the  San  Joaquin  Valley,  a  plant 
which  is  intended  to  generate  greater  voltage  than  now  conies 
from  the  harnessing  of  the  Niagara. 


Company  will  extend  its  telephone  line  to  Cotati. 

TERRA  BELLA,  CAL.— The  organizaticn  of  the  Ducor- 
California  Hot  Springs  Telephone  Company,  a  co-partnership 
company,  has  been  perfected  and  Ij.  S.  Wingrove  elected 
president. 

DAYTON,  WASH. — An  ordinance  has  been  passed  by  the 
City  Council  granting  a  franchise  to  the  Mount  Vernon  Tele- 
phone Company  to  build  a  telephone  line  along  certain  streets 
of  the  city. 

LA  PORTE,  CAL. — The  construction  of  a  new  telephone 
line  to  the  Bellevue  mine  near  Gibsonville  and  to  the  Tamaiac 
Flat  station  near  Franklyn  Himm  on  Lunipkin  River  has 
been  started  by  the  iorest  service. 

ABERDEEN,  WASH.— Chesterfield  &  Van  Buskirk,  con- 
tractors of  Tacoma,  have  been  awarded  the  contract  for  the 
(onstruction  of  the  new  building  to  be  erected  on  Market 
street,  opposite  the  city  hall,  by  the  Pacific  States  Telephone 
and  Telegraph  Company,  at  a  cost  of  $35,000. 

NEVADA  CITY,  CAL.— James  Dolan,  superintendent  of 
ci^nstruction  in  Nevada  and  Sierra  Counties  for  the  Pacific 
'•'felephone  &  Telegraph  Company,  is  awaiting  orders  from 
I  he  head  office  to  start  the  construction  of  a  new  telephone 
line  Irom  Camptonville,  Yuba  County,  to  Loyaltcn,  Sierra 
County,  a  distance  of  over  80  miles. 


TELEPHONE    AND    TELtGRAPH. 
PETALUMA,    CAL.— The    Guglieluietti    Rural    Telephone 


WATERWORKS. 

WAPATO.  WASH. — Wapato  residents  have  decided  to 
idopt  the  municipal  waterworks  system  as  prepared  by  En- 
gineer Redman. 

SISSON,  CAL. — This  town  has  voted  in  favor  of  a  bond 
issue  of  $40,000  for  the  construction  of  a  water  plant  and 
the  building  of  a  city  hall. 

OXNARD,  CAL.— Engineers  are  preparing  plans  for  a 
municipal  water  system  to  ccst  about  $100,000.  A  bond  elec- 
tii.n  for  improvements  will  be  held  socn. 

REDLANDS,  CAL. — Engineer  Hinckley  has  completed 
plans  lor  the  construction  of  an  independent  system  of  water 
mains  for  the  business  section  of  this  city  for  fire  protection 
use. 

RENO,  NEV.— Bids  were  received  by  the  Board  of  Trus- 
tees of  the  town  of  Alturas,  Modoc  County,  Cal.,  up  to  Sept. 
13,  1911,  for  the  construction  of  the  waterworks  of  the  town 
of    Alturas. 

SAN  DIEGO,  CAL.— The  Hazard  Gould  Company  has 
been  awarded  the  contract  tor  extending  the  Sweetwater 
water  system  to  the  Fairfield  tract  on  the  bay  side  of  Chula 
'iista.     This  will  cost  about  $4000. 

CENTRALIA,  WASH. — The  construction  of  a  joint  water 
system  for  the  city  of  Centralia  and  Chehalis  to  be  owned 
and  operated  by  the  cities,  is  a  feasible  propcsition.  The 
approximate  cost  is  estimated  at  $115,000. 

ORANGE,  CAL. — The  City  Council  has  passed  a  resolu- 
t;or  determining  that  public  interests  and  necessity  demands 
the  ccnstruction  of  a  water  system,  also  the  construction  of 
a  \\  aterworks  building  at  a  cost  of  about  $50,000. 

SPRAY,  ORE.— S.  L.  Cross  and  S.  C.  Johnson  are  to  put 
in  a  water  system  for  the  town.  A  well  ten  feet  in  diameter 
is  being  dug  in  Spray.  Additional  water  will  be  pumped 
through  two-inch  mains  to  a  concrete  tank  20x30. 

OGDEN.  UTAH.— The  David  &  Weber  Counties  Canal 
Ctmpany  has  awarded  a  contract  to  the  Lynch-Cannon  Com- 
pany for  the  erection  of  its  waterworks  plant  near  Riverdale. 
'inls  improvement  when  completed  will  represent  an  in- 
vestment  of   $250,000. 

LYLE.  WASH.— The  Puget  Sound  Bridge  &  Dredging 
Company.  Central  building.  Seattle,  is  assembling  materials 
!',nd  equipment  for  the  construction  of  the  Northwestern  Elec- 
liic  Company's  dam  on  the  Klickitat  River,  near  this  city. 
The  dam  will  be  utilized  to  irrigate  6500  acres  by  ditch  and 
will  cost  $100,000.  The  completed  survey  demonstrates,  it  is 
stated,  the  practicability  of  a  project  to  cost  $500,000. 
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THE  BIG  MEADOWS  DAM 


In  constructing  the  Big  Meadows  dam,  the  Great  It  is  interesting  to  compare  this  dam  with  other 

Western  Power  Company  will  place  before  engineers  similar  reservoir  dams.     There  are  but  three  that  can 

and  investors  a  very  interesting  piece  of  work.     This  be   put   in   the   same   class.     These   are   the   Ashokan, 

dam  when  completed  will  back  up  the  flood  waters  of  the   Roosevelt  and   the  Assouan   dams.  The  Ashokan 


Fig.   1.      P.ig:  Bear   V'aljey  Dazn  in  Soutliern   Califori|ia,    iieanng   cornpietion. 
Type   of  dam   adopted   in   the   Big    Meadows  project. 


the  Sierras,  submerging  25,600  acres  of  land,  thereby 
impounding  1,160,000  acre  ft.  of  water.  It  will  be 
720  ft.  long  o.i  top  and  150  ft.  high  over  all.  By  the 
employment  of  the  Eastwood  Multiple  Arch  type  less 
than  30,000  cu.  yds.  of  reinforced  concrete  will  be 
necessary  in  its  construction. 


dam  of  the  New  York  water  supply  submerges  8300 
acres  of  land,  thereby  impounding  368,030  acre  feet 
of  water.  The  dam  is  1000  ft.  long  on  top  and  180  ft. 
high ;  884,000  cu.  yds.  of  masonry  and  7,000,000  cu.  yds. 
of  earth  work  were  necessary  in  its  construction  and 
its  cost  was  $12,669,755.     The  Roosevelt  dam  of  the 
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U.  S.  Reclamation  Service  submerges  16,320  acres  of 
land,  thereby  impounding  1,284,000  acre  feet  of  water. 
The  dam  is"  1080  ft.  long  on  top  and  280  ft.  high; 
332,300  cu.  yds.  of  material  were  necessary  in  its  con- 
struction and  its  cost  was  $3,470,000.  The  Assovan 
dam  in  Egypt  was  first  built  to  submerge  40,000  acres 
of  land  thereby  impounding  863,000  acre  ft.  of  water. 
The  original  length  was  6400  ft.  and  height  130  ft., 
necessitating  700,000  cu.  yds.  of  masonry  at  a  cost  of 
$12,250,000.  It  has  since  been  increased  to  1,500,000 
acre  ft.,  but  the  final  cost  and  dimensions  are  not 
available. 

The  present  project  for  the  building  of  the  Big 
Meadows  dam  produces  the  cheapest  reservoiring  per 
acre  ft.  of  any  project  of  its  size  in  the  world.  The 
comparative  small  amount  of  concrete  (30,000  yards) 
is  due  in  a  great  measure  to  the  natural  endowments 
of  the  dam-site.  In  Fig.  2,  as  one  looks  down  stream, 
the  cleared  portion  is  the  location  decided  upon.  Nev- 
ertheless a  saving  of  $500,030  is  made  by  the  particu- 
lar design  of  dam  selected  over  a  cyclopean  masonry 


Fig. 


-ookingDown  Sticam. 


dam.  The  dam-site  is  located  one  mile  below  Nevis, 
Plumas  county,  California.  The  dam  will  be  150  ft. 
high  over  all,  the  burden  being  34  ft.  in  depth.  The 
bed-rock  formation  is  a  gray  lava  or  basaltic  rock.  The 
drainage  area  from  which  the  waters  to  fill  the  en- 
closure will  be  drained  comprises  480  sq.  miles  of 
the  snow-capped  Sierras.  It  is  now  definitely  planned 
to  have  the  dam  completed  by  the  fall  of  1912  so  as  to 
benefit  by  its  water  storage  during  the  dry  season  of 
1913. 

The  dam  is  to  be  of  the  Eastwood  multiple-arch 
type.  John  S.  Eastwood,  the  originator  of  the  design 
employed  is  to  be  the  engineer  in  charge.  There  will 
be  22  spans  of  30  ft.  each,  and  in  addition  an  automatic 
spillway  constructed  with  straight  walls  and  a  concrete 
apron.  Fig.  3  shows  the  skeleton  of  an  Eastwood  mul- 
tiple arch  type  of  dam.  This  is  a  picture  of  the  Big 
Bear  Valley  dam  near  Redlands,  California,  now  in 
course  of  erection.  Fig.  1  show's  the  same  dam  almost 
complete.  This  dam  which  has  thus  far  proved  thor- 
oughly satisfactory  although  as  yet  not  fully  tested 
is  92  ft.  over  all  in  height,  363  ft.  long.  It  contains 
4684  cu.  yds.  of  material  and  impounds  63,000  acre  ft. 
of  water. 


The  North  Fork  of  the  Feather  River  has  its 
source  in  springs  rising  in  the  Big  Meadows.  It  flows 
out  of  the  Meadows  through  a  narrow  gorge  which 
provides   a   natural    and    inexpensive    site   as   detailed 


Fig.  3.  Skeleton  view  of  Big  Bear  Valley  Darn,  Illus- 
trating Eastwood  Multiple  Arch  Type  to  be  used  In  Big 
Meadow-s   project 

above  for  a  dain  b}-  the  construction  of  which  there 
can  be  impounded  in  the  Big  Meadows  enormous  quan- 
tities of  water.  The  natural  minimum  flow  of  the 
ri\er  is  ajjproximately   1000  cu.   ft.  per  second.     This 


Fig.   4.     Area  to  Be   Flooded   by  Waters  Impounded 
in    Big   Meadows   When    Dam    is   Completed. 

flow  will  be  increased  to  1500  cu.  ft.  per  second  as  the 
result  of  the  construction  of  a  63  ft.  dam,  and  2500 
cu.  ft.  per  second  when  the  dam  is  raised  to  its  full 
height  of  110  feet  as  contemplated. 
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The  combined  minimum  flows  of  all  the  rivers 
upon  which  power  is  now  being  developed  to  supply 
Uakland  and  the  territory  east  and  north  to  Oroville 
do  not  exceed  that  of  the  North  Fork  of  the  Feather 
River.  The  storage  possibilities  on  these  several 
streams  do  not  equal  that  of  the  Big  Meadows  alone. 
The  by-product  value  for  irrigation  of  the  waters 
stored  in  the  meadows  after  they  have  been  converted 
into  electric  energy  is  sufticiently  great  to  warrant  the 
belief  that  in  time  substantial  revenue  to  the  company 
will  accrue  from  this  as  yet  little  considered  source. 

At  Big  Bend,  eighteen  miles  above  Uroville,  and 
one  hundred  and  fifty-three  miles  northeast  of  Oakland, 
the  company  has  installed  in  successful  operation  a 
hydro'jleclric  plant  with  a  total  capacity  of  55,000  elec- 
trical horsepower  which  will  be  increased  in  the  near 
future  to  70,000  horsepower.  This  plant  consists  of 
a  masonry  dam  85  ft.  high  and  a  concrete  intake  tower 
through  which  the  water  is  delivered  under  pressure 
10  a  concrete  lined  tunnel  driven  through  the  solid 
rock  for  15,000  ft.,  from  which  it  passes  by  means  of 
a  steel  header  and  pressure  pipes  to  four  water  wheels 
directly  connected  to  electric  generators.  The  water 
IS  utilized  under  a  head  of  45o  ft.  at  which  head  the 
natural  minimum  flow  of  the  river  is  sufficient  for  the 
present  installation.  W  hen  the  flow  of  the  river  is 
increased  to  2500  cu.  ft.  per  second  by  the  development 
of  ihe  Big  Aleadovvs  storage,  this  plant  can  be  increased 
to  IIO.OUO  electrical  horsepower  by  merely  adding  the 
necessary  generating  units,  the  intake  tower,  tunnel, 
and  header  having  been  constructed  of  sulricient  size 
to  accomplish  this  result. 

The  power  generated  at  Big  Bend  is  transmitted 
153  miles  to  Uakland  over  two  circuits,  each  consist- 
ing of  three  copper  cables  suspended  from  steel  towers 
set  in  concrete  foundations.  The  power,  which  is 
transmitted  at  100,000  volts,  is  reduced  to  make  it 
available  for  commercial  use  by  means  of  apparatus 
installed  for  that  purpose  in  concrete  substations  lo- 
cated at  Sacramento,  Brighton,  Antioch,  Covvell  and 
Oakland.  From  these  substations  secondary  distrib- 
uting circuits  carry  the  current  to  the  customers  of 
the  company.  Each  substation  can,  through  its  second- 
ary distributing  system,  supply  customers  within  a 
radius  of  twenty-five  miles. 

Between  the  Big  Aleadows  and  the  present  plant 
at  Big  Bend,  the  North  Fork  of  the  Feather  River  has 
a  fall  of  3400  feet,  much  of  which  can  be  used  for  power 
purposes.  The  opportunities  for  the  profitable  use  of 
this  fall  are  practically  all  controlled  by  the  company. 
With  the  amount  of  water  which  will  be  made  avail- 
able by  the  Big  Meadows  storage  these  developments 
win,  it  is  estimated,  produce  500,000  horsepower. 

On  the  estuary  in  Oakland,  an  unusually  favorable 
location  for  securing  condensing  water  and  supplies 
of  fuel  oil  by  barge,  pipe  line  or  railroad,  the  company 
has  erected  a  concrete  and  steel  power  plant  contain- 
iiig  water  tube  boilers  and  three  steam  turbines  each 
directly  connected  to  electric  generators  of  a  com- 
bined capacity  of  15,000  electrical  horsepower.  This 
plant  is  in  reserve  for  emergencies  and  as  an  assur- 
ance to  customers  of  continous  service. 

The  steam  plant  in  San  Francisco  consists  of  a 
steel  and  concrete  building,  water  tube  boilers  having  a 


capacity  of  20,000  horsepower  and  steam  turbines 
directly  connected  to  electric  generators  having  a  ca- 
pacity of  28,000  electrical  horsepower.  Additional 
boiler  capacity  can  be  installed  in  the  present  building. 
l<"rom  this  power  station,  by  means  ot  conduits  in  the 
business  district,  and  over  head  lines  in  the  residence 
sections,  the  company  supplies  a  large  amount  of  cur- 
rent for  lighting  and  power  in  San  trancisco. 

Physical  connections  between  the  plants  in  San 
Francisco  and  Oakland  will  in  a  few  months  be 
eft'ected  by  means  of  cables  under  the  Bay  of  San 
Francisco.  This  will  make  it  possible  to  use  in  San 
Francisco  the  low  cost  hydroelectric  current  gener- 
ated in  the  mountains  at  a  very  substantial  saving  over 
that  generated  by  steam  from  fuel  oil.  It  also  makes 
available,  as  a  reserve  for  the  entire  system,  the  steam 
plant  in  San  Francisco  which  can  now  be  used  only 
lor  that  district.  The  combined  capacity  of  the  power 
plants  now  in  operation  is  98,000  electrical  horsepower. 

The  Great  Western  Tower  Company,  the  owner 
of  these  properties,  has  had  an  interesting  history,  it 
had  its  inception  in  1900  and  after  six  years  devoted 
to  the  acquisition  of  lands  and  water  rights  and  pre- 
liminary engineering  and  investigation,  was  incorpor- 
ated in  1906.  Construction  of  its  power  plant  at  Big 
Bend  was  started  the  same  year,  continued  without 
interruption  during  the  panic  of  1907,  and  was  com- 
pleted in  1909.  'ihe  company  has  been  in  successful 
commercial  operation  for  eighteen  months,  in  1908 
the  California  Electric  Generating  Company,  a  sub- 
sidiary of  the  Great  Western  Power  Company,  com- 
pleted its  steam  plant  in  Oakland,  it  having  been 
erected  as  a  reserve  to  the  hydroelectric  plant.  The 
company  has  but  recently  taken  over  the  City  Elec- 
tric Company  of  San  Francisco  by  purchase  of  its  capi- 
tal stock,  ihe  plant  of  the  City  Electric  Company  in 
San  i^'rancisco  was  completed  in  November,  1907,  and 
has  since  been  in  continuous  operation. 

The  Great  Western  Power  System,  which  term  is 
used  to  designate  the  property  of  the  company  and 
its  subsidiaries,  including  the  City  Electric  Company, 
consists  of  hydroelectric  properties  on  the  North  Fork 
of  the  Feather  River  in  California ;  a  steel  tower  trans- 
mission line  from  the  Big  Bend  power  plant  to  Oak- 
land ;  substations  at  Sacramento,  Brighton,  Antioch, 
Cowell  and  Oakland  and  secondary  distributing  lines 
radiating  therefrom,  and  underground  and_  overhead 
distributing  systems  in  San  Francisco,  a  steam  plant 
in  Ciakland  and  one  in  San  Francisco. 


ELECTRICITY    IN    AGRICULTURE. 

So  far  as  wheat  is  concerned  the  beneficial  eft'ect 
of  electricity  has  been  amply  demonstrated  by  ex- 
periments already  carried  out.  With  three  different 
fields  of  wheat,  each  growing  electrified  and  non- 
electrified  crops,  so  distinct  was  the  improvement  in 
the  electrified  crop  that  a  line  of  demarcation  in  the 
field  could  be  plainly  seen.  Satisfactory  experiments 
have  also  been  tried  here  upon  sugar  beet.  In  Gei-- 
many  experiments  have  been  carried  out  with  an  elec- 
trified spray  of  water  in  order  to  get  over  a  difficulty 
which  has  been  encountered,  namely,  that  electrified 
crops   produce  less   in  dry   weather. 
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PRIMER    OF    APPLIED    THERMODYNAMICS.' 

FIFTH  LECTURE. 

Laws  of  So-called  Perfect  Gases. 

During  the  last  lecture  the  results  of  applying 
heat  to  a  pound  of  ice  at  0°  b'.  until  it  was  tinaliy 
evaporated  into  steam  was  followed  step  by  step. 
As  long  as  any  water  remains,  the  steam  or  gas  being 
formed  has  peculiar  properties  as  compared  with 
the  steam  or  gas  when  its  temperature  is  raised  con- 
siderably beyond  the  evaporation  point  for  the  par- 
ticular pressure  at  which  the  evaporation  of  water 
in  steam  takes  place  by  a  slight  increase  in  heat,  or 
what  IS  practically  tne  same  thing  the  condensa- 
tion of  steam  back  into  water  by  a  shght  decrease 
of  heat.  Vvhere  steam  is  thus  heated  beyond  its 
condensation  point,  it  is  said  to  be  superheated,  and 
like  all  other  gases  heated  beyond  their  condensa- 
tion point,  It  obeys  almost  periect  laws,  which  are 
known  as  laws  ot  perfect  gases.  Among  the  socalled 
periect  gases  may  be  classihed  air,  hydrogen,  oxygen, 
superheated  steam,  ammonia,  carbonic  acid,  and  a 
number  of  others. 

\ears  ago  a  scientist  named  Boyle  took  an  en- 
closed tube  of  the  form  A  13  C  D  E,  and  put  one 
of  the  socalled  perfect  gases  in  D  E  and  then  poured 
mercury  BCD,  into  the  tube,  thus  compressing  the 
gas  in  D  E.  Now  it  is  evident  that  the  weight  of  the 
column  of  mercury  EC,  added  to  the  atmospheric 
pressure  will  give  at  once  the  total  pressure  on  the 
gas  in  D  E.  By  pouring  in  more  mercury  at  A,  Boyle 


Fig.    15. 


Boyle's    Experiment    in    Establisliing    His 
Law    of   Gases. 


found  a  wonderful  relation  which  is  still  known  as 
Boyle's  Law  of  Gases.  He  found  that  as  the  pres- 
sure was  increased  the  volume  of  the  gas  diminished, 
and  in  such  a  way  that  the  product  of  the  pressure 
and  volume  always  remained  constant.  Thus,  if  the 
volume  was  2  cu.  in.  at  14.7  lb.  pressure,  it  would 
be  reduced  to  1  cu.  in.  by  application  of  29.4  lb.  pres- 
sure. 

Putting  this  law  into  algebraic  form  we  have 

p  V  =    a   constant, 

or  p  V  =  p»  v«. 


'A  resume,  devoid  of  liiglier  mathematics,  covering  the 
essentials  ot  a  series  of  lectures  now  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students  at   tlie  University   of  California. 


where  p  =  pressure  per  square  foot, 
V  =  cubuc  feet  per  pound, 

po  =  pressure  per  square  foot,  usually  at  32°  F., 
vo=  cubuc  feet  per  pound,  usually  at  32°  F. 
In  1806  Charles  found  another  very  remarkable 
law  of  gases.  He  found  that  by  keeping  a  gas  under 
a  constant  pressure  and  applying  heat,  a  definite  in- 
crease in  volume  would  result.  Now  Charles  found 
dehnitely  that  if,  for  instance,  he  started  with  a  gas 
at  0'  C,  no  matter  what  the  pressure  as  long  as 
he  maintained  it  constant  throughout  his  experiment, 
when  he  had  applied  sufhcient  heat  to  raise  its  tem- 
peiature  to  1"  C,  the  gas  had  increased  l/273rd  of 
us  volume.    Expressed  mathematically,  this  becomes 

v  =  vo    (1  -f  t/2/3j 
vvhere   v  =  cubic   ft.   per  pound   of  gas, 

v»=  cubic  ft.  per  pound  of  gas  at  0°  C, 
t  =  degrees  centigrade. 
By  observing  this  equation,  we  see  that  if  a  gas 
be  cooled,  ^here  would  be  a  point  where  its  volume 
would  be  practically  nothing.  Such  a  point  would 
be  reached  at  —  2/3"  C.  or  4yl.4°  F.  below  the  freez- 
ing point  of  water.  Now  since  the  freezing  point  of 
water  is  32^  on  the  Fahrenheit  scale,  to  convert  tem- 
peratures to  absolute  I'ahrenheit  scale,  we  must  add 
4oy.-4  to  the  number  of  degrees  i^ahrenheit,  and  to 
convert  temperatures  to  the  absolute  Centigrade  scale, 
2/3"  to  the  number  of  degrees  Centigrade. 

It  will  be  evidently  a  matter  of  great  convenience 
in  computation,  and  in  the  study  of  gases,  if  a  single 
equation  is  devised  that  will  represent  both  these 
laws  above  stated. 

Such  an  equation  is 

pv  =  RT, 
where  p  =  the  number  of  lb.  per  sq.  ft., 
v  ^  the  cu.  ft.  per  lb., 
R  =  a  constant, 

T  =  degrees  Fahrenheit  on  absolute  scale. 
Evidently  from  this  equation  we  can  hnd  the 
value  ot  R  for  any  perfect  gas  if  we  know  its  volume 
at  any  given  temperature  and  pressure,  and  having 
once  determined  its  value,  ever  afterwards  any  pres- 
sure or  any  volume^  or  any  temperature  can  at  once 
be  computed  when  two  of  these  factors  are  known. 

In  the  case  of  air  and  its  application  in  the  air 
compressor,  we  know  that  one  lb.  of  air  has  a  volume 
of  12.39  cu.  ft.  under  atmospheric  pressure  of  32"  F. 
Now  as  we  have  previously  seen,  atmospheric  pressure 
amounts  to  14.7  lb.  per  square  inch.     In  our  formula 
this  pressure  must  be  multiplied  by   144  in  order  to 
compute   the   pressure   per   sq.    ft.,   and   as   32°    F.   is 
equal    to   491. °4   F.    in   the   absolute   temperature,    we 
now  substitute  in  our  formula 
pv  =  RT    ■ 
(14.7  X  144)  X  12.29=  R  (491.4) 
or  R  =  53.37. 
Hence  for  air  we  have 

p  v  =  R  T, 
or  p  V  ^  53.37  T. 
This  equation  is  always  true  for  air,  hence  let  us 
take  a  practical  computation.  In  an  air  compressor 
chamber  we  have  10  lb.  of  air  at  200°  F.  The  cubical 
contents  of  the  chamber  amount  to  120  cu.  ft.  What 
must  be  the  pressure? 
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120 


T  =  459.4  +  200  =  659.4     v  = 


12 


10 


53.37  X  659.4 


hence- 


=  2950  lb.  per  sq.  ft. 


12 


In  the  solution  of  problems  such  as  this,  the  slide 
rule  is  found  most  convenient  and  the  result  is  prob- 
ably correct  within  2  per  cent. 

Taking  another  illustration,  how  many  pounds 
of  air  does  it  take  to  fill  5600  cu.  ft.  at  15  lb.  pressure 
per  sq.  in.  and  at  60°  F? 

Here  p  =  15  X  144 :  T  =  459.4  +  60  =  519.4, 

519.4  X  53.37 
v  =  - =12.9,  and  as  this  is  the  vol- 


15X144 


5600 


ume  of  1  lb.,  5600  cu.  ft  contain- 


■  434  lb.  of  air. 


12.9 


It  is  evident  that  if  we  can  introduce  into  our 
general  equation  some  slight  modification  in  ord^r 
to  obtain  weights  directly,  it  will  be  a  little  more 
convenient  in  the  solution  of  such  problems  as  the 
above. 

Let  V  =  total  cu.  ft.  of  a  gas. 
v  =  cu.  ft,  per  lb. 
W  =  weight  in  lb. 
Then  W  X  v  =  V 

V 

or  v  =  — 

W 

Substituting  in  our  formula, 
pv==RT, 

V 
we  have  p  —  =  R  T, 
W 
pV 

orW  = 

RT 
In    the    last    problem,    above    mentioned,    we    can 
now  substitute  and  solve  directly ;  thus : 

p  V       15  X  144  X  5600 


W  =  - 


=  434  lb.  of  air. 


vapor.  The  partial  pressure  of  this,  called  the  aqueous 
tension,  which  is  definite  for  each  temperature,  must 
be  substracted  from  the  total  pressure. 

Now  if  the  gases  do  act  upon  one  another  chem- 
ically, we  must  very  carefully  consider  the  new  rela- 
tionship. The  difference  in  the  two  cases  can  be 
better  seen  from  a  comparison  by  illustration.  First 
take  air  as  an  example  of  a  mixture  of  two  gases. 
As  we  have  previously  seen,  air  contains  four  parts 
by  volume  of  an  inert  substance  known  as  nitrogen 
and  one  part  by  volume  known  as  oxygen.  Each  part 
of  nitrogen  has  14  units  of  weight  as  compared  to  16 
units  of  weight  for  each  part  of  oxygen.  Placing 
these  5  parts  together  we  should  have  a  total  of  72 
units  of  weight,  which  would  occupy  5  units  of  vol- 
ume. Then  evidently  1  unit  of  volume  of  air  would 
have  14.4  units  of  weight.  Oxygen  gas  has  16  units 
of  weight  as  we  have  just  seen.  In  our  formula 
p  v  =  R  T,  which  we  have  found  true  for  all  perfect 
gases,  it  is  clear  that  if  we  are  considering  a  gas  that 
is,  for  instance,  twice  as  heavy  as  air,  v  would  be  but 
one-half,  and  consequently  R  would  have  to  be  but 
one-half.  Hence  to  compute  R  in  any  given  case, 
since  we  know  R  for  air,  we  have  a  simple  relation- 
ship, that  the  R  for  the  new  gas  is  to  the  R  for  air 
as  the  relative  density  of  the  air  is  to  the  relative 
density  of  the  new  gas.  Thus  to  find  R  for  oxygen,  we 
have 

Ro        14.4 


RT  53.37X519.4 

Having  now  determined  a  definite  value  of  "R" 
in  the  case  of  air,  we  shall  next  discuss  an  accurate 
and  beautiful  method  of  determining  its  value  for  any 
other  perfect  gas,  by  simply  knowing  its  specific 
density.  Before,  however,  illustrating  this  method, 
it  wili  be  instructive  to  discuss  one  more  law  of 
gases.  Dalton,  in  1807,  gave  forth  to  the  world  the 
law  of  partial  pressures,  summarized  in  the  follow- 
ing sentences.  Two  gases  at  the  same  temperature, 
provided  they  do  not  interact  chemically,  do  not  inter- 
fere with  each  other's  pressures  when  mixed.  Thus, 
if  they  are  forced  into  the  same  volume,  the  pressure 
of  the  mixture  is  equal  to  the  sum  of  those  of  the 
components.  The  gases  are,  therefore,  still  thought 
of  individually,  and  the  share  which  each  gas  has  in 
the  total  pressure  is  called  its  partial  pressure.  For 
example,  a  gas  measured  over  water  contains  water 


R. 


16 


53.37  X  14.4 

or  R<.= =  48.1 

16 

To  compute  the  relative  density  of  a  mixture  of 
two  gases  which  have  undersfone  a  chemical  change, 
we  must  proceed  very  carefully,  taking  into  account 
the  laws  of  chemical  reaction.  Let  us  take  the  case  of 
superheated  steam,  or  H=  O.  which  means  that  2  units 
by  volume  of  hydrogen  have  been  mixed  and  chemi- 
cal reaction  taken  place  with  1  unit  by  volume  of 
oxvcen.  If  no  chemical  reaction  had  taken  place,  we 
should  proceed  to  comnute  its  relative  density  exactly 
as  in  the  case  of  air.  Thus  we  should  take  two  units 
of  volume  of  the  hydroeren.  which  represents  two 
units  of  weieht  also,  and  add  one  unit  of  oxyeen, 
which  represents  16  units  of  weight,  thus  making 
3  units  of  volume,  in  all,  representing  18  units  of 
weidit.  Hence  1  unit  of  volume  would  represent 
6  units  of  weight.  This  is  incorrect,  however,  as 
chemical  action  has  taken  place,  and  the  two  hydro- 
gen units  have  combined  with  the  one  unit  of  oxygen 
to  form  steam  or  Hj  O.  It  is  found  by  experiment 
that  the  volume  occupied  by  the  new  compound  is 
twice  as  much  as  the  oxygen  under  the  same  condi- 
tion of  pressure  and  temperature.  Hence  the  weisrht 
of  the  new  compound  or  rather  density  is  one-half 
of  the  18  units  above  referred  to  or  in  this  case  9. 
Therefore  to  compute  R  for  .steam,  we  have 

R   fsteam)       14.4 


R  (air) 
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53.37  X  14.4 


Similarly 
following  tab! 

Air    .  -  - - 

for 
e: 

oth 

er  gases, 

Rel.itive 
Density. 
.  .  .    14.4    . 

9 

we 

find 

va 

ue.s 

in  the 

R 

Value. 
...    53  4 

o  . . 

...    16.      . 

...      1.      . 

...    48.1 

H   .  . 

...... 

. . .770 

N    .  . 

....    14.      . 

22. 
...      8.5    .  . 

.  .  .    54.9 

CO, 

NH 

...    35. 
.  .  .    90.6 

CO 

(steam 

...    14. 

...    54.9 

H.O 

) 

9. 

.  .  .    85.6 

We  must  observe  caution  in  using  too  freely  the 
above  formulas,  for  at  our  ordinary  pressures  and  tem- 
peratures, the  gas  may  be  too  near  its  condensa- 
tion point,  and  we  shall  find  that  the  law  for  perfect 
ga.'^es  will  not  hold  when  a  gas  becomes  a  saturated 
vapor  or  even  too  near  this  point.  With  proper  dis- 
cretion in  their  use,  however,  the  above  will  be  found 
sufficiently  accurate  for  their  ordinary  application. 

THERMOTWISTERS. 

1.  Find  the  volume  of  one  pound  of  air  in  an  air  compressor 
at  a  pressure  of  100  lb.  per  sq.- in.,  the  temperature  being  32°  F.. 
using  Boyle's  law  only. 

2.  From  Charles'  law,  find  the  volume  of  one  pound  of  air 
at  atmospheric  pressure  and  72°  F. 

3.  Fin:i  the  temperature  of  2  ounces  of  hydrogen  con- 
tained in  a  1-gallon  flasli  and  exerting  a  pressure  of  10,000  lb. 
per   sq.    in. 

4.  How  large  a  Ilask  will  contain  I  lb.  of  nitrogen  .it  ."i^O'i 
lb.  pressure  per  sq.   in.   and    70°    F? 

SOLUTION   OF   THERMOTWISTERS— SECOND    LECTURE 

1.  Convince  yourself  of  tlie  enormous  amount  of  latent 
energy  stored  in  10  lb.  of  coal.  Assume  that  each  lb.  of  coal  has 
a  calorific  value  of  14,500  B.t.u.  Convert  into  mechanical  energy 
and  estimate  the  vertical  aerial  journey  you  coull  talve  on  this 
energy,  were  it  explodel  under  you  and  youi'  bod.v  were  able 
to  absorb  all  the  energy. 

Total  calorific  value  of  coal. 

=  10x14,500^11.1.000    B.t.u. 

145.000  X  ■'■^8  =  112,800,000  ft.    lbs.,    of   energy    represented. 

Assuming  my  weight  at  175  lb.,  it  would  require  175  ft.  lb. 
to  lift  me  1  ft.     Hence  I  would  be  lifted  a  total  distance  ol 


145.000  X 
175 


-  =  644.500   ft.      .\ns. 

or   about    123    miles. 


2.  In  a  heat  engine  test,  each  pound  of  steam  leaves  the 
engine  containing  125.2  B.t.u.  less  heat  than  when  it  entered 
the  cylinder.  The  engine  develops  155  li.p.,  and  consumes  3160 
;b.  cf  steam  per  liour.  Compute  the  mechanical  equivalent  of 
heat. 

155   h.p.  =  155  X  33,000  X  60    ft.   lbs.    per   liour. 
Since  125.2  B.t.u.   leave  each  lb.  of  steam   for  a   total   of  3160 
lb.,    we    have 

3160  X  125.2 
Hence  mechanical  equivalent  of  heat 

155  X  33,000  X  60 

^ ^775      Ans. 

3160  X  125.2 

3.  In  a  test  to  determine  the  calorific  value  of  anthracite 
coal  by  means  of  a  Parr  Calorimeter,  V^  gram  of  tlie  coal  was 
properly  burned  and  a  temperature  rise  of  2.040°  C  noted.  How 
many   B.t.u.   of  heat  per   lb.   of  coal? 

On  page   228.  we   find 

C  =  (t  —  0.006")   X  W  X  0-'?3 
Since  W  =  2   kilograms   we   have 

C^  (2.040  —  0.006)  X  2  X  0.73  calories  per  %  grm.  of  fuel, 
or  2.034  X  2  X  0.7ii  X  2000  calories  per  kilogram  of  fuel. 

Since    1°    C.  r=9/5^    F.    and    1    kilogram  =  2.205    lb.,    we    have 

2.034  X  2  X  0.73  x  2000 

B.t.u.  per  lb  of  fuel  = X  9/5  =  4850.  Ans. 

2.205 

4.  A  piece  of  cast  iron  bar.  weighing  one-half  lb.,  is  thrown 
into  the  furnace  and  heated  to  the  temperature  of  the  fire,  and 
Is  then  withdrawn  and  placed  in  a  pail  containing  10  lb.  of 
water.  The  original  temperature  of  the  water  was  60°  F.,  and 
after  immersion  of  the  iron,  the  temperature  rose  20°.  Find 
temperature  of  the  furnace. 

On  page  227  we  find  specific  heat  of  cast  iron  is 

W  t 
X  =  T  + 

ws 

10  X  20 

=60  +2224  or  2284°  F. 

0.5  X    180 


or  X: 


:60 


.180. 


Ans. 


INTERURBAN    RATE    MATTERS    IN    THE 
NORTHWEST. 

The  supreme  court  of  the  State  of  Washington 
has  recently  handed  down  a  most  important  decision 
relative  to  the  rate  struggle  of  electric  railways  oper- 
ating in  suburbs  of  Tacoma  and  Seattle.  The  case 
in  question  being  that  of  the  Puget  Sound  Electr'c 
Railway  Company,  appellant,  against  the  railroad 
commission  of  Washington  ex  rel  W.  H.  Paulhamus, 
respondent,  and  David  Hart  and  others,  intervenors, 
sustaining  the  Thurston  county  superior  court  in  up- 
holding the  order  of  the  railroad  commission  which  re- 
duces the  rates  on  the  interurban  between  Seattle 
and  Tacoma  for  a  distance  of  twelve  miles  out  of 
each  city,  and  which  cuts  the  rates  on  the  Seattle- 
Renton  line  and  the  Tacoma-Puyallup  line. 

The  first  rates  were  established  when  the  com- 
pany started  business  in  1902,  and  they  prevailed  until 
October  17,  1909,  when  the  company  put  in  its  new 
rates,  which  resulted  in  almost  depopulating  the 
smaller  suburbs,  which  were  inhabited  by  the  workers 
of  Seattle  and  Tacoma,  who  had  acquired  land  for 
small  homes  because  of  the  low  rates.     It  >vas  shown 


fl 


Limited    Tr.ain,    Puget   Sound    Electric   Railroad.      This 
is   the    road    the    new   rate   decision   will   directl-y   affect. 

that  the}'  could  not  afiford  to  pay  the  new  rate,  there- 
fore the  commission  held  it  was  unreasonable. 

Chairman  H.  A.  Fairchild,  of  the  commission,  de- 
clares that  the  decision  is  the  most  important  that 
has  ever  been  made  in  the  Washington  court  on  the 
subject  of  rate  making 

The  court  takes  the  same  view  the  commission 
does :  That  7  per  cent  is  not  an  unreasonable  return 
on  an  investment ;  that  mistakes  of  the  company  in 
the  past  cannot  be  assessed  to  the  traveling  public 
(for  it  was  shown  that  since  being  organized  the  com- 
pany has  not  set  aside  a  proper  sum  to  cover  depre- 
ciation). 
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"The  importance  of  the  decision  is  not  measured 
by  the  relief  granted  to  the  patrons  of  this  road,"  says 
Mr.  Fairchild.  "It  is  in  the  principles  enunciated, 
which  will  be  authoritative  in  the  determination  of 
future  rate  hearings. 

"The  court,  in  an  exhaustive  review,  sustains  the 
commission  in  its  holding  that  the  maximum  charge 
that  can  be  made  by  a  public  service  company  is 
the  value  of  the  service  to  the  patron  (provided  the 
charge  pays  the  cost  of  the  extra  service  rendered) 
irrespective  of  whether  the  particular  charge  will  be 
remunerative  to  the  stockholders. 

"The  railroad  companv  contended  that,  while  it 
might  properly  voluntarilv  reduce  the  charge  for  a 
particular  service  to  a  point  that  was  not  compensa- 
torv,  the  commission  possessed  no  such  authority  and 
must  be  guided  solely  by  a  consideration  whether  the 
rate  was  remunerative:  that  this  was  a  question  of 
policy,  and  when  the  commission  ordered  in  a  rate 
that,  standing  alone,  was  an  unremunerative  rate,  it 
usuroed  the  functions  reserved  to  the  companv. 

"The  effect  of  the  decision  is  to  permit  the  com- 
mission in  dealine  wn'th  particular  rates  to  consider 
all  the  elements  and  surroundings  that  would  influence 
an  honest  traffic  manager  in  putting  in  or  changing 
such  rate. 

"IVTanv  questions  affecting  valuation  of  railroads 
are  settled  bv  the  decision.  From  a  commission  stand- 
noint.  it  is  the  most  important  decision  handed  down 
hv  our  courts. 

"In  mv  opinion,  the  order  affirmed  will  result  in 
an  increase  of  net  returns  to  the  companv.  The  rates 
ordered  reduced  affect  only  approximatelv  10  per  cent 
of  the  companv's  revenues,  and  the  increase  in  travel 
by  reason  of  the  reduced  rates  will,  in  mv  judement. 
result  in  a  benefit  instead  of  an  injury  to  the  railroad 
company." 


ELECTRICAL  JOBBERS  AT  PORTLAND. 

The  Pacific  Coast  electrical  jobbers  met  at  Port- 
land. Oregon,  on  September  21.  22  and  23.  They 
plaved  some  golf,  saw  some  baseball  and  heard  some 
papers.  The  eolf  tournament  was  won  bv  R.  D.  Hola- 
bird.  who  still  holds  the  cup.  The  baseball  was  of 
the  professional  series  which  is  not  yet  completed. 
The  papers  will  appear  in  subsequent  issues  of  this 
publication. 

The  papers  read  and  discussed  included  "Cost  ot 
Doing  an  Electrical  Supply  Business,"  bv  R.  D.  Hola- 
bird  of  San  Francisco :  "What  Should  Constitute 
.Assets  of  a  Company,"  by  R.  H.  Gregory  comp- 
troller of  the  Western  Electric  Company,  and 
"How  to  Overcome  the  Practice  of  Selling  Staple 
Commodities  at  a  Loss,"  by  F.  M.  Bernadin. 

.At  the  banquet  on  Friday  evening  a  number  of 
manufacturers'  representatives  also  joined  the  party, 
having  been  invited  to  be  in  Portland  at  the  time. 
These  included  S.  D.  Vandergrift  of  the  National  Elec- 
tric Lamp  Association;  H.  E.  Sanderson  of  the  Bry- 
ant Electric  Company;  Irving  H.  Shorno  of  the 
General  Electric  Company;  Henry  R.  Behneman, 
manager  of  John  R.  Cole  Company's  Seattle  house ; 
A.  E.  Barlow  and  C.  E.  Johnson  of  the  American 
Ever  Ready  Company ;  C.  E.  Gregory  of  the  Arrow 
Electric  Company ;  F.  G.  Larkin,  Seattle  representative 


of  the  Telephone  Electric  Equipment  Company,  and 
M.  D.  Stearns  of  the  Standard  Underground  Cable 
Company. 

The  meeting  was  unanimously  declared  to  be 
one  of  the  most  successful  yet  held,  being  character- 
ized by  an  excellent  spirit  of  co-operation  in  electrical 
trade  circles  on  the  Pacific  Coast.  Portland's  beauties 
of  climate  and  scenery  were  fully  enjoyed  especially 
by  those  participating  in  the  golf  tournament  at  the 
Waverly  Golf  Club. 

The  formal  meeting  adjourned  at  noon  on  Satur- 
day, some  leaving  for  San  Francisco  and  some  for 
Seattle  later  -in  the  day.  others  staying  to  enjoy  the 
hearty    hospitality    of   the    web-footers. 


SEATTLE  BRANCH  MEETING  OF  AMERICAN 
INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

The  members  of  the  Seattle  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  met  at  dinner  at 
the  Arctic  Club  on  the  evening  of  September  16.  This 
being  the  first  meeting  after  the  summer  recess  no  for- 
mal paper  was  presented.  Secretary  Whitney 
reported  the  business  transacted  at  the  Chicago  na- 
tional meeting  and  Chairman  A.  A.  Miller  outlined 
a  comprehensive  plan  of  action  for  the  next  year.  In 
all  likelihood  a  Pacific  Coast  meeting  will  be  held  at 
Seattle  about  the  time  of  the  National  Electric  Light 
.Association's  convention  there. 


MINE  PRODUCTION  IN  1910  AS  REPORTED  BY 
THE  U.  S.  GEOLOGICAL  SURVEY. 

The  mine  output  of  gold,  silver,  copper  and  lead  in 
California  in  1910  had  a  value  of  $27,020,405,  according 
to  figures  compiled  by  Charles  G.  Yale  and  just  made 
public  by  the  United  States  Geological  Survey.  The 
production  of  gold  was  $19,715,440;  that  of  silver 
1,840,085  fine  ounces,  valued  at  $993,643;  that  of  cop- 
per 48,700,756  pounds,  valued  at  $6,184,996;  and  that 
of  lead  2,870,977  pounds,  valued  at  $126,323. 

These  figures  show  a  decrease  in  the  output  of 
gold,  silver,  and  copper  as  compared  with  the  figures 
for  1909,  but  a  large  increase  in  lead.  The  1909  fig- 
ures are  as  follows :  Gold,  $20,237,870 ;  silver  2.098,253 
ounces,  valued  at  $1,091,092;  copper  57,288,281  pounds, 
valued  at  $7,447,476;  lead,  1,502,597  pounds,  valued  at 
$64,612. 


PRESERVATION  OF  POLES. 

An  interesting  fact  disclosed  by  the  figures  from 
the  recent  census  statistics  is  the  rapid  growth  of 
the  practice  of  treating  poles  in  order  to  prolong  their 
period  of  use.  In  1910  824,673  poles,  or  more  than  21 
per  cent  of  the  total  reported  purchases  for  that  year, 
were  given  some  preservative  treatment.  This  num- 
jier  was  an  increase  of  248,042  poles,  or  43  per  cent 
over  that  of  1909;  480,285,  or  139.5  per  cent  over  that 
of  1908;' and  428,474,  or  108.1  per  cent  over  that  of 
1907.  In  1910  the  class  of  pole  users  which  applied 
preservatives  inost  extensively  was  the  electric  rail- 
road, light,  and  power  companies,  29.4  per  cent  of  the 
reported  purchases  having  been  given  some  treatment 
of  this  character,  as  against  19.9  per  cent  by  steam 
railroads  and  19.4  per  cent  by  telephone  and  telegraph 
companies. 
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GENERATING  PLANTS  AT  VICTORIA  FALLS. 

The  Victoria  Falls  &  Transvaal  Power  Company 
has  at  present  three  generating  stations  in  South 
Africa,  the  old  one  at  Brakpan  and  two  new  ones  at 
Rosherville  and  Simmer  Pan,  while  the  foundations  for 
the  station  at  Vereeniging  are  now  being  proceeded 
with. 

The  Simmer  Pan  plant  comprises  six  impulse  tur- 
bines of  4500  brake  horsepower  each.  The  generation 
is  three-phase,  50  cycles  of  5000  volts  transformed  to 
10,000,  20,000  and  40,000  volts,  as  required.  The 
whole  system  is  managed  from  the  control  room, 
which  is  in  charge  of  an  engineer  in  telephonic  com- 
munication with  every  part  of  the  system.  The  scale 
of  prices  is  as  follows  (1  penny  =  2  cents) : 


Per 

unit  from 

Oct.  : 

1.   1910,   to 

Per  unit  after 

Load  factor. 

Sept. 

30.   1912. 

Oct.   1,  1912. 

Per  cent. 

Pence. 

Pence. 

10 

2.512 

2.475 

15 

1.754 

1.717 

20 

1.375 

1.338 

30 

.995 

.958 

40 

.807 

.770 

50 

.692 

.655 

60 

.617 

.580 

70   and   over 

.5617 

.525 

The  actual  cost  of  generation  has  not  transpired, 
but  at  the  station  of  the  Randfontein  Central,  where 
coal  costs  more  in  consequence  of  25  miles  extra  haul- 
age, the  cost  has  been  brought  down  to  below  a  far- 
thing (^  cent)  per  unit  at  the  switchboard  and  0.4d. 
(0.8  of  1  cent)  into  motors  all  over  the  property.  When 
the  central  mill  is  in  full  operation  and  the  amount 
generated  increased,  with  consequent  spreading  of  the 
standing  charges,  it  is  confidently  expected  that  these 
figures  will  be  improved  upon. 

The  stations  of  the  Victoria  Falls  Company  are 
being  worked  at  their  fullest  capacity,  the  Rand  mines 
requiring  considerably  more  power  than  they  origi- 
nally contracted  to  purchase.  At  some  mines,  conse- 
quent upon  the  scarcity  of  hammer  boys,  the  old  steam 
plants  have  lately  been  started  up  so  as  to  supplement 
the  supply  of  el?ctricity  and  compressed  air  in  bulk. 


AMERICAN  EXPORTS. 

.According  to  the  American  Manufacturers'  Asso- 
ciation's reports  the  increase  in  the  exported  manufac- 
tures of  the  United  States  in  the  last  year  was  almost 
$150,000,000;  while  the  total  values  of  those  products 
had  reached  $915,000,000  in  the  last  fiscal  year.  The 
coming  convention  will  be  unique  in  many  ways.  It 
will  bring  together  for  the  first  time  in  the  history  of 
American  commerce  the  leading  exporters,  manufac- 
turers and  export  managers  in  the  United  States. 


PACIFIC  COAST  GAS  ASSOCIATION. 

In  the  following  columns 
will  be  found  a  continuation 
of  the  papers  read  before  the 
recent  convention,  in  Oakland, 
of  the  Pacific  Coast  Gas  Asso- 
ciation. Committee  reports 
will  be  found  appended  before 
the  editorial  page  of  the  Jour- 
nal.    The   paper   of    Professor 

C.  L.  Cory,  started  in  the  last  issue  of  the  Journal. 

will  be  found  concluded  in  this  issue : 


THE  NAPHTHALENE  PROBLEM  IN  OIL  GAS 
MANUFACTURE  AND  DISTRIBUTION. 

BY   F.    S.   WADE.' 

In  the  following  paper  I  will  not  attempt  to  oflfer 
axw  new  theories  concerning  naphthalene,  its  for- 
mation, its  deposition,  its  removal ;  too  many  have 
already  been  offered.  I  will  only  endeavor  to  state 
the  theories  which  most  clearly  follow  invariable 
physical  laws  and  the  facts  as  I  have  observed  them. 

Let  us  first  consider  the  nature  and  origin  of 
naphthalene.  As  we  only  too  well  know,  it  is  a 
white  crystalline,  solid  hydrocarbon,  93.7  per  cent 
carbon  and  6.3  hydrogen ;  it  has  a  melting  point  of 
176°  F.  and  boils  at  424°  F.  At  the  ordinary  temper- 
ature, its  vapor  tension  is  very  low,  but,  as  will  be 
seen  by  the  attached  curve,  one  that  rises  very  rapidly 
with  increases  in  temperature  above  about  90°  F. 
It  has  the  rather  peculiar  property  of  passing  from  a 
vapor  to  a  solid  with  no  intermediate  liquid  condi- 
tion, and  this  property,  more  than  any  other,  causes 
its  intensely  objectionable  features  as  a  hydrocarbon 
in  illuminating  gas. 

Naphthalene  is  quite  generally  formed  when  or- 
ganic substances  are  decomposed  at  a  red  heat.  For 
example,  it  is  readily  made  in  the  laboratory  by  pass- 
ing alcohol,  ether,  benzine  and  acetic  acid  through  red 
hot  tubes.  I  have  made,  when  experimenting  with 
the  decomposition  of  California  petroleum  in  a  small 
iron  retort,  at  a  temperature  below  1600°  F.,  naph- 
thalene in  sufficient  quantities  to  quickly  stop  up  a 
^  in.  off-take  pipe.  It  ma3%  therefore,  be  safely 
stated  that  any  process  of  making  gas,  of  say 
20  candle-power,  or  640  B.t.u.  from  petroleum, 
will  make  more  than  enough  naphthalene  to  sat- 
urate gas  as  it  leaves  the  wash-box  at  a  temper- 
ture  of,  say  150°  F.  This  statement  is  readily  proved 
by  the  fact  that  a  small  quantity  of  solid  naphtha- 
lene is  invariably  found  in  the  carbon  from  the  wash- 
box,  showing  that  an  excess  of  naphthalene  crystal- 
lized out  when  the  hot  gas  coming  from  the  gener- 
ator was  cooled  on  striking  the  water  in  the  wash- 
box.  There  can  be  no  doubt  that  very  high  temper- 
atures in  the  generator  make  excessive  quantities 
of  naphthalene,  but  this  extra  amount  will  appear 
only  as  a  greater  percentage  in  the  carbon  and  tar ; 
places  where  it  does  no  particular  harm.  It  is  my 
opinion  that  any  effort  looking  to  the  elimination 
of  naphthalene  trouble  by  doing  away  with  its  forma- 
tion in  the  generator  is  misdirected. 

If  we  admit  that  considerable  quantities  of  naph- 
thalene will  be  made  by  the  oil  gas  process  under  the 
most  favorable  circumstances  of  manufacture,  the 
question  then  becomes  how  best  to  prevent  its  de- 
positing in  troublesome  quantities  and  places. 

The  vapor  tension  of  naphthalene  is  such  that 
the  following  quantities  are  carried  by  gas  when  sat- 
urated : 


Temp. 
Deg.   F. 

60 

60 

70 

80 

90 
100 
110 
120 
130 
140 


Grains 

per  100  cu.  ft. 

7 

13 

24 

42 

71 

117 

182 

276 

403 

628 

'  Chemist,   Los   Angele.«   Gas   &   Electric   Corporation. 
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At  these  various  temperatures,  100  cubic  feet  of 
gas  can  carry  the  number  of  grains  stated  and  no 
more.  It  is,  therefore,  evident  that  if  gas  leaves  a 
works  saturated  with  naphthalene  at  80°  F.  and  en- 
counters somewhere  in  the  distributing  system  a  tem- 
perature of  60°  F.,  29  grains  of  naphthalene  will  be 
deposited  for  each  100  cubic  feet  of  gas.  And  worst 
of  all,  wherever  a  drop  in  temperature  is  encountered, 
naphthalene  is  deposited  in  a  small  space  in  the  form 
of  thin  crystalline  plates  growing  out  from  the  interior 
surface  of  the  pipes  at  right  angles  to  the  flow  of  gas. 
This  habit  ot  crystallization  enables  a  minimum  weight 
of  the  solid  to  offer  a  maximum  of  obstruction  to  the 
flow  of  gas. 

A  great  deal  has  been  said  and  written  about  the 
effect  of  water  vapor,  benzol,  ammonia  and  other 
vapors  upon  the  deposition  of  naphthalene.  Experi- 
ments to  study  these  points  were  made  by  holders 
of  the  Gas   Engineering  Fellowship  of  the   Michigan 
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Gas  Association  at  the  University  of  Michigan  under 
scientific  conditions  which  would  be  difficult  to  dupli- 
cate in  the  industrial  gas  laboratory.  The  results  of 
these  experiments  were  published  in  the  proceedings 
of  the  Michigan  Association  for  1905,  and  may  be  con- 
sulted at  length  therein.  It  was  found  that,  with  the 
single  exception  of  gas  containing  benzol  vapor,  the 
nature  of  the  mixed  vapors  or  gases,  of  which  naph- 
thalene vapor  formed  a  part,  had  no  effect  upon  the 
vapor  tension  of  naphthalene.  In  other  words,  crys- 
tals of  naphthalene  would  be  deposited  in  the  same 
quantities  at  the  same  temperature  from  air,  hydro- 
gen, acetylene,  dry  coal  gas,  coal  gas  saturated  with 
moisture,  or  heavily  charged  with  ammonia.  It  ap- 
peared that  gas  containing  a  considerable  amount  of 
benzol  vapor  was  able  to  carry  a  greater  quantity  of 
naphthalene  without  deposition.     Benzol  is  not,  how- 


ever, found  in  sufficient  quantities  in  oil  gas  to  have 
any  serious  effect. 

In  view  of  these  facts,  it  may  be  safely  stated  that 
the  only  important  factor  in  naphthalene  deposition 
is  temperature  change.  It  may  also  be  stated,  that 
so  long  as  gas  reaches  before  leaving  the  works,  a 
temperature  as  low  as  the  lowest  it  will  encounter 
in  the  distributing  system,  there  is  no  possibility  of 
naphthalene  being  deposited.  Unless  a  plentiful  supply 
of  cold  water  can  be  had,  this  condition  of  tempera- 
ture is  hard  to  obtain  in  the  works,  so  the  problem 
becomes  how  to  reduce  the  naphthalene  content  to  a 
safe  point,  when  unable  to  reduce  the  temperature. 

One  method  of  successfully  obtaining  this  result 
can  probably  be  best  described  by  brieHy  stating  the 
experiences  through  which  the  Los  Angeles  Gas  & 
Electric  Corporation  passed. 

The  water  supply  of  this  company  was  entirely 
inadequate  to  reduce  the  gas  to  a  temperature  which 
would  keep  large  amounts  of  naphthalene  from  leav- 
ing the  works,  ilie  average  temperature  of  gas  leav- 
ing the  purifiers  was  always  80"  F.,  and  at  times  of 
water  shortage  was  well  over  100"  F.  At  all  tempera- 
Lures,  according  to  picric  acid  tests,  the  gas  was  sat- 
urated with  naphthalene.  Cool  city  water  was  used 
in  the  station  meters,  so  that  the  gas  suffered  quite  a 
drop  m  temperature  upon  entering  them,  with  the  re- 
sult that  the  meters  became  completely  blocked  with 
naphthalene  in  about  two  weeks.  They  then  had  to  be 
shut  down  and  steamed  for  tweny-four  hours,  during 
which  time  about  one  hundred  pounds  of  solid  naph- 
thalene would  melt  and  run  out.  Sixteen  inch  mams 
leading  from  the  works  to  the  storage  holders  had  to 
be  steamed  out  at  similar  intervals.  Complaints  of 
stoppages,  from  consumers,  were  exceedingly  numer- 
ous, and  at  the  time  of  installing  the  first  oil  scrubber, 
July,  1906,  had  reached  over  500  a  day. 

Every  effort  was  made  to  reduce  the  temperature 
of  the  gas  at  the  works,  and  at  one  time  the  instal- 
lation of  a  refrigerating  system  was  even  considered. 
A  small  scrubber  using  45°  Be'  distillate  as  a  solvent 
had  been  installed  two  years  before  and  was  success- 
ful in  handling  a  small  volume  of  gas,  but  it  was  expen- 
sive in  operation.  Experiments  were  made  with  tar 
from  the  works  as  a  solvent,  but  it  was  found  to  be 
111  all  cases  too  highly  saturated  with  naphthalene  to  be 
of  further  use.  In  some  cases  the  tar  actually  gave  oft' 
naphthalene  to  the  gas  it  was  washing,  huel  oil  of 
16"  Be'  was  tried  in  an  experimental  scrubber  with 
results  so  gratifying  that  a  water  tank,  twenty  feet 
in  diameter  by  sixty  feet  high  was  hurriedly  converted 
into  a  scrubber,  and  the  fuel  oil  supply  of  the  plant 
used  to  wash  the  entire  gas  output.  The  amount  of 
naphthalene  was  reduced  to  about  15  grains  per  100 
cubic  feet  in  the  gas  leaving  the  scrubber,  but  on  ac- 
count of  the  great  number  of  stoppages  then  occurring 
it  was  desired  to  send  out  gas  altogether  free  from 
naphthalene.  The  entire  supply  of  gas  oil  (19.5°  Be') 
was,  therefore,  turned  through  the  scrubber,  with  the 
result  that  so  long  as  the  gas  entered  at  a  temperature 
not  much  above  90"  F.,  it  went  out  so  clean  that  a 
picric  acid  test  run  for  nine  hours  showed  no  pre- 
cipitate. Whenever  gas  at  the  inlet  reached  a  temper- 
ature of  95°    F.,   amounts  of  naphthalene,   increasing 
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with  the  temperature,  passed  through  the  scrubber. 
This  is  explained  by  the  rapidly  increasing  amount  of 
naphthalene  carried  into  the  scrubber  as  the  gas  grew 
hotter.  The  same  oil  has  been  used  for  removing 
naphthalene,  and  subsequently  in  the  generators  for 
making  gas,  at  this  plant  for  five  years,  and  so  far 
absolutely  no  bad  effect  has  been  noticed  on  account 
of  this  practice. 

The  very  fact  that  crude  oil  would  dissolve  and 
remove  the  vapor  of  naphthalene  from  gas,  led  me 
to  suspect  that  it  would  also  remove  serious  amounts 
of  other  more  abundant  and  valuable  hydrocarbons. 
Therefore,  i  made,  early  in  the  experimental  stage  of 
oil  scrubbing,  a  careful  investigation  of  its  effect  upon 
the  quality  of  gas.  Tests  with  Junkers'  Calorimeter 
and  a  bar  photometer  failed  to  show  any  appreciable 
loss  in  calorific  or  lighting  value  and  gas  analysis  did 
not  show  any  change  in  the  percentage  of  hydrocar- 
bons absorbed  by  bromine.  It  is  possible  that  there 
is  an  exchange  of  hydrocarbons  between  the  gas  and 
the  crude  oil,  but  whatever  the  action,  there  is  no  de- 
tectable change  in  the  commercial  quality  of  the  gas 
treated.  Gas  saturated  at  70°  F.  contains  .01  per  cent 
by  volume  of  naphthalene  vapor,  or  a  cubic  foot  con- 
tains .24  grains  having  a  heating  value  of  0.6  B.t.u. 
Assuredly  the  removal  of  these  amounts  of  naphtha- 
lene alone  cannot  seriously  alTect  the  quality  of  the  gas. 

The  eftect  of  oil  scrubbing  upon  the  organic  sul- 
phur content  of  gas  was  also  investigated,  and  no  ap- 
preciable results  were  recorded  with  the  oil  being 
used.  It  certainly  would  not  do  to  wash  gas  with 
oil  containing  free  sulphuretted  hydrogen  as  found  in 
the  oil  produced  by  some  wells  in  the  Sherman  and 
Coalinga  fields. 

Immediately  after  the  installation  of  oil  scrub- 
bing the  reduction  in  naphthalene  complaints  was 
slight,  if  any,  and  the  practical  success  of  the  sys- 
tem was  .severely  questioned,  even  though  chemical 
tests  showed  it  to  be  doing  all  that  could  be  desired. 
No  trouble  whatever  was  given  by  the  station  meters 
or  large  mains  from  the  day  that  the  first  oil  scrub- 
ber was  put  in  use.  A  considerable  decrease  in  the 
number  of  complaints  was  noticed  in  about  a  month, 
and  from  then  on  the  number  gradually  lessened 
and  the  complaints  came  from  farther  and  farther 
from  the  works.  As  late  as  two  years  after  com- 
mencing oil  scrubbing,  during  certain  short  periods 
of  hot  days  and  cold  nights,  as  many  as  100  stop- 
pages were  reported  in  a  single  day.  During  the  past 
year  complaints  of  naphthalene  have  entirely  disap- 
peared ;  not  a  single  case  having  been  reported  in  sev- 
eral months. 

The  long  time  required  for  the  disappearance  of 
trouble  is  accounted  for  by  the  fact  that  the  entire 
distributing  system,  including  the  storage  holders, 
were  heavily  charged  with  naphthalene  which  the 
clean,  warm  gas  leaving  the  works  readily  absorbed, 
only  to  deposit  farther  out  when  a  lower  tempera- 
ture was  encountered.  Numerous  tests  were  made 
from  time  to  time  showing  the  cleaning  of  the  sys- 
tem in  progress.  At  an  early  period  clean  gas  from 
the  works  was  practically  saturated  when  leaving 
the  storage  holders  }i  oi  a.  mile  away.  Later  on  the 
gas  did  not  contain  serious  amount  of  naphthalene. 


It  was  two  or  three  miles  out.  The  greatest  persist- 
ence of  trouble  occurred  in  the  outlying  districts 
where   pipes  had   been   longest   laid. 

The  trouble  given  by  gas  delivered  directly  from 
the  high  pressure  system  was  always  much  less  than 
on  the  low  pressure.  Some  trouble,  however,  was 
caused  by  minute  quantities  of  naphthalene,  often 
a  single  crystal,  clogging  the  small  openings  in  reg- 
ulators. Gas  which  is  saturated  with  naphthalene, 
compressed  to  thirty  pounds  a  square  inch  and  sub- 
sequently cooled,  while  still  under  pressure,  to  its 
original  temperature,  must,  on  account  of  the  well 
laws  of  vapor  tension,  drop  two-thirds  of  its  naptha- 
lene.  Therefore,  naphthalene  will  be  deposited  in 
large  quantities  when  hot  gas  from  a  compressor 
passes  into  pipes  in  the  cool  ground.  In  our  system 
we  found  much  naphthalene  dissolved  in  an  oily  con- 
densation deposited  in  drips  within  two  miles  of  the 
compressor  station.  In  this  liquid  condition  it  was 
entirely  harmless  and  easily  removed. 

It  is  my  opinion  that  the  use  of  high  grade  gaso- 
line for  the  removal  of  stoppages  from  service  pipes 
is,  in  general,  ill  advised.  There  can  be  no  doubt  that 
naphthalene  is  readily  soluble  in  light  gasoline  and 
that  stoppages  are  easily  and  quickly  removed  and 
blown  back  into  the  main  when  it  is  used.  The 
vapor  tension  of  gasoline,  particularly  of  high  gravity, 
is  much  higher  than  that  of  naphthalene,  and  the  gaso- 
line solvent  is,  therefore  soon  carried  oft'  by  passing 
gas,  having  a  large  part  of  the  naphthalene  deposited, 
as  before,  in  the  main.  If  a  solvent  having  a  lower 
vapor  tension,  say  stove  distillate,  (34^  Be')  were 
used,  a  more  permanent  solution  would  be  formed, 
which  would  have  time  to  run  to  a  drip  and  be 
pumped  out.  Likewise,  a  low  grade  petroleum  dis- 
tillate heated  to  180°  to  200°  F.  and  injected  at  the 
highest  point  is  much  better  than  cold  gasoline  to 
clear  a  partially  stopped  main.  Nothing  short  of  live 
steam  applied  for  a  considerable  time  will  clean  an 
entirely  stopped  main. 

As  to  the  form  of  the  oil  scrubber  itself  and  its 
mode  of  operation  in  the  plant  mentioned,  scrubbers 
20  ft.  in  diameter  by  60  ft.  high  are  used.  Gas  enters 
through  a  30  in.  pipe  about  7  feet  from  the  ground 
and  leaves  at  the  top.  Layers  of  two-by-four  pine  tim- 
bers, lying  on  edge,  leaving  a  two  inch  gas  space,  are 
placed  throughout  the  height  of  the  scrubber.  The 
timbers  in  successive  layers  are  arranged  to  form  a 
spiral,  so  as  to  thoroughly  mix  the  ascending  gas 
with  the  descending  oil.  A  10  x  6  x  12  in.  double  acting 
pump  is  used  to  raise  oil  in  a  three-inch  pipe  and 
discharge  it  through  six  openings,  }i  in.  in  diameter. 
About  four  feet  of  oil  is  maintained  in  the  bottom  of 
the  scrubber,  which  is  used  for  circulating  in  connec- 
tion with  enough  fresh  oil  to  keep  the  mixture  far 
below  saturation  with  naphthalene.  Of  course,  as 
fast  as  fresh  oil  is  drawn  in,  old  oil  goes  out  into  the 
works  lines  and  is  used.  A  scrubber  such  as  I  have 
described,  using  about  four  gallons  of  fresh  oil  per 
minute  and  enough  used  oil  to  keep  a  pump  of  the 
above  size,  running  at  a  normal  speed,  is  capable  of 
reducing  the  naphthalene  of  10,000,000  cubic  feet  in 
twenty-four  hours,  from  70  grains  to  5  grains  per  100 
cubic  feet. 
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A  few  words  as  to  the  method  which  I  have  found 
most  satisfactory  for  determining  the  amount  of  naph- 
thalene in  gas,  may  be  of  interest.  A  solution  of  picric 
acid  is  prepared  by  dissolving  with  gentle  heat  12 
grams  of  the  acid  in  one  liter  of  water.  If  not  clear, 
the  solution  should  be  filtered  and  then  standardized 
by  titrating  20  cubic  centimeters  with  tenth  normal 
caustic  potash,  using  lacmoid  indicator.  Two  hun- 
dred cubic  centimeters  of  the  solution  is  placed  in 
an  all  glass  gas  washing  bottle,  and  the  gas  to  be 
tested  bubbled  through  it,  and  thence  into  a  meter, 
at  a  rate  not  exceeding  two  cubic  feet  an  hour.  After 
not  less  than  ten,  or  more  than  forty  cubic  feet  of 
gas  have  passed,  the  bottle  is  disconnected  and  the 
solution  filtered.  I  have  found  in  our  Southern  Cali- 
fornia climate,  any  special  precautions  such  as  warm- 
ing before  filtering  quite  unnecessary.  Twenty  cubic 
centimeters  of  the  filtrate  is  titrated,  as  when  stand- 
ardizing the  original  solution  and  the  number  of  cubic 
centimeters  of  caustic  potash  required  to  neutralize 
the  used  acid  is  deducted  from  the  number  required 
by  the  original  solution.  The  result  is  multiplied  by 
197.1  (=  10=  1  X  100  X  15.4  X  -0128)  and  divided  by 
the  number  of  cubic  feet  of  gas  tested,  which  gives 
the  number  of  grains  of  naphthalene  per  100  cubic 
feet.  It  is  very  important  that  the  gas  pass  directly 
into  the  washing  bottle  without  the  intervention  of 
any  rubber  tubing,  as  rubber  absorbs  naphthalene 
readily.  The  use  of  a  train  of  several  wash  bottles, 
as  recommended  by  most  text  books,  is  unnecessarily 
tedious  for  commercial  testing. 


UNSTABLE  HYDROCARBONS  IN  ILLUMINAT- 
ING GAS. 

BY.  K.   C.   JONES. 

Defining  the  quahty  of  illuminating  gas  in  terms 
of  candle-power  served  its  purpose  after  a  fashion 
while  gas  was  used  almost  exclusivelj'  for  illumina- 
tion, and  when  over  90  per  cent  of  all  the  gas  sold, 
was  consumed  through  open  flame  tips  for  lighting, 
there  seemed  to  be  no  other  way  to  arrive  at  a  tan- 
gible value  (jxcepting  to  measure  the  light  emitted  by 
the  burner  commonly  used  to  burn  the  gas.  And  this 
value  was  expressed  in  terms  of  candles,  with  full 
knowledge  that  the  light  of  a  candle  is  as  incon- 
stant as  the  moon. 

Every  generation  of  thinkers  in  the  gas  indus- 
try has  sought  a  reliable  and  unchangeable  unit  for 
the  measurement  of  light,  but  the  standard  candle 
with  its  uniform  weight  and  composition  and  under 
normal  conditions  burning  at  the  rate  of  120  grains 
of  its  substance  each  hour,  has  survived  the  results 
of  all  these  efforts. 

It  is  not  the  purpose  of  this  paper  to  discuss  the 
wide  field  of  photometry,  but  to  touch  on  a  few  points 
in  order  to  emphasize  the  importance  of  some  of  the 
experiments  with  illuminants  on  which  candle-power 
depends,  and  to  plead  for  a  heat  unit  standard  of  value. 
While  the  candle  is  nominally  the  unit  of  light  meas- 
urement, yet  to  reduce  errors  the  Pontane  lamp  and 
other  multi-candle  power  lights  are  substituted,  while 
in  France  the  Carcel  lamp  is  used,  and  in  Germany 
the  Hefner  unit  takes  the  place  of  the  candle.     But 


whatever  light  is  used  as  a  standard  the  results  of 
the  findings  are  invariably  expressed  in  multiples  of 
the  good  old  unreliable  candle. 

Enough  for  the  "constant"  end  of  the  bar  pho- 
tometer, and  now  to  consider  the  variable  end,  or 
the  gas  light  to  be  measured.  When  the  gas  was 
very  poor,  in  the  early  days  of  gas,  the  burners  were 
also  poor  and  through  successive  stages  of  inventive 
development  the  quality  of  gas  was  improved,  and 
the  burner  through  which  it  was  transformed  into 
light,  was  also  improved. 

The  German  lava  tip  Argand  burner  developed 
more  candle-power  than  the  crude  iron  "fishtail"  and 
"batswing"  burners,  but  the  work  of  Sugg,  produced 
the  Standard  Argand  burners  now  in  universal  use 
in  photometry.  These  burners  are  made  in  a  series 
adapted  to  the  requirements  of  different  kinds  of  gas, 
and  by  ingenious  contrivances  the  proper  amount  of 
air  is  supplied  for  combustion  to  gas  issuing  from 
openings  of  the  right  size  in  the  burner.  The  differ- 
ent burners  also  require  glass  chimneys  of  different 
diameters  and  heights  to  assist  combustion. 

The  Sugg  Argand  burner  has  been  accepted  as 
a  satisfactory  standard  for  photometric  comparison, 
it  having  been  generally  conceded  that  this  burner 
develops  more  light  measurable  as  candle-power  than 
any  other.  The  only  exception  to  this,  was  the  appli- 
cation of  the  Sugg  burner  to  carburetted  water  gas, 
when  it  was  found  that  an  open  flame  tip,  of  the  Bray 
type,  developed  more  candle-power.  Many  of  the 
municipal  ordinances  concerning  candle-power  pro- 
vide that  the  gas  shall  be  tested  by  a  burner  best 
adapted  to  general  use  for  house  illumination,  this 
requirement  would  be  filled  by  the  open  flame  burner 
better  than  by  the  expensive  and  complicated  Sugg 
Argand  burner,  with  its  glass  chimney. 

Other  factors  which  affect  the  art  of  photometry 
in  its  exactness  as  a  science,  are  the  color  of  the  lights 
compared,  and  the  question  of  intensity  of  light,  and 
its  diffusion,  resulting  in  the  arbitrary  adoption  by 
different  observers  of  photometer  bars  of  either  sixty 
or  one  hundred  inches  in  length.  The  area  of  the  light 
emitting  fiame  has  much  to  do  with  illumination  and 
it  is  a  question  if  this  is  fully  appreciated  by  the  re- 
flections of  the  little  grease  spot,  on  the  Bursen  disc. 

The  wonderful  and  revolutionary  discoveries  by 
Dr.  Carl  Auer  von  VVelsbach  have  changed  our  aspects 
of  the  intrinsic  and  economic  value  of  gas.  Previous 
to  these  discoveries  the  use  of  gas  for  cooking,  heat- 
ing, and  other  industrial  purposes  had  steadily  in- 
creased, utilizing  the  best  giving  qualities  of  gas, 
and  to  a  certain  extent,  ignoring,  the  highly  sensitive 
portions  that  constitute  its  chief  value  as  an  illuminant, 
in  fact,  the  most  valuable  light  giving  hydrocarbons 
often  interfere  with  complete  combustion,  in  appli- 
ances designed  solely  to  develop  heat  from  gas. 

The  advance  in  the  use  of  gas  for  heating  was 
accompanied  by  a  wane  in  the  use  of  gas  for  lighting; 
this  was  caused  by  many  well  known  reasons,  amongst 
which  was  the  lively  competition  of  electric  light- 
ing, which  had  it  not  been  checked  by  the  incandes- 
cent gas  light,  with  its  high  efficiency  and  economy, 
would  have  obliterated  gas  from  the  field  of  arti- 
ficial   illumination.     As   it   is,   however,   probably   as 
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A  quest  for  a  remedy  for  napfrthalene  de:powt3 
led  the  writer  to  experiment  with,  tke  ase  of  crude 
petroleum  and  distillates  for  scrubbing  ga.5  for  the 
removal  of  naphthalene.  Thi"?  work  was  begun  with. 
some  latent  prejudice  born  of  early  experience  in  coal 
gas  making-,  when  it  was  an  axiom  of  the  craft  that  the 
finished  gas  most  not  be  brought  in  coatzct  with,  oil, 
Ijecause  of  the  disastrous  effects  upon  the  eandle-power 
of  the  gas.  This  knowledge  of  the  havoc  wrought  by 
oil  upon  the  unstable  illurainants  of  coal  gas  pre- 
cluded the  use  of  oil  in  gas  holder  tanks,  and  seals, 
for  the  purpose  of  preventing  freezing  of  the  water. 
This  was  sane  reasoning,  because  the  substitution  oif 
crude  petroleum  for  water  in  a  scrubber  of  the 
"Standard"  tj'pe  would  reduce  an  eighteen  candle 
'.oal  gas  to  a  practically  non-luminous  gas,  and  candle- 
power  of  coal  gas  is  too  expensive  and  difficult  to 
attain  to  warrant  the  sacrificing  of  any  part  of  it. 

The  first  series  of  experiments  to  determine  the 
sction  of  petroleum  upon  candle-power  was  conducted 
l-y  paaiing  the  gas  slowly  through  a  dip  scrubber,  the 
'^n%  pa-a.^iing  through  a  sleeve  perforated  with  holes 
3/32  of  an  inch  in  diameter,  and  breaking  a  seal  1^4 


.•  -  -lary   .. u.^  ::airjien.  tsescs 

jng  ^c  ;•!  ill  'swaa; 


r'  --- 

conrac  -       _    ^  -u 

eaattie-g«jwe^  ana  rnar   the  amonnr   or  josa  ux  aac 

direct:       :  -      :.  "      "   "    :'  "ne   cnL 

oscti,  _,  .  .  V  die 

tiasn.  pomr, 

Alter  tijes<i   -  r 
that  pamai  sc.- 
aorted.  to  iar 
but  It  seemed.  ._.  _ 


zenzs  It 


-.— -.  ._   _ic   .vnter 

rmirhr  be  re- 

.:;rittne, 

._ _,  wirk 

long,  mTTTTi a rt^  conract  between  the  oii  ami  g^s  waulxfi 
destroy  the  ca::  tr. 

A  ■*JTian    -.  irai   scrubber  was  maie  and. 

was  alledi  with  wooden,  trays  mceLy  ttrted^  sci  xhaSL 
neither  gas,   n^   •  .    .      i .   crays.     This 

scnxCiber  was   .  i  .  _.ose  oi  ^wLy 

scrubbmg  ^^rrali  quannties  or  gas  m.  conxact  wrdr  am 
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7D"*  to  LfiO"  F.  After  havnig  been  convinced-  char  oil 
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gas,  rt  was  decided  to  adopt  oil  as  Ci^-  --  -le  reagenis 
tot  absorbing  these  illiimxnaiLts  during  the  esperi>- 
ments,  and  a  Hempel  Pipette  was  filled  with  crude 
petroleum  of  16-5^  Beaume  and  used  in  analyzing  the 
gas  immediately  following  the  absorpdon  of  GaErbonic 
acid  gas,  and  preceding  the  fuming  sulphuric  acil 
p'.pette,  fer  dluminants.  The  hydrocarbons  thus  ab- 
Sijrbed  by  oil  are  indicated  rn  the  fbUcwing  analyses 
as  "lEuminants  No^  1,''  while  ""Illnminants  No.  2"' 
are  those  absorbed  by  faming  sulph-uric  acid,,  after  the 
oii  p%;€tte  has  been  used. 

EXFEEXMEJVT  A. 

Oil   Gas   ITJ)   caadle-power   (laxge   sample   in  ttahisr). 
C.irbonlc  Acid  Gas ^2.5% 


i::  inxinants  Xo.   1.  ^  l.a%   t 


Ill-iminants  Xo.   2-  =  i.S%   i 


'ri.3%  total  iTInminants. 
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The  gfas  at  17.9  candle-power  was  passed  through 
the  oil  scrubber,  and  again  tested  for  candle-power, 
and  for  illuminants  No.  1  (with  oil)  and  illuminants 
No.  2  with  fuming  sulphuric  acid.^ 


Temp.  Candle- 
on  F.  power. 
70°   Fah.  4.1 
S0°      "  S.l 
90°      "               .1.S 
100°      •'  2.4 
110°      ••               4. a 
120°      "               2.fi 
130°      "               S.^ 
140°      "               4.0 

150°    "  as 

160°      •■  5.1 


Illuminants       Illuminants  Total 

No.  1.  No.   2             Illuminant.'; 

0.0  4.5'r^  4.5% 

0.0  4.0%  4.0% 

0.0  4.4%  4.4% 

0.0  4.9%  4.9% 

0.0  4.5%  4.5% 

0.0  3.8%  3.8% 

0.0  4.7%  4.7% 

0.0  4.2%  4.2% 

0.0  4.7%  4.7% 

0.0  4.9%  4.9% 


The  maximum  effect  on  the  gas  was  with  oil  at 
100  degrees  F.  when  one  passage  through  the  scrub- 
ber reduced  the  candle-power  from  17.9  candles  to  2.4 
candles  and  the  hydrocarbons  were  reduced  from  6.3 
per  cent  to  4.9  per  cent,  in  other  words  reducing  the 
hydrocarbons  1.4  per  cent  by  oil  scrubbing,  reduced 
the  candle-power  15.5  candles. 

EXPRRTMKNT   B. 
Oil   Gas  and   Lamp   Black   Water  Gas   19.8   candle-power. 
Cnrhonic  Add  Gas  :=  3.0% 

Illuminants  No.   2.  =r  6.9%   I      o  .„    .    ^   ,    Illuminants 
Illuminants  No.  1.  =r  1.5%   f     "'^  "   '"*'"   '""minants. 

This  test  was  in  every  way  similar  to  Experi- 
ment A,  excepting  the  gas  used  had  higher  initial  can- 
dle-power and  illuminants.  The  gas  was  ■scrubbed 
with  crude  oil  16.5°  Beaume. 

Temp.  Candle-        Illuminants        Illuminants  Total 

on  F.  power.  No.   1.  No.   2             Illuminants 

70°   Fah.          2.9                       0.0  fi.0%  6.0% 

80°      "               2.6                       0.0  6.0%  6.0% 

90°      "               2.9                       0.0  6.2%  6.2% 

100°      ■■               2.3                       0.0  6.2%  6.2% 

110°      ■•               2..T                       0.0  6.4%  6.4% 

120°      ••               2.8                       0.0  6.4%  6.4% 

130°      ••                3.2                         0.0  6.6%  6.6% 

140°      '•               3.8                       0.0  6.4%  6.4% 

150°      "               4.1                       0.0  6.0%  6.0% 

160°     •■              4.0                      o.n  6.4%  6.4% 

In  this  experiment  the  maximum  effect  was  also 
with  oil  of  100°  F.  when  the  oil  scrubbing  reduced  the 
illuminant  from  8.4  per  cent  to  6.2  per  cent  and  the 
candle-power  from  19.8  candles  to  2.3  candles,  thus 
showing  that  17.5  candles  of  illuminating  value  was 
produced  by  2.2  per  cent  of  the  volume  of  the  gas  or 
by  26  per  cent  of  the  illuminants  contained  in  the 
original  sample. 

EXPERIMENT    C. 
Oil    Gas  =  19.9     candle-power. 
Carbonic  Acid  Gas  =  2.2% 

Illuminants  No.  1.^2.8%   (.     -  „-,    .„,„,    ,n„™i„.,.,t  = 
Illuminants   No.    2  =  4.2%    f     ^•"''^    *"*«'    illuminants. 

In  this  experiment  the  gas  was  scrubbed  with  a 
distillate  of  24°  Beaume. 

Temn.  Candle-        Illuminants        Illuminants  Total 

Oil  F.  power.  No.   1  No.   2  Illuminants 

70°   Fah.  3.6  0.0%  5.2%  5.2% 


S0°       " 

2.9 

1.3<W- 

3.7% 

5.0% 

90°       " 

2.3 

1.0<% 

3.8% 

4.8% 

100°       ■' 

2.1 

0.0% 

5.0% 

5.0% 

110°      ■• 

2.1 

0.4% 

4.2% 

4.6% 

120°      ■• 

3.4 

1.2% 

4.3% 

5.5% 

130°       ■• 

3.4 

1.2% 

4.3% 

5.5% 

The  greatest  reduction  in  candle-power  in  this  ex- 
periment was  with  oil  at  100°  and  110°  F.  when  the 
candle-power  was  reduced  from  19.9  to  2.1  candles, 
and  at  100°  F.  the  illuminants  were  reduced  from  7.0 
per  cent  to  5.0  per  cent,  or  a  loss  of  12.8  candles  by 
a  reduction  of  2  per  cent  of  illuminants.  These  experi- 
ments all  demonstrate  the  instability  of  a  portion  of 
the  hydrocarbons,  and  the  large  proportion  of  the  total 
candle-power  produced  by  a  small  amount  of  illumi- 
nants. 

The  illuminants  that  are  removable  by  oil  contain 


the  cause  of  all  naphthalene  deposits,  and  the  bulk  of 
condensation  other  than  water  in  street  main  drips. 
They  are  the  seat  of  candle-power  fluctuations  and 
are  affected  by  changes  in  gas  humidity,  or  water 
vapor  content  in  the  gas.  They  are  also  easily  re- 
movable by  compression.  A  glance  at  the  tables  of 
candle-power  would  impress  an  observer  that  the 
scrubbing  by  oil  had  rendered  the  gas  useless  and  un- 
salable, yet  the  calorific  value  of  the  gas  remains  prac- 
tically undisturbed.  The  loss  in  candle-power  is  not 
accompanied  by  any  proportional  or  even  signifi- 
cant loss  in  B.t.u.  During  the  progress  of  the  ex- 
periments, it  was  noticed  that  after  repeated  use 
of  the  same  oil  for  scrubbing,  the  oil  becomes  spent, 
or  saturated  by  repeated  exposure  to  hydrocarbons  and 
it  was  necessary  to  use  fresh  oil  for  each  test.  To  de- 
termine the  capacity  of  a  given  oil  to  absorb  hydro- 
carbons the  following  experiment  was  made : 

.A  small  oil  scrubber  was  constructed  and  a  special 
sensitive  balance  was  used  for  weighing  the  apparatus 
and  its  contained  oil,  and  the  increment  due  to  the 
absorbed  hydrocarbons. 

The  apparatus  weighed..   1740.2  grammes 

The  oil   used  weighed...     118.0  grammes  ■=  4.165  oz. 


Total  weight  of  apparatus 
and  oil 1858. 2  grammes 

The  oil  used  was  California  crude  petroleum  of 
14.8°  Beaume  at  60°  F.,  .9682  specific  gravity  and 
weighing  8.055  pounds  per  gallon.  Oil  gas  of  20.3 
candle-power  was  passed  through  the  scrubber  at  a 
rate  of  five  cubic  feet  an  hour  for  two  hours  and 
then  at  the  rate  of  ten  cubic  feet  an  hour  for  a  period 
of  1  hour  and  30  minutes. 

The  candle-power  was  taken  by  Bunscn  Bar  tests, 
and  the  lessened  decrease  in  candle-power  shows  the 
progress  of  the  saturation  of  the  oil  by  hydrocarbons 
and  finally  its  failure  to  absorb  any  more  of  the  illum- 
inants. 

OIL   G.AS   t'SED    20.3    CANDLE    POWER. 

Cu.  ft.  of  gas  l.,essened 

passei   through  Candle-power  decrease   In 

Time                     scrubber         after  scrubhiner.  Candle-power 
12:00  >r.                   Start                           7.2  candles 

1  00   p  M.              5  cu.  ft                     16  5          ■•  9.3  candles 

200      •■                 1ft        "       ■                  18.7          "  ■  2.2 

2:3ft      •■                 15        "                         20.0       .  •'   ,  1.3 

3. no      "                 2ft        '■                         20.6          "  0.6 

3:30      "                 25        '■                         20.7          "  0.1 

.\fter  scrubbing,  the  apparatus  and  oil  weighed 
1861.00  grammes,  a  gain  of  2.8  grammes,  equal  to  2:37 
per  cent  in  weight  of  hydrocarbons  absorbed  from 
25  cu.  ft.  of  gas. 

The  oil  after  having  been  used  for  scrubbing  was 
16.5°  Beaume,  an  increase  of  1.7°  Beaume. 

The  following  analyses  of  two  samples  of  gas 
taken  simultaneously,  show  that  oil  removes  nothing 
but  hydrocarbons  of  the  illuminant  content  of  the  gas. 

Carbonic    Acid    Gas 3.0  3.0 

No.  1.           1.6 

Illuminants    "7  7.7* 

No.  2.           6.1 

"^N-vsren    0.2  0  2 

Carbonic    Oxi'ie     10  1  10.1 

FTv 'ro<'en 41.7  ■<1.7 

AT'.rsb    Gas     316  31.6 

Nitrogen 5.7  5.7 

■ 100.0  100.0 

•Note- — Tlluminants    No.    1    were    removed    by   absorption    In 
oil,     Tlluminaits  No.   2  were   removed  by  absorption   in   fuming 
^■ulriburic  acid, 
^'n  ndle-power     19.0. 
r^iitisb    thermal    units,    671. 
•^recinc   gravity,   .408. 
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It  is  possible  that  a  uniform  system  of  gas  making, 
using  oil  of  even  quality,  through  ranges  of  tempera- 
tures comparatively  constant,  may  produce  gas  of 
which  the  candle-power  and  heat  units  appear  to  bear 
a  fixed  relationship  to  each  other.  This  relationship 
is  misleading,  however,  as  heat  units  and  candle-power 
are  not  entirely  dependent,  one  upon  the  other,  any 
more  than  is  the  percentage  of  illuminants  contained 
in  the  gas  a  safe  measure  of  candle-power. 

This  is  well  illustrated  by  the  following  experi- 
ments. Oil  gas  of  19.6  candle-power  and  containing 
7 .7  per  cent  cf  heavy  hydrocarbons  was  analyzed  to 
determine  its  constituents.  The  benzine  was  removed 
with  nickel  ammonium  cyanide,  and  the  other  heavy 
hydrocarbons  with  fuming  sulphuric  acid,  another  sam- 
ple of  the  same  gas  was  analyzed,  using  the  oil  pipette, 
and  then  the  fuming  sulphuric  acid.  .\nd  finally  an- 
other sample  of  the  same  gas  was  passed  through  the 
oil  scrubber  and  then  analyzed. 

Original  Gas  after 

g.TS.  oil  scrubbing. 

Candle-poTver     19.6  candles  4.9  candles 

B.t.u.    (by  Junkers'  Calorimeter) .    657  627 

B.t.u.    (by  analysis)    715  689 

Specific    gravity    493  .489 

ANALYSIS. 

Original  gas  Gas  after 

using  oil  scrubbing 

Original  gas  pipette  with  oil 

CO 2.6%  2.6%  2.6% 

CjH,    1.0  0.0  0.0 

C„Hj„    (oil   pipette)    1.7  0.0 

C„H,„    (fuming  sulphuric   acid)   6.7  6.1  6.0 

O.     ; 0.3  0.2  0.4 

CO    10.0  10.2  10.3 

H, 37.5  37.7 

CH 37.1  37.7 

N,    4.8  B.3 


.    ,  100.0  100.0 

The  reduction  in  candle-power  due  to  passing  the 
gas  through  the  oil  scrubber  was  14.7  candles,  or  75 
per  cent.  The  reduction  in  heating  value  by  Cal- 
orimeter, was  30  B.t.u.  or  4.6  per  cent  and  by  analysis 
was  26  B.t.u.  or  3.6  per  cent.  The  experiment  shows 
that  75  per  cent  of  the  candle-power  of  the  gas  was 
produced  by  1.7  per  cent  of  illumJnants.  and  that  this 
great  reduction  in  candle-power  only  affected  the  heat- 
ing value  4.6  per  cent. 

Some  experiments  in  the  making  of  coal  gas,  in  1901, 
were  made  from  bituminous  coal,  by  passing  the  gas 
through  a  second  chamber  containing  highlv  heated 
coke,  with  the  result  that  the  hydrocarbons  in  the  gas 
were  entirely  broken  down  and  the  finished  gas  was 
non-luminous,  yet  it  had  the  characteristics  of  coal 
gas,  excepting  hydrocarbons,  and  contained  about  700 
B.t.u.  per  cubic  foot.  Some  of  the  unstable  hydro- 
carbons in  illuminating  gas  are  theoretically  very  high 
in  heat  units  as  for  instance : 


Naphthalene 

C,CH, 

6176   B.t.u. 

per  cu.   ft. 

Benzine 

C„H„ 

4010 

Propylene 

C,H„ 

2509        " 

Ethane 

C,H, 

1858 

Ethylene 

CH, 

1673        " 

Acetylene 

C,H., 

1555*      " 

The  perfect  and  complete  combustion  of  these 
illuminants  should  develop  the  theoretical  high  candle- 
power,  and  heating  eiTect,  but  it  is  impossible  under 
ordinary  conditions  to  provide  a  perfect  admixture  of 
air  to  a  burner,  and  the  result  is  a  smoky  flame,  or 
loss  of  heat. 

•Stillman's   Engineering   crhemistry. 


The  Bunsen  burner  attachment  for  consuming  gas 
in  the  calorimeters  of  the  Junkers'  type  will  not  de- 
velop the  theoretical  heat  units  of  any  of  these  hydro- 
carbons, if  burner  undiluted.  Acetylene,  one  of  the 
illuminants  of  our  citj'  gas,  and  now  commonly  used 
as  an  illuminant  for  automobiles,  has  a  calculated 
heating  value  of  1555  B.t.u.  per  cubic  foot,  and  yet 
this  gas  cannot  be  burned  with  an  air  mixture  in  a 
Junkers'  calorimeter,  and  an  imperfect  test  of  this  gas 
would  not  develop  more  than  half  of  its  calculated  heat 
units.  This  being  true  of  the  richer  hydrocarbons 
burned  separately,  may  it  not  be  true  also  of  different 
mixtures  of  these  hydrocarbons  with  diluents,  burned 
through  a  Bunsen  burner  of  a  calorimeter,  intended 
for  testing  gases  of  more  uniform  composition,  and 
apparently  readily  burned  in  that  type  of  burner.  The 
fact  that  the  results  of  calculating  heat  units  from 
analyses  are  invariably  higher  than  those  obtained  by 
calorimeters  of  the  Junkers'  type  seems  to  prove  this 
assertion. 

The  adoption  of  a  heat  unit  standard  will  not 
permit  the  gas  manufacturer  to  make  an  inferior  gas, 
nor  to  vitiate  the  gas  with  inert,  or  impure  gases.  It 
will  simply  enable  him  to  make  a  more  stable  gas 
which  will  withstand  the  shocks  of  changes  of  tem- 
perature, and  humidity,  and  the  effect  of  friction  in 
pipes  and  fittings.  To  fulfill  the  requirements  of  a 
standard  of  500  B.t.u.  per  cubic  foot,  the  gas  would 
have  to  contain  a  large  percentage  of  marsh  gas,  or 
other  stable  hydrocarbons.  Hydrogen  alone  would  not 
meet  this  requirement,  for  although  it  is  an  exceed- 
ingly hot  gas  when  considered  by  weight,  it  is  also 
a  very  light  gas  and  contains  but  344  B.tu.  per  cubic 
foot.  Carbonic  oxide  has  a  value  of  343  B.t.u.  per 
cubic  foot,  and  either  alone,  or  mixed  with  hydrogen 
would  not  meet  the  above  requirements. 

Where  water  gas  is  now  used  as  an  enricher  of 
coal  gas,  in  the  event  of  the  adoption  of  a  heat  unit 
standard,  the  water  gas  may  be  used  as  a  diluent  heat- 
ing gas,  consisting  mainly  of  hydrogen,  marsh  gas, 
carbonic  oxide,  and  a  small  amount  of  stable  illumi- 
nants. This  gas  would  help  to  dilute,  sustain  and 
consume  the  illuminants  of  coal  gas. 

Some  of  the  California  natural  gas  of  the  Midway 
field,  now  being  supplied  to  Bakersfield,  contains  as 
much  as  99.1  per  cent  of  marsh  gas  and  has  a  heat- 
ing value  of  1063  B.t.u.  per  cubic  foot.  This  is  a  good 
heating  gas,  and  may  be  used  for  illumination  in  in- 
candescent burners,  yet  the  gas  has  little,  if  any, 
candle-power. 

Calorimetry  is  more  nearly  an  exact  science  than 
photometry,  because  the  total  heat  of  combustion  of 
gas  may  be  measured  by  accurate  thermometers,  or  the 
theoretical  heat  units  may  be  quickly  calculated  from 
analysis.  There  are  also  many  ways  of  burning  the 
gas  with  oxygen,  (notably  Hempel's)  whereby  the 
heating  value  of  the  gas  may  be  determined  without, 
any. practical  error. 

In  changing  from  the  candle-power  to  the  heat 
unit  standard,  all  of  the  errors  which  enter  into  pho- 
tometry are  eliminated,  and  not  the  least  of  these  is 
the  personal  error  of  the  observer,  sometimes  amount- 
ing to  as  much  as  ten  per  cent.  For  after  all  of  the 
refinements  of  photometric   testing  have  been  prac- 
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ticed,  the  final  determination  of  the  candle-power  must 
rest  upon  the  visual  impression  of  light  upon  the 
human  retina,  and  there  are  no  instruments  for  meas- 
uring the  fallibility  of  human  judgment. 

Gas  of  500  B.t.u.  to  the  cubic  foot,  would  be  a 
satisfactory  gas  for  the  use  of  the  consumer,  it  may 
be  non-luminous,  but  would  probably  be  a  gas  of  low 
candle-power,  and  it  would  not  in  any  sense  be  a  poor 
gas,  nor  could  it  be  carelessly  made.  Such  gas  would 
stimulate  new  uses  for  gas,  and  these  new  uses  would 
increase  the  production,  thus  resulting  in  economies  in 
manufacture,  redounding  to  the  benefit  of  the  manu- 
facture, as  well  as  the  consumer. 


RATES  FOR  GAS  SERVICE.i 

BY   C.   L.   CORY. 

Working  Capital. 

A  gas  plant  and  system  in  operation  must  have 
working  capital  as  well  as  fixed  capital.  Stores  and 
supplies  which  are  included  in  the  fixed  capital  do 
not  represent  all  of  the  working  capital  such  plants 
require.  There  must  be  available  a  reasonable  cash 
balance  and  other  current  allowances  in  order  to  oper- 
ate economically  and  effectively.  Just  what  sum  rep- 
resents a  fair  amount  for  working  capital  is  nearly 
always  a  matter  of  judgment.  From  the  amount  of 
working  capital  usually  carried  by  such  companies 
and  from  the  amount  that  is  required  by  other  similar 
public  utility  corporations,  it  appears  that  as  an  av- 
erage for  the  year  a  sum  equalling  the  accounts  re- 
ceivable and  cash  on  hand  less  the  accounts  payable 
and  consumers  advance  payments  is  a  reasonable 
allowance.  The  cash  on  hand,  however,  should  be  con- 
sidered as  that  which  is  ordinarily  required  for  the 
operation  of  the  plant  and  the  conduct  of  the  business, 
including  contingencies  and  emergencies,  and  should 
not  include  the  capital  or  ready  cash  necessary  for  the 
construction  of  extensions  or  enlargement  of  the  plant, 
or  balances  resulting  from  the  sale  of  bonds  or  stock 
or  in  any  case  exceed  the  amount  normally  needed 
and  used  by  the  company  as  an  operating  property. 

Such  an  inventory  coupled  with  what  might  be 
called  the  inventory  costs  serves  to  obtain  the  de- 
tailed and  segregated  costs  of  the  various  elements 
going  to  make  up  the  physical  property  of  the  plant. 
In  addition  in  order  to  estimate  the  total  valuation  it 
is  necessary  to  ascertain  as  nearly  as  may  be  the  time 
required  for  construction  in  order  that  interest  upon 
the  investment  during  the  construction  period  may  be 
estimated.  The  cost  of  engineering,  supervision,  fire 
and  casualty  insurance,  administration,  legal  expenses 
and  other  factors  must  also  be  obtained,  preferably 
from  the  actual  working  conditions  during  which  re- 
cent construction  work  was  carried  out. 

Taken  together  the  cost  of  reproduction  new  of 
the  physical  plant  is  usually  considered  to  be  the  sum 
of  the  elements  above  enumeri^ted.  The  cost  of  repro- 
duction new  has  been  variously  interpreted,  sometimes 
erroneously,  especially  when  it  has  been  held  to  mean 
a  'ystem  identical  with  the  one  the  valuation  of  which 
is  under  consideration.  Properly,  it  should  be  under- 
stood as  a  plant  of  similar  character  and  equal  effi- 
£iency\_  The  age  of  the  system  will  have  much  to  do 
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in  indicating  the  fairness  with  which  the  cost  of  re- 
production new  is  considered. 

It  will  depend  upon  conditions  as  to  whether  the 
cost  of  production  new  and  the  original  cost  very 
materially.  One  of  the  principal  differences  which 
will  be  found  will  be  in  the  size  and  capacity  and  num- 
ber of  units  in  the  two  cases.  Gas  plants  are  probably 
never  built  in  a  single  year,  nor  used  exactly  as  they 
were  originally  constructed  for  a  number  of  years. 
The  original  cost  will  probably  properly  cover  the 
plants  as  installed  with  small  units,  while  the  cost 
of  reproduction  new  may  be  considered  to  cover  only 
the  cost  of  a  smaller  number  of  much  larger  units 
having  the  same  aggregate  capacity.  Especially  would 
this  difference  arise  in  connection  with  the  distribution 
system,  both  mains  and  services.  Originally  one  sin- 
gle main  on  one  side  of  the  street  of  comparatively 
small  size  may  have  been  adequate  to  provide  gas  serv- 
ice in  that  particular  vicinity.  Later  on  it  became 
necessary  to  lay  an  additional  gas  main  many  times 
larger  than  the  original  and  as  is  often  the  case  this 
later  main  is  laid  upon  the  opposite  side  of  the  street, 
resulting  in  the  cutting  of  all  services  leading  to  prop- 
erty on  the  side  of  the  street  where  the  new  main  is 
laid  and  the  connection  of  those  services  into  the  new 
main,  instead  of  the  old.  As  viewed  from  present  re- 
quirements, one  gas  main  alone  might  be  considered 
in  obtaining  the  cost  of  reproduction  new,  while  the 
actual  cost  would  necessarily  be  greater. 

Depreciation  in  Its  Relation  to  Valuation. 

While  the  original  cost  as  well  as  the  cost  of  re- 
production new  are  ordinarily  of  the  greatest  import- 
ance in  determining  the  proper  valuation  upon  which 
earnings  should  be  based,  there  is  what  is  often  called 
the  present  or  existing  value,  or  cost  of  reproduction 
new  less  depreciation,  which  must  be  given  consid- 
eration in  determining  the  valuation  in  question. 
Especially  is  this  the  case  in  plants  the  rates  for  gas 
service  from  which  have  been  ample  to  cover  operating 
expenses,  including  depreciation,  and  a  fair  amount 
for  interest  and  profits,  but  the  amount  collected  for 
depreciation  has  not  been  used  as  it  should  be  and 
set  aside  for  replacing  portions  of  the  plant  discarded 
because  of  their  becoming  obsolete,  in-adequate  or 
worn  out,  but  on  the  contrary  has  been  distributed  to 
the  stockholders  in  the  shape  of  dividends. 

Depreciation  should  be  considered  as  the  amount 
that  must  be  regularly  set  aside  to  cover  all  portions 
of  the  plant  that  are  discarded  because  of  wear  and 
tear,  inadequacy,  obsolescence  and  general  unavoid- 
able decay.  It  is  an  operating  expense  and  should  be 
borne  by  the  customers  through  the  rate  paid  by  them 
for  the  service  rendered  by  the  utility.  But  as  it  is 
paid  by  the  customers  it  must  be  set  aside  by  the 
company  and  used  when  needed  for  the  renewal  of 
worn  out  and  useless  portions  of  the  entire  system,  and 
under  no  .circumstances  should  the  cost  of  such  re- 
newals be  made  an  additional  charge  to  the  capital 
or  construction  account  except  when  the  replaced 
equipment  is  of  greater  capacity  than  that  which  is 
taken  out.  Care  must  also  be  taken  that  the  oper- 
ating charge  properly  known  as  depreciation  shall  not 
be  used  for  ordinary  maintenance  and  repair.     Actual 
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additions  and  extensions  to  plant  which  should  be 
charged  to  the  construction  or  capital  account,  replace- 
ment of  equipment  set  aside  as  a  result  of  deprecia- 
tion, and  ordinary  repair  and  maintenance  costs,  must 
all  three  be  most  carefully  separated  and  completely 
segregated  in  the  engineering  records  as  well  as  ihc 
financial  accounts. 

If  construction,  depreciation,  repair  and  main- 
tenance accounts  are  not  so  considered  and  deprecia- 
tion is  borne  by  the  customers  as  a  result  of  being 
included  in  the  operating  expense,  and  such  deprecia- 
tion fund  is  not  used  to  keep  the  plant  in  its  proper 
condition,  but  is  paid  in  dividends  to  the  stockholders, 
it  is  practically  equivalent  to  the  payment  of  divi- 
dends out  of  capital.  Rates  of  service  should  be  such 
as  to  include  a  reasonable  charge  for  depreciation,  and 
if  the  rates  are  such  as  to  do  this  and  the  amount 
necessary  to  cover  depreciation  is  not  used  as  it  should 
be,  it  cannot  mean  anything  but  that  the  money,  either 
in  surplus  or  dividends  is  going  to  the  stockholders 
instead  of  being  used  for  the  purpose  intended. 

An  allowance  for  depreciation  obligates  the  com- 
pany to  use  of  this  money  in  keeping  the  plant  in 
thorough,  operating  condition,  and  if  it  is  not  so  used 
but  is  turned  over  to  the  stockholders,  it  simply  means 
that  a  part  of  their  capital  is  being  returned  to  them, 
thereby  reducing  the  investment  in  the  plant.  If  this 
is'  the  case,  as  a  matter  of  fact  the  investment  is  so 
reduced  and  there  should  be  corresponding  reduction 
made  in  the  actual  investment  presumably  represented 
by  the  original  or  cost  of  reproduction  new..  In  such 
instances,  if  the  owners  of  the  property,  instead  of 
keeping  up  the-  plant  as  they  should  by  the  proper 
use  of  the  annual  depreciation  charge,  have  appropri- 
ated for  their  own  use  the  money  contributed  by  their 
customers,  the  annual  depreciation  should  each  year 
be  deducted  from  the  valuation  of  the  plant  which 
might  otherwise  be  obtained. 

Depreciation,  like  interest,  continues  constantly 
and  is  always  present.  Every  part  of  the  physical 
property  of  any  s}^stem  exclusive  of  the  land  begins 
to  depreciate  when  the  plant  is  completed  and  ready 
for  operation  ;  therefore,  the  depreciation  charge  should 
be  constant.  It  of  course  may  be  that  such  deprecia- 
tion covering  a  number  of  years  may  be  arrived  at  as 
an  average  for  a  long  period,  and  it  will  not  be  neces- 
sary to  expend  the  average  each  year.  This  is  of  minor 
importance,  however,  providing  the  methods  by  ^vhich 
the  depreciation  charges  are  obtained  are  sound  and 
reasonable. 

Two  methods  are  in  common  use  for  determining 
depreciation.  The  first  is  known  as  the  straight  line 
method,  which  involves  determinin.g  the  probable 
ultimate  life  of  each  element  of  the  system, 
consideration  also  being  given  to  the  value  of  the 
discarded  element  as  junk  at  the  end  of  the  period. 
In  the  straight  line  method  it  is  assumed  that  during 
the  entire  life  of  each  element  of  the  plant  the  de- 
preciation is  uniform,  which  of  course  is  not  ordi- 
narily the  case  as  the  rate  of  depreciation  of  a  plant 
as  a  whole  is  much  more  rapid  during  the  latter  part 
of  its  life  than  during  the  first  years  of  its  use.  Fair- 
ness to  customers,  however,  in  the  diiTerent  years,  as 
well  as  safety  to  investors,  indicates  clearly  the  wis- 


dom and  correctness  in  considering  the  depreciation 
uniform  throughout  the  entire  life  of  each  portion  of 
the  plant. 

The  second  method  of  determining  depreciation 
is  upon  the  assumption  that  each  year  an  amount  is 
to  be  set  aside  and  invested  at  compound  interest  so 
that  this  amount  plus  interest  will  be  available  to 
cover  the  cost  of  the  replacement  needed  at  the  end 
of  the  period  when  the  device  or  element  is  discarded, 
and  replacement  necessary.  The  so-called  rates  of  de- 
preciation will  naturally  be  less  in  the  latter  method 
than  in  the  former,  since  it  is  assumed  that  the  de- 
preciation fund  will  earn  interest  from  the  end  of 
the  first  year  or  even  shorter  period.  If  we  consider 
the  life  of  some  portions  of  a  plant  to  be  between 
twenty  and  thirty  years,  with  the  latter  method  it  is 
necessary  for  us  to  in  advance  assume  an  interest  rate 
which  will  continue  during  this  entire  period  and  this 
is  an  assumption  which,  judged  by  the  last  twenty- 
five  year  period,  is  hardly  justifiable. 

It  may  very  properh^  be  said  that  neither  method 
exactly  corresponds  to  actual  experience.  At  the 
same  time  the  rate  of  depreciation  is  something  that 
must  be  carefully  estimated  for  each  individiTial  plant 
and  the  data  required  compiled  from  the  best  informa- 
tion obtainable  from  those  who  have  been  in  charge 
of  construction  and  operation  preferably  for  a  number 
of  3'ears.  If  new  devices  are  constantly  being  per- 
fected and  introduced  rates  of  depreciation  will  be 
high  due  to  the  fact  that  older  apparatus  will  become 
obsolete  and  inadequate  at  an  early  date.  On  the 
other  hand,  if  the  difTerent  portions  of  the  plant  are 
not  subject  to  change  as  a  result  of  improved  or  modi- 
fied methods  or  distribution,  rates  of  depreciation  will 
be  low,  providing,  of  course,  that  wear  and  tear  and 
ordinary  deterioration  are  not  severe  with  a  reason- 
able expenditure  for  ordinary  replacement  and  main- 
tenance. 

Intangible  Elements  of  Value. 

In  determining  the  proper  valuation,  therefore, 
tiie  original  cost,  cost  of  reproduction  new,  present 
value  as  affected  by  depreciation  should  all  be  taken 
into  consideration.  They  are  not  the  only  elements, 
however,  although  they  are  usually  the  most  readily 
determined.  One  element  of  \-aIue  often  suggested  is 
that  of  "good  will."  The  good  will  of  a  business  is  an 
asset  that  cannot  be  ignored  in  determining  the  valua- 
ation  of  a  property,  provided  the  element  of  good  will 
is  inherent  in  the  business  of  a  public  service  corpora- 
tion which  may  have  a  practical  monopoly.  One  of 
the  most  comprehensive  and  generally  accepted  defini- 
tions of  good  will  is  by  Judge  Story : 

"Good  will  may  properly  enough  be  d'escribed  to  be  the  ad- 
vantage or  benefit  which  is  acquired  by  an  establi.-shment,  be- 
yond the  mere  value  of  the  capital  stock,  funds,  or  property 
employed  therein  in  conseo.uence  of  the  general  public  patron- 
age and  encouragement  which  it  receives  from  constant  or 
iiabitual  customers  on  recount  of  its  local  position  or  common 
relebritv  or  reputation  for  skill,  affluence,  punctuality,  or  from 
tther  accidental  circumstances  or  necessities,  or  even  from 
pncient    partialities    or    prejudices." 

Judge  Hough  must  have  had  this  definition  of 
good  will  in  mind  in  the  case  of  Consolidated  Gas 
Company  vs.  The  City  of  New  York,  in  which  he  says : 

"There  is  nothing  in  the  nature  of  the  busines.^;  enabling 
it  to  acouire  good  will  in  the  property  sense  or  indeed  m  any 
^,ther.     It   is  required   by   law   to  furnish   gas   to   all   demanding 
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it  within  a  certain  distance  nf  the  mains;  and  it  owns  the 
mains,  service  pipes  and  meters.  What  induces  a  customer 
to  remain  with  this  company,  its  successor  or  vendee?  Nothinsr 
that  I  can  imagrine.  except  a  desire  to  avoid  the  nuisance  of 
street  diggins  in  front  of  his  hou.se:  a  dig-ging.  however,  en- 
tailing no  expense  upon  him.  Yet  even  this  nuisance  is  in 
all  human  probability  impossible  of  occurrence  because  of  the 
beneficinlly  monopolistic  character  of  defendant's  present  occu- 
pancy of  the  streets  of  this  city  *  •  *.  Finally,  this  claim 
of  good  will  seems  to  forget  that  for  many  years  the  price 
of  distribution  of  complainant's  gas  has  been  regulated  by 
law.  A  citizen  is  entitled  to  have  a  clean  street  before  his 
house  because  he  pays  taxes,  inter  alls,  for  that  purpose.  He 
is  much  more  entitlei  to  have  complainant's  gas  in  his  house 
because  the  company  must  give  it  tn  him  if  he  pays  for  it.  I 
think  it  apparent  that  the  conceivable  good  will  of  a  gas  com- 
pany in  this  city  is  about  enunl  to  that  of  the  street  cleaning 
department    of   the    municipal    government." 

The  public  service  corporation  operating  where 
competition  exists  may  have  an  element  of  good  will 
in  its  valuation,  but  it  is  certainly  of  little  if  any 
consequence  where  the  public  under  any  circumstance; 
must  obtain  its  service,  if  at  all,  from  a  single  corpor- 
ation. 

In  a  somewhat  similar  manner  may  the  assumed 
value  of  franchises  be  considered  in  determining  the 
valuation  of  the  property  of  a  public  service  corpora- 
tion. Based  upon  court  decisions,  the  principal  ele- 
ment in  the  value  of  a  franchise  is  the  earning  capacity 
of  the  property  of  the  corporation  in  connection  with 
which  a  franchise  is  necessary.  Viewed  from  this 
standpoint,  since  the  earnings  must  be  directly  depend- 
ent upon  the  rates  charged  for  service,  it  is  evident 
that  to  include  the  value  of  a  franchise  as  an  clement 
in  determining  rates  developes  an  almost  impossible 
situation.  A  franchise  which  is  not  exclusive  can 
have  no  real  value  from  any  standpoint  and  is  in  reality 
little  more  than  a  permit  to  carry  on  the  business  and 
to  do  necessary  work  upon  public  property.  .\s  an  ele- 
ment of  value,  even  in  the  sale  or  transfer  of  the  pron- 
erty,  it  is  questionable'  whether  such  a  franchise  would 
be  given  serious  consideration.  If,  however,  a  fran- 
chise is  exclusive  and  is  owned  by  a  company,  it  may 
be  considered  of  value  and  would  be  rightfully  con- 
sidered a  part  of  the  entire  system  if  the  business 
were  sold.  On  this  assumption  it  is  proper  to  con- 
sider a  franchise  as  a  part  of  the  taxable  property 
of  the  company.  On  the  other  hand,  while  there  may 
be  some  cases  where  the  valuation  of  a  property  may 
rightfully  include  a  certain  sum  as  the  value  of  the 
franchise,  yet  when  this  value  must  depend  upon  the 
rates  for  which  service  is  rendered,  it  is  difficult  to  see 
how  it  should  be  considered  as  a  part  of  such  valua- 
tion. 

There  is  an  element  of  value  that  must  be  taken 
into  consideration  in  determining  the  valuation  of 
a  property  and  which  is  sometimes  referred  to  as 
"Going  Value."  This  is  sometimes  covered  by  an 
allowance  usually  in  percentage  to  cover  the  differ- 
ence between  the  cost  of  the  physical  property  and  the 
value  of  the  completed  system  in  operation  providing 
service  to  its  customers  and  possessing  numerous  val- 
uable contracts  for  giving  service  in  the  future.  Going 
value  is  of  an  intangible  character  and  may  be  esti- 
mated in  some  instances  by  estimating  the  cost  of 
developing  the  business  which  the  company  enjoys 
at  any  particular  time.  The  data  naturally  is  rarely 
obtainable  to  indicate  the  money  actually  spent  by 
the  company  to  obtain  its  business,  since  in  recent 
years  the  period  of  time  during  which  public  service 
corporations   have   been   ready   for  operation   and  yet 


not  actually  engaged  in  providing  sers-ice,  approxi- 
mately at  least  up  to  their  normal  capacity,  has  usually 
not  exceeded  one  or  two  years.  When  the  earnings 
of  a  public  service  corporation  have  not  been  sufficient 
to  meet  reasonable  expenditures  for  the  development  of 
its  business  and  to  cover  operating  expenses,  depre- 
ciation and  a  reasonable  return  on  the  investment,  the 
losses  incurred  in  building  up  the  business  must  be 
considered  as  one  of  the  elements  to  be  included  in 
appraising  a  plant  for  the  purpose  of  determining  the 
proper  rates  for  service. 

Probably  the  most  concise  statement  in  this  con- 
nection is  from  the  decision  of  Justice  Brewer  in  a 
most  noteworthy  decision  in  the  case  of  the  National 
Water  Works  Company  vs.  Kansas  City  in  connec- 
tion with  the  valuation  of  a  waterworks  which  had 
been  taken  by  the  municipalitv : 

"The  original  cost  of  the  construction  cannot  control  for 
original  cosf  and  'present  value"  are  not  equivalent  terms. 
Nor  would  the  mere  cost  of  reproducing  the  waterworks  plant 
he  .a  fair  cost,  because  that  does  not  take  into  account  the 
value  which  flows  from  the  established  connections  between 
the  pipes  and  the  buildings  of  the  city.  Tt  is  obvious  that 
the  mere  co'^t  "f  nurcbf>=i"e-  the  land,  constru'-tins-  the  hu''d- 
ine-s  nuttlnir  ''i  the  mach'"erv.  at"'  livintr  the  nipes  in  the 
st'-eet= — In  other  words,  the  cost  "f  renroduction — doeo  not 
■r'l-e  the  vfiiue  nf  the  pronertv  ao  '*  io  ti-dsy  A  cnmnleted 
sirotorri  nf  wterwnrk.o.  such  as  (ho  pomp"'nv  has.  withnut  a 
^Iv'^'''^  conTiectinn  hefn^een  the  nines  in  the  streets  .nnd  the 
hnil'linP's  of  the  citv  wmilrt  be  a  nrnnertv  nf  rnuch  less  volue 
th,-<n  that  system  cnnnected.  as  it  's.  with  so  many  build- 
'ngs.  .and  eirninG-.  in  cnnseouence  thereof  the  money  which 
it  does  earn.  The  fnct  that  it  is  a  svstem  in  oneratinn.  not 
only,  with  a  capacitv  to  .supplv  the  city,  but  actually  supplying 
ninny  buildings  in  the  citv — not  only  with  a  capacity  to  earn, 
buf  actually  earning — makes  it  true  that  'the  fair  and  equitable 
value'   is  something  in   excess  of   the   cost   of   reproduction." 

In  general  it  mav  be  said  that  the  courts  have 
with  few  exceptions  held  that  going  value  is  an  im- 
portant and  valuable  consideration  in  determining  a 
fair  valuation  for  the  property  of  a  public  service  cor- 
poration devoted  to  public  service.  The  difficulty, 
however  is  in  obtaining  a  fair  and  proper  figure  in  anv 
given  case.  Competition  may  at  anv  time  seriously 
affect  any  estimate  which  may  be  made  of  the  prob- 
able value  of  a  .going  concern  as  contrasted  with  the 
physical  plant  without  customers  or  contracts.  It 
is  probably  most  satisfactory  to  treat  this  matter  pri- 
marily from  the  standpoint  of  the  excess  value  of  the 
completed  system  in  operation  over  and  above  the 
oiiginal  cost,  cost  of  reproduction  new,  or  cost  of 
reproduction  less  depreciation,  of  the  physical  plant. 

If  this  is  done,  however,  such  excess  value  of  the 
completed  operating  system  must  be  considered  en- 
tirely separate  from  a  percentage  which  mav  properlv 
be  considered  as  approximately  the  contractor's  profit 
who  undertakes  to  design,  build  and  supervise  the 
complete  construction  of  an  entire  system,  turning  it 
over  ready  for  operation  to  its  owners. 

The  true  value  of  a  thing  has  been  defined  as  the 
price  upon  which  a  purchaser  and  a  seller  mutuallv 
a<rree  and  at  which  figure  an  actual  transaction  takes 
place.  If  an  existing  plant  and  svstem  were  to  be 
purchased  and  the  owners  were  willing  to  sell  at  all. 
they  would  surely  take  into  consideration  what  it 
would  cost  the  purchaser  to  duplicate,  not  only  the 
physical  plant,  but  obtain  all  of  the  business  enjoyed 
by  them,  and  the  prospective  purchasers  would  surely 
consider  v.-hat  it  would  cost  them  indeoendentlv  to 
install  a  plant  of  equal  general  efficiency  and  use- 
fulness, including  the  business  developed  and  under 
control   of  the  prospective   sellers.     In   the   long  run. 
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the  true  value  must  be  the  capitalization  of  an  assured 
income.  A  certain  portion  of  this  value  is  represented 
by  tangible  property  and  the  remainder,  if  there  be 
any,  must  be  regarded  as  primarily  traceable  to  the 
earning  power  of  the  business. 

Gross  Revenue,  Cost  of  Operation  and  Quantity  of  Gas 
Manufactured  and  Sold. 
Gas  being  a  commodity,  it  is  manufactured,  dis- 
tributed and  sold  to  those  who  use  it.  As  manufac- 
tured and  sold  it  is  divided  into  units  which  are  usually 
1000  cubic  feet.  The  operating  expenses  may  be 
properly  divided  into  manufacturing,  including  fuel, 
distribution,  general  expenses,  taxes  and  licenses  and 
depreciation.  For  any  period  the  unit  cost  may  in 
a  general  way  be  obtained  by  dividing  the  total  ex- 
pense by  the  total  quantity  sold  and  the  average  cost 
per  1000  cubic  feet  is  thereby  obtained.  Similarly, 
the  unit  cost  for  fuel  and  other  station  costs,  for  dis- 
tribution, taxes  and  licenses,  depreciation  and  general 
expenses,  may  also  be  determined.  It  is  of  importance 
also  to  know  the  relation  between  the  total  gas  made 
and  delivered  to  the  holders  and  the  quantity  actually 
sold  as  per  customers'  meters.  In  this  manner  definite 
data  is  obtained  for  the  leakage  and  the  reduction  in 
volume  of  the  gas  as  measured  by  the  station  meters 
and  by  customers'  meters. 

The  operating  expenses  can  be  definitely  divided 
under  two  heads,  fixed  and  variable.  The  fixed  c6sts 
should  include  all  expenses  that  are  independent  of 
the  quantity  of  gas  made  but  which  remain  practically 
constant  whether  the  plant  is  operated  at  or  near  its 
full  output,  or  at  a  fraction  of  this.  Variable  expenses 
include  those  costs  that  vary  with  the  output  and 
may  be  considered  as  of  little  consequence  if  gas  is  not 
made.  Naturally,  these  two  classes  of  costs  are  de- 
pendent and  may  vary  widely. 

It  is  not  always  possible  to  make  a  definite  segre- 
gation of  these  fixed  and  variable  expenses,  but  when 
necessary,  approximate  subdivisions  may  be  made  of 
expenditures  involving  both.  The  cost  of  manufac- 
ture per  1000  cubic  feet  depends  largely  upon  the  total 
amount  of  gas  made,  decreasing  as  the  volume  of  pro- 
duction increases  and  increasing  as  the  quantity  made 
decreases,  and  a  slight  reduction  in  the  sales  will 
materially  increase  the  cost  of  manufacture  per  1000 
cubic  feet.  The  greater  the  sales  the  smaller  is  the 
cost  of  manufacture,  but  not  in  the  same  proportion 
for  the  total  cost  of  service,  when  we  include  the  dis- 
tribution to  customers'  meters,  and  it  is  therefore  of 
the  greatest  importance  in  discussing  the  rates  for 
which  gas  may  be  sold  to  clearly  distinguish  between 
the  cost  of  gas  in  the  holder  and  when  delivered  to  the 
customers'  premises. 

In  general,  it  may  be  said  that  very  large  consum- 
ers involve  a  smaller  cost  per  1000  cubic  feet  than 
small  consumers.  The  question  naturally  arises, 
should  this  difference  in  the  cost  of  service  to  various 
classes  of  consumers  be  taken  into  consideration  in 
determining  the  proper  rates  for  service?  The  same 
rate  for  all  is  a  term  that  is  often  much  more  beauti- 
ful in  the  abstract  than  when  absolutely  applied. 
Sometimes  such  a  policy,  when  it  means  the  same  rate 
for  all  regardless  of  both  cost  and  the  effect  upon  the 
growth  of  the  business,  is  a  violation  of  sound  busi- 


ness principles  and  decidedly  against  public  policy. 
Often,  uniform  rates  for  a  very  large  territory  with 
the  same  class  of  customers  may  fulfill  all  require- 
ments, but  it  does  not  follow  that  the  best  interests 
of  all  concerned  are  conserved  where,  in  deciding  upon 
a  rate,  it  is  made  uniform  for  every  customer.  Very 
closely  related  to  the  fixed  and  variable  expenses  are 
capacity  and  output  expenses,  and  in  some  respects 
thev  more  clearly  define  the  costs  involved  in  the 
two  classes  of  expenditures.  There  is  a  term  known 
as  "Consumer's  charge"  which  may  ordinarily  be  in- 
cluded as  a  part  of  the  fixed  costs  of  operation,  and 
such  expenses  are  directly  proportional  to  the  number 
of  consumers  taking  service. 

These  considerations  usually  lead  to  the  estab- 
lishment of  what  is  known  as  minimum  rates  or  a  min- 
imum bill,  which  should  be  high  enough  to  cover  the 
cost  to  the  company  of  the  consumer  independent  of 
the  quantity  of  gas  which  may  be  delivered  to  and 
used  by  him.  Many  times  the  actual  consumption 
of  gas  for  small  customers  is  not  a  great  factor  in 
the  cost  of  rendering  service  and  from  this  stand- 
point the  establishment  of  minimum  rates  would  seem 
to  be  sound  and  thoroughly  justifiable. 

While  no  rates  should  be  greater  than  the  value 
of  the  service  rendered,  it  is  not  necessarily  equitable 
to  charge  the  same  rates  to  all  regardless  of  the  actual 
cost,  and,  as  the  cost  of  manufacture  per  1000  cubic 
feet  depends  very  largely  upon  the  magnitude  of  the 
output,  such  a  policy  might  not  only  tend  to  dis- 
courage large  consumption  but  to  actually  increase 
the  cost  to  small  consumers.  It  may  even  happen  that 
large  quantities  of  gas  should  be  sold  at  even  less 
than  enough  to  yield  the  regular  rate  of  return  rather 
than  these  quantities  should  not  be  sold  at  all. 

This  phase  of  the  situation  is  often  entirely 
neglected,  not  only  by  gas  companies,  but  by  those 
responsible  for  the  adjustment  of  rates  on  an  equitable 
basis.  Failure  to  consider  such  opportunities  often 
results  in  losses  of  great  magnitude  and  thereby  re- 
sults in  increased  cost  to  all  consumers.  A  wise  and 
far-seeing  management  having  all  the  information 
available  can  usually  treat  such  matters  most  eflfect- 
ively  by  taking  into  consideration  the  location  of  such 
large  customers  and  the  character  and  magnitude  of 
service  required. 

In  this  connection  it  is  of  interest  to  discuss 
the  advisability  of  charging  a  higher  rate  for  gas  when 
used  for  lighting  purposes  than  when  used  for  heat- 
ing and  cooking.  As  a  matter  of  fact  by  far  the  larg- 
est part  of  the  consumption  of  gas  is  for  purposes  other 
than  lighting,  and  this  probably  accounts  for  the  fact 
that  the  rates  for  the  two  classes  of  service  differ.  In 
addition  there  is  of  course  the  fact  that  the  use  of  gas 
for  lighting  concentrates  the  maximum  demand  some- 
what similar  to,  although  of  less  magnitude  than,  the 
use  of  electricity  for  lighting.  Gas  is  stored  in  the 
holder  with  little  additional  cost  as  compared  with  the 
storage  of  electricity,  so  that  the  peake  load  character 
of  the  demand  is  decidedly  of  smaller  consequence,  as 
regards  the  maximum  capacity  of  the  plant,  than  in 
the  generation  and  consumption  of  electrical  energy. 
A\'hether  use  for  lighting  or  fuel  on  the  customers' 
premises  the  gas  is  used  in  the  same  way  and  from 
the  same  service  pipes,   and  unless  there  is  a  very 
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great  difference  in  the  magnitude  of  consumption  in 
the  two  cases  it  is  difficult  to  see  where  lies  the 
difference  in  the  cost  of  service  in  the  two  instances. 

Rate  of  Return  on  Investment. 

What  is  an  adequate  return  on  the  investment  for 
a  public  utility  corporation  is  a  question  that  has 
been  given  the  greatest  consideration,  n«^t  only  by  the 
courts  of  the  country,  but  by  Federal,  State,  Municipal 
and  other  commissions.  In  the  U.  S.  Supreme  Court 
decision  in  the  Consolidated  Gas  Case  of  New  York, 
it  is  stated  that: 

"There  is  no  particul.ir  rate  of  compensation  which  must  in 
all  case.s  an'l  in  all  part."?  of  the  country  be  regrarde-l  as  suffi- 
cient for  capital  invested  in  business  enterprises.  Such  com- 
pensation must  flepend  ri  catly  upon  circumstances  an-l  locality; 
amons-  other  thing's  the  amount  of  risk  in  the  business  is  a 
most  important  factor  as  well  as  the  locality  where  the  business 
is  conrlucteci  and  the  rate  expected,  and  usually  realii^ed  there 
upon  investments  of  a  somewhat  similar  nature  with  regard 
to   the   risk  attending  them." 

In  considering  such  a  matter  it  is  evident  that 
under  present  industrial  conditions  the  best  interests 
of  society  as  a  whole  are  subserved  when  the  share  of 
each  factor  of  production  is  high  enough  to  cause  a 
free  and  natural  distribution  of  capital  and  business 
ability  as  well  as  labor  into  all  utilities.  When  wages 
and  the  returns  on  investment  are  not  high  enough  to 
be  attractive  then  in  such  a  utility  there  must  be  a 
decline.  No  utility  will  be  furnished  unless  the  factors 
making  such  a  utility  attractive  are  present.  Wages 
must  be  high  enough  to  attract  competent  workmen, 
salaries  sufficient  to  engage  successful  superintendents 
and  managers,  interest  on  the  capital  legitimately  in- 
vested must  be  earned,  and,  in  general,  the  return  must 
be  high  enough  to  induce  investors  to  assume  all  risks 
and  responsibilities  that  are  involved  in  their  opera- 
tion. From  this  it  naturally  follows  that  the  rate  fixed 
for  service  rendered  bv  public  utility  corporations 
must  in  the  long  run  be  high  enough  to  attract  all  of 
the  elements  necessary  for  the  production  of  that  serv- 
ice, taking  into  consideration  the  wages  to  be  paid,  the 
cost  of  superintendence  and  management,  the  interest 
on  the  investment  and  a  reward  for  the  risk  and  re- 
sponsibility entailed. 

Unfortunately,  however,  manv  who  have  been  most 
active  in  the  development  of  public  utility  corporations 
in  recent  years  have  been  interested  therein  primarily 
from  the  speculative  standpoint  rather  than  as  legiti- 
mate investors.  Speculation  necessarily  involves  risk. 
An  investment  is  generally  considered  reasonably  safe. 
A  high  rate  of  return  rarely  compensates  when  there 
is  a  danger  of  losing  a  part  or  all  of  the  principal.  Cus- 
tomers of  a  public  service  corporation  have  a  right 
to  demand  that  the  rates  they  pay  for  service  shall  be 
only  adequate  to  give  a  proper  return  upon  the  neces- 
sary investment  required,  and  not  so  high  as  to  make 
the  return,  upon  a  reasonably  safe  investment,  of  the 
masrnitude  usually  demanded  in  a  pure  and  unadul- 
tered   speculative  venture. 

The  tendency  toward  legislation  affecting  public 
utilities,  the  creation  of  wise  and  powerful  commis- 
sions and  the  enactment  of  numerous  laws  not  only 
regulating  but  actually  protectingr  public  service  cor- 
porations constitute  a  definite  reduction  in  the  risks 
and  hazards  formerly  existing  in  many  instances. 

In  public  utilities  capital  cannot  be  turned  over 
as  frequently  as  in  commercial  enterprises,  due  to  the 


relatively  large  proportion  of  the  fixed  investment. 
Legislative  regulation  of  public  utilities  through  com- 
missions may  in  some  respects  be  detrimental  to  finan- 
cial operators  who  endeavor  to  evade  their  obligations 
under  the  common  law  and  who  try  to  profit  by  the 
manipulation  of  capital  rather  than  through  legitimate, 
effective  and  economical  operation  of  their  plants. 
Such  regulation,  however,  cannot  possibly  result  in 
permanent  injury  to  the  great  majority  of  investors 
and  to  the  utilities  themselves  if  honestly  applied  and 
administered  with  ordinary  care.  An  investment  along 
the  lines  of  and  in  the  spirit  of  such  laws  as  those 
which  have  been  upheld  by  the  courts  assures,  in  every 
case,  a  reasonable  return  on  a  fair  valuation  of  the 
plant. 

While  public  utilities  are  subject  to  many  condi- 
tions that  tend  to  increase  the  risks  under  which  their 
business  is  carried  on,  they  are  also  afforded  a  great 
deal  of  protection  that  is  of  the  greatest  value  to  in- 
vestors. Many  are  natural  monopolies  engaged  in 
furnishing  service  that  has  practically  become  a  neces- 
sity and  for  which,  at  least  at  the  present  time,  there 
are  no  effective  substitutes.  An  investment  in  a  public 
utility  corporation  wisely  directed,  while  involving  a 
greater  risk  than  if  the  same  money  was  placed  in 
good  mortgages,  should  not  involve  hazards  equal  to 
investments  in  ordinary  competitive  enterprises. 

The  profits  of  a  business  consists  of  the  balance 
between  the  sum  of  expenses  and  the  total  income  of 
the  business.  It  is  the  difference  between  the  sum 
representing  the  operating  expenses,  which  includes 
rent,  salaries  and  wages,  fuel,  taxes,  interest,  depre- 
ciation, and  the  total  gross  revenue.  This  difference 
is  the  last  share  of  the  total  income  and  unlike  all  the 
other  shares  is  not  fixed.  It  simply  consists  of  what  is 
left  after  all  other  claims  have  been  completely  satified. 
Salaries,  wages,  rents  and  interest  are  usually  fixed 
at  a  certain  amount  per  annum  in  advance  and  are 
paid  out  of  the  gross  receipts.  The  amount  left  after 
these  shares  have  been  satisfied  belongs  to  the  owner 
and  represents  his  share  of  the  profits  of  the  busi- 
ness. Interest  and  profits,  notwithstanding  the  in- 
determinate quality  of  the  latter,  are  usually  measured 
upon  the  same  basis  and  are  included  in  what  is  gen- 
erally known  as  the  adequate  return  on  the  investment. 
The  difference  between  the  gross  revenue  and  the 
aggregate  of  the  legitimate  operating  expenses  for  a 
single  year  is  the  sum  usually  considered  as  the  net 
revenue  or  return  upon  the  investment.  'As  the  gross 
revenue  and  the  operating  expenses  are  for  many 
reasons  subject  to  wide  variations,  it  is  manifestly 
unsafe  to  determine  rates  upon  a  single  year's  busi- 
ness. A  most  valuable  method  is  to  consider  the  gross 
and  net  return  per  dollar  invested  for  a  number  of 
years  of  operation.  By  doing  this  the  additional  in- 
vestment in  the  plant  from  year  to  year  as  well  as 
the  growth  of  the  business,  both  from  the  standpoint 
of  gross  revenue  and  operating  expenses,  is  obtained. 
In  fact,  many  important  conditions  affecting  the  com- 
pany are  brought  to  light  in  such  an  analysis. 

The  value  of  ascertaining  how  much  a  dollar 
earns,  both  gross  and  net,  is  due  to  the  important 
differences  between  public  service  corporation  and  or- 
dinary commercial  enterprises.     In  most  private  un- 
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dertakings  the  operating  expenses  can  usually  be 
greatly  reduced  or  even  practically  eliminated  if  for  any 
reason  the  gross  receipts  are  reduced  so  as  to  make 
the  business  unprofitable.  But  this  cannot  be  done 
in  the  case  of  public  service  corporations,  who  must 
under  the  law  provide  service  to  all  within  the  terri- 
tory covered  by  the  distribution  system  provided  who 
request  it.  While  the  investment  ih  the  private  enter- 
prise may  be  greatly  restricted  or  even  withdrawn, 
such  is  not  the  case  with  a  public  service  corpofation. 
The  relatively  large  investment  in  plant,  equipment 
and  other  property  of  the  public  service  corporation 
means  that  the  interest  and  other  fixed  charges  go  on 
at  about  the  same  rate  whether  the  plant  is  operated 
and  its  output  sold  or  not.  As  a  result,  the  public 
service  corporation  is  compelled  under  certain  ad- 
verse conditions  to  keep  its  plant  in  operation  even  if 
the  actual  operating  expenses  are  greater  than  the 
gross  receipts. 

A  complete  investigation  of  all  conditions  existing 
for  a  number  of  years  is  therefore  of  much  greater 
value  than  confining  the  data  upon  which  rates  are 
fixed  to  a  single  year's  business.  The  public  service 
corporation  should  not  be  a  free  agent  to  do  abso- 
lutely as  it  pleases,  and  on  account  of  this  restriction 
certain  reasonable  protection  is  desirable  for  all  con- 
cerned. Free  and  unrestricted  competition  between 
private  enterprises  mav  be  of  the  greatest  benefit  to 
the  public.  Experience  shows,  however,  that  this  is 
not  the  case  with  public  service  corporations  where  the 
commodity  furnished  by  them  is  a  necessity  and  the 
character  of  the  business  such  as  to  be  a  natural  mo- 
nopoly. Competition  in  such  cases  inevitably  results 
in  a  bitter  struggle  for  supremacy  and  rates  so  low 
as  to  be  inadequate  to  maintain  the  proper  quality  of 
service  and  yield  a  return  sufficient  to  make  exten- 
sions commensurate  with  the  growth  of  the  com- 
munity. Two  or  more  distinct  and  separate  corpora- 
tions providing  the  same  public  commodity  are  not 
likely  to  remain  separate  very  long.  Sooner  or  later  it 
will  be  self-evident  that  the  service  rendered  by  them 
independently  can  be  more  cheaply,  effectively  and 
in  a  better  manner  provided  by  a  single  operating 
system  under  one  management.  As  a  result  it  is  an 
invariable  rule  that  competition  which  is  often  thought 
to  be  oreventive  of  excessive  rates  becomes  ultimately 
the  direct  cause  of  what  is  relatively  extortionate  rates 
of  service,  when  compared  with  what  the  rates  should 
be  if  destructive  and  temporary  competition  is  pre- 
vented and  the  rates  equitably  fixed  under  proper  con- 
trol by  a  wise  commission. 

Again,  a  modification  of  rates  at  frequent  intervals 
is  undesirable,  as  it  renders  unstable  and  therefore  the 
more  hazardous  the  entire  business  of  rendering  serv- 
ice. Everything  of  every  character  tending  to  elimi- 
nate uncertainties  and  general  risks  on  the  one  hand, 
and  which  provides  protection  and  wise  regulation  on 
the  other,  definitely  increases  the  security  of  the  in- 
vestment, the  required  return  upon  which  is  thereby 
reduced,  the  general  stability  of  the  enterprise  is  ma- 
terially improved,  restulting  not  only  in  reduced  rates 
hu'c  improved  quality  of  service. 

Conversely,  the  rate  of  return  on  the  investment 
and  consequently  the  rates  of  service  must  be  corres- 


pondingly high  as  long  as  unrestricted  competition 
threatens,  and  extraordinary  risks  involving  a  possible 
loss  of  a  large  fraction  of  the  investment  confronts, 
those  interested  in  the  progress  and  development  of 
public  service  corporations  in  general. 

In  the  end,  all  costs  of  every  character,  such  as 
litigation  and  other  expenses,  incident  to  the  estab- 
lishing of  rates,  whether  paid  out  of  public  funds  or  by 
the  public  service  corporations,  come  out  of  the  cus- 
tomers' pockets,  as  taxpayers  in  one  instance  and  as 
consumers  forced  to  pay  the  company  for  service  in 
the  other.  The  constant  danger  to  the  company  of 
having  its  investment  as  well  as  its  gross  revenue  seri- 
ously impaired  due  to  the  fixing  of  rates  upon  other 
than  a  sound  and  equitable  basis  involves  that  much 
extra  hazard  in  conducting  its  business,  necessarily 
requires  an  increased  return  upon  the  investment  on 
account  of  such  menace,  and  in  turn  will  ultimately 
result  in  rates  higher  than  they  should  be. 


llt'iiilMTM    in     \  H4>iifl:in<'e   at    the    Ifltli    Conveiiiloii    of   tlio    Paoiflo 
foasf  Gas  Asixocintion,  Sept.  10,  30,  21,  1!)11,  Onklanil,  Cat. 
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lAst    of    Applications    for    Menibersliip. 

Regular. 

1.  W.    J.   Armstrong, 

Representative,    Oakland    Gas,    Light    &    Heat    Co.,    Oak- 
land,  Gal. 

2.  Charles  B.  Babcock, 

Coast   Representative,   General   Gas   Light   Co.,   San    Fran- 
cisco. 

3.  A.  U.  Brandt, 

Supt.    Elec.    Dist.,    Oakland    Gas,    Liglit    &   Heat    Co.,    Oak- 
land,   Cal. 

4.  John   A.    Britton,   Jr., 

Asst.  Gas.  Uepi.,  Pacific  Gas  &  Electric  Co.,  San  Francisco, 
a.     Mortimer  R.   Brown, 

Comcl.  Dept.,  Oakland  Gas,  Light  &  Heat  Co.,  Oakland,  Cal. 
6.     S.  S.  Campbell, 

Comcl.  ijept.,  Oakland  Gas,  Light  &  Heat  Co.,  Oakland,  Cal. 
T.     Roy  Grossman, 

Asst.  Gas  J!;.Ktension  Dept.,  Oakland  Gas,  Light  &  Heat  Co.. 
Oakland,   Cal. 
!>.     Jack  P.  Davidson, 

Salesman,  The  W.  F.  Boardman  Co.,  San  Francisco, 
a.     D.  H.  Foote, 

Secretary,  Pacific  Gas  &  Electric  Co.,  San  Francisco. 

10.  Frank  Gilbert, 

Comcl.  Dept.,  Oakland  Gas,  Light  &  Heat  Co.,  Oakland,  Cal. 

11.  Frank  H.  Hess, 

iVlanager,  Home  Gas  Co.,  Porterville,  Cal. 

12.  F.  A.  Kales, 

Draftsman,  Oakland  Gas.  Liglit  &  Heat  Co.,  Oakland,  Cal. 

13.  Geo.  F.  Maddock, 

Engineer,   25 lo   College   Avenue,   Berkeley,   Cal. 
H.     Alfred   P.   Parratt, 

Agent,  Oaklana  Gas,  Light  &  Heat  Co.,  Berkeley,  Cal. 
15.      Richard   C    Powell, 

Supt.    Elec.   Dibt..    Oakland   Gas,    Light    &   Heat    Co.,    Oak- 
land, Cal. 
IC.     Chas.  A.   Rice, 

Gas  Dept.,   Pacific  Gas  &   Electric  Co.,   Chico,   Cal. 
17.     W.  W.  Shuhaw, 

Chief  Clerk,  Pacific  Gas  &  Electric  Co.,  San  Leandro,  Cal. 
IS.     H.  B.  Squires, 

(Jtis    6i    Squires,    Mfg.    Agents,    San    Francisco, 
la.     J.  W.  Terney, 

Foreman  Gas  Meter  Dept.,  Oakland  Gas,  Liglit  &  Heat  Co., 
Oakland,  Cal. 
2IJ.     P.   C.   Wickersham, 

Comcl.  Dept.  Oakland  Gas,  Light  &  Heat  Co.,  Oakland,  Cal. 

21.  Jas.  H.  Wise, 

Asst.    Gen'l    Manager,    Pacific    Gas     &     Electric     Co.,     San 
Francisco. 

22.  W.  W.  S.  Butler, 

General    Manager,    Western    States    Gas    &    Electric    Co., 
Stockton,  Cal. 

23.  Don  A.  Tregidgo, 

Asst.   Dist.   Dept.,   San    Francisco   Gas   &    Electric   Co.,   San 
Francisco. 

24.  F.   F.  Barbour, 

Asst.   to   Pres.,  Pacific  Gas   &   Electric  Co.,   San   Francisco. 

25.  F.  H.  Walker, 

Agent,  Walker  Stove  &  Range  Co.,  San  Francisco. 

26.  A.  Emory  Wishon, 

Asst.   (jeneral   Manager,   San   Joaquin    Light   &   Power   Co., 
Bakersfleld,  Cal. 

27.  H.  A.  Lemmon, 

Supt.,  Carson  City  Coal  Gas  Co.,  Carson  City,  Nevada. 
2!s.     M.   G.   Hall, 

Manager,  Pacific  Gas  &  Electric  Co.,  Santa  Rosa,  Cal. 
2a.     J.   H.   Hill, 

California  Manager,  Pittsburg  Meter  Co.,  San  Francisco. 
oU.     Edwin  Letts  Oliver, 

Manager  Oliver  Continuous  Filter  Co.,  San  Francisco. 

31.  A.  F.  Derrick, 

Foreman,  Oakland  Gas,  Light  &  Heat  Co.,  Oakland,  Cal. 

32.  F.  J.  SchafCer,  V 

Asst.  Supt.,  .Southern  California  Gas  Co.,  Los  Angeles,  Cal. 

33.  E.  A.  Gimper. 

Supt.,   BaKersfleld  Gas  Co.,  Bakersfleld,   Cal. 

34.  A.  G.  Davis, 

Gas   bteam    Specialties,    San    Francisco. 

35.  R.  H.   Burdick, 

Asst.    Supt.,    San    Diego    Cons.    Gas    ii    Electric    Co.,    San 
Diego,  Cal. 

36.  Jos.  S.  Worthington, 

Supt.,  Municipal  Gas  Works,  Santa  Clara,  Cal. 

37.  C.  M.  Crow, 

Div.  Mgr.,  Pacific  Light  &  Power  Co.,  San  Bernardino,  Cal. 

38.  E.   C.  Demming, 

Supt.  Gas  Dist.,  Sacramento  Electric,  Gas  &  Railway  Co., 
Sacramento,    Cal. 

39.  H.  H.  Sprague, 

President,  Scrague  Meter  Co..  Bridgeport,  Conn. 
Associate.  ' 

1.  Holbrook,  Merrill  &  Stetson, 

San   Francisco,   Cal. 

2.  F.  P.  ^'oy. 

Manager,   Albuquerque  Gas,    Electric    Light    &    Power   Co., 
Albuquerque,  N.  M. 

3.  Geo.   W.   Ackerman, 

Salesman,  Walker  Stove  &  Range  Co.,  San  Francisco. 

4.  Reliable  Eng.   &  Mfg.  Co.. 

Pasadena.   Cal. 

5.  Oregon  Power  Company, 

Eugene,    Ore. 
6     McGeorge  &  Cooper  Mfg.  Co., 

322   Sheldon   Bklg..    San   Francisco. 

REPORT    OP    .SECRET-tRY    A\U    TREASURER. 

September    lltii,    1011. 

Balance  on  hand — 

General  Fund   $    195.11 

Library  Fund   3S8.1S 

Total    $    5S3.29 


Dues $1,745.00 


Initiation  Fees 

Badges    

iliscellaneous  acct.  Bank  Interest 

.Sale  of  Volumes    

Volume  No.  6,  advertisements 579.2 

iSith   Meeting,   from   Journals,  acct.   reporting 
fees 


290.00 

2.50 

3.63 

13.50 


75.00        2,70S.SS 


Total  receipts 


.$3,292.17 


E.xpenses   ISth   Convention    $1,528.30 

Purchase  of  books,   etc.,  for  librarv 123.01 

expenses  Secretary's  Office    434.07 
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Public    opinion    and    more    especially    public    de- 
sires and  ambitions  in  proposed  relationships  of  the 

.„,,.„       .         municipality  with  the  public  serv- 
A  Public  Service  ■,,  .,^- 

.  ice  corporation  are  as  vacillating  as 

.5*  ^°^^.  '  .  ,  the  fads  which  create  the  fabulous 
Man  s  Attitude       ,,  ,   •        ,  j     ^ 

Belgian   hare   industries   one   year 

and  starve  them  to  death  the  next.  When  not  prop- 
erly directed,  desires  and  ambitions  on  the  part  of 
the  public  will  retard  municipal  growth  and  the  free- 
dom of  natural  progress  as  surely  as  the  fashions  of 
the  day  hobble  the  energies  of  our  women.  Not 
only  do  these  fashions  hobble  the  women  in  their 
personal  attire,  but  they  waste  enormous  energies 
in  public  agitation  as  was  done  in  the  city  of  Roch- 
ester in  an  endeavor  to  change  the  heights  of  street 
car  steps  to  meet  the  hobbled  skirt  limitations.  Thus 
it  is  in  case  of  the  municipality,  often  misdirected 
public  activity  will  lead  a  community  into  waste  of 
energies  which  properly  applied  would  have  many 
fruitful  results. 

There  are  cases  on  record  where  the  municipal 
ownership  of  public  utilities  has  proved  a  marked 
success.  There  are  many  more  which,  by  the  careful 
juggling  of  the  annual  statements  of  receipts  and  ex- 
penditures, the  fat  oftice-holders  have  made  the  public 
believe  are  a  success. 

Be  all  this  as  it  may.  The  fact  remains  that  at 
intervals  during  the  life  of  a  municipality,  the  munici- 
pal ownership  idea  creeps  heavily  into  the  issues  of 
political  struggles.  How  often  it  has  been  found  in 
the  past  that  the  ever  jealous  corporation  has  either 
concealed  its  records  when  the  public  demanded  an 
open  statement,  or,  due  to  almost  criminal  neglect  of 
business  methods  on  the  part  of  the  corporation,  an 
accurate  statement  has  been  impossible. 

At  the  recent  Oakland  convention  of  the  Pacific 
Coast  Gas  Association,  Professor  C.  L.  Cory  of  the 
University  of  California  presented  a  paper  on  the 
fixing  of  rates,  which  for  its  fairness,  both  to  the 
public  and  to  the  corporation,  was  of  remarkably 
high  order.  John  A.  Britton,  who  is  general  manager 
of  one  of  California's  most  powerful  corporations — 
namely  the  Pacific  Gas  &  Electric  Company — fol- 
lowed in  the  discussion  of  the  paper.  It  was  a  treat 
to  all  those  within  his  hearing  to  listen  to  Mr.  Brit- 
ton's  remarks.  Commenting  first  upon  the  able  man- 
ner in  which  Professor  Cory  had  handled  his  sub- 
ject, he  urged  upon  all  corporations  to  have  expert 
appraisements  made  of  their  holdings  and  their  books 
in  such  accurate  and  accessible  form  that  any  call 
for  public  inspection  by  experts  could  easily  and 
quickly  be  met.  Mr.  Britton's  idea  conveyed  was 
that  the  inability  of  a  corporation  in  the  past 
to  show  a  clean,  accurate  statement,  had  always  been 
misinterpreted  by  the  general  public  and  taken  by  the 
public  to  mean  that  the  public  service  corporation 
had  something  to  conceal. 

Mr.  Britton  was  quite  right  when  he  made  the 
statement  that  public  uneasiness  was  largely  brought 
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about  by  this  element  of  supposed  holding  back  on  the 
part  of  the  great  corporations.  Mr.  Britton  struck 
the  keynote.  Such  breadth  of  view  shown  by  a  repre- 
sentative of  a  great  public  service  corporation  will  do 
much  toward  the  creating  of  a  more  wholesome  under- 
standing between  the  public  service  corporations  and 
the  public. 


Elsewhere    in    these    columns    will    be    found   an 
account  of  the  recent  court  decisions  affecting  traffic 
rates  within    twelve   miles   of  Ta- 
Puget  Sound  coma    and    Seattle    on    the    Puget 

Rate  Case  Sound    Electric    Company's   serv- 

ice. 

The  ruling  is  one  of  great  importance  and  its 
influence  will  be  widely  felt  in  rate  questions  in  the 
west.  The  court  takes  the  ground  that  7  per  cent  is 
not  an  unreasonable  return  on  an  investment;  that 
mistakes  of  the  company  in  the  past  cannot  be 
assessed  to  the  traveling  public.  The  last  statement 
was  made  in  response  to  the  showing  that  the  com- 
pany had  not  in  the  past  set  aside  a  proper  sum  to 
cover  depreciation. 

In  the  adjustment  of  traffic  matters  and  the  fix- 
ing of  rates  by  a  commission,  many  things  must  be 
brought  into  consideration.  The  only  method  that 
will  give  justice  to  both  sides  of  any  controversy  is 
for  the  arbitrator  to  put  himself  as  far  as  possible 
in  such  a  frame  of  mind  that  both  sides  to  the  issue 
can  be  seen.  In  a  word,  great  public  service  corpora- 
tions have  been  running  along  for  years  untram- 
meled  by  any  definite  public  regulations.  Now  comes 
the  commission  which  intervenes  according  to  recent 
laws.  In  readjusting  matters,  surely  reasonable 
errors  made  in  the  past  must  be  allowed  for  in  the 
re-adjustment.  Any  individual  engaged  in  the  busy 
run  of  life  will  recall  in  a  moment's  thought  what 
an  enormous  portion,  even  compared  to  the  total  out- 
lay, is  actually  wasted  by  mistakes  in  launching  any 
enterprise.  Such  mistakes,  from  our  very  makeup 
as  human  beings,  seem  to  be  unavoidable.  In  a  calm, 
just,  reasonable  striking  of  a  balance  they  should 
represent  an  intangible  asset  to  the  owners  of  a  proj- 
ect, not  as  representing  an  interest  account  on  a 
blunder  which  an  unwieldly  corporation  desires  to 
saddle  on  the  long-suffering  public,  but  as  represent- 
ing in  good  faith  a  certain  capitalized  amount  of 
human  brains  and  genius  finally  successful  in  over- 
coming human  difficulties  met  in  the  evolution  of  an 
art. 

The  case  is  comparable  to  human  attempts  in  the 
solution  of  a  new  mathematical  problem.  At  first 
the  subject  is  wholly  unknown  to  us.  We  read,  and 
we  figure,  making  many  mistakes  as  we  go  until 
finally  after  hours  of  laborious  work,  our  task  is 
complete.  In  the  future  progress  of  our  engineer- 
ing career  we  use  the  same  identical  problem  thous- 
ands of  times,  but  ever  thereafter  it  only  takes  us  a 
few    minutes    for    the   proper   solution.      Surely    it    is 


proper  and  right  for  the  expert  to  charge  for  his 
services  not  only  during  the  brief  period  now  required 
in  its  solution,  but  also  the  interest  on  a  certain  cap- 
italized valuation  of  the  application  of  his  brains 
and  of  experiences  acquired  from  former  mistakes 
and   efforts. 

Thus  it  is  true  that  in  making  a  proper  valua- 
tion of  any  public  service  corporation,  justice  should 
give  to  the  corporation  a  reasonable  capitalized  asset 
as  representing  in  its  particular  case  the  proper 
amount  in  expenditure  that  the  human  element  neces- 
sitated in  overcoming  human  shortcomings  met  with 
in  the  advancement  of  the  art. 


Elsewhere  in  these  columns  will  be  found  a  de- 
scription of  the  proposed  Big  Meadows  dam  of  the 
jjjg  Great    Western    Power    Company. 

Big  Meadows  ^'^'^  enterprise  means  the  launch- 

Da^  ing    of    an    additional    supply    of 

power  in  enormous  quantities.  The 
]:roject  is  an  interesting  one,  first  as  an  engineering 
undertaking,  for  it  is  said  that  the  cost  per  acre  foot 
of  storage  will  be  less  than  any  other  dam  in  the 
world  of  similar  large  proportions.  The  impetus  given 
to  large  storage  projects  in  the  West  during  recent 
years  has  brought  about  a  deep  realization  on  the 
part  of  capital  of  the  gigantic  possibilities  of  such 
projects.  It  is  said  that  Daniel  Webster  once  opposed 
the  appropriation  of  moneys  on  the  part  of  the  govern- 
ment for  the  erection  of  a  fort  along  the  coast  of  Ore- 
gon, concluding  a  brilliant  opposition  speech  by  say- 
ing: "Mr.  President,  what  can  we  ever  hope  to  do 
with  this  useless  territory  but  a  home  of  the  sage 
brush  and  the  jackrabbit"  Long  since  brother  Dan 
would  have  turned  in  his  grave  could  he  but  realize 
the  fallacy  of  his  remarks. 

In  Egypt  the  late  improvements  on  the  Assouan 
dam  have  increased  the  storage  capacity  so  that  it 
stands  first  in  the  world ;  next  in  capacity  is  the  Roose- 
velt dam ;  and  the  Big  Meadows  dam  will  rank  third 
in  similar  engineering  undertakings  of  the  world. 

The  most  interesting  feature,  however,  is  the  use- 
ful purpose  the  storage  of  such  enormous  quantities 
of  water  will  serve  in  carrying  the  burdens  of  the 
human  race.  The  water  will  be  used  ove'r  and  over 
;igain  in  its  descending  course  from  the  mountains. 
I'lve  great  diversion  projects  will  impede  its  onward 
way,  developing  thereby  a  total  of  over  500.000  h.p. 

Hitherto  the  great  agricultural  valleys  below  have 
been  subjected  to  hazardous  floods  in  extremely  moist 
years,  brought  about  by  the  onslaught  of  run-ofif  waters 
j'nd  waters  caused  by  the  melting  snows  in  the  high 
Sierras.  The  retaining  of  such  an  enormous  flood 
storage  in  the  mountains  will  do  much  to  alleviate 
this  condition. 

Finally,  having  reached  the  beautiful  stretch  of 
agricultural  country  of  central  California  in  regulated 
quantities,  the  waters  will  once  again  be  used  to 
quench  the  thirst  of  thousands  of  acres  of  semi-arid 
lands,  thus  again  blessing  the  State  by.  its  presence. 
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PERSONALS. 

Henry  E.  Adams,  a  lighting  official  of  Stockton,  was  a 
recent   San  Francisco   visitor. 

L.  E.  Waird,  an  electrical  engineer  of  Sacramento,  spent 
last  Sunday  at  San  Francisco. 

J.  C.  Farrar,  of  J.  C.  Farrar  &  Co.,  electrical  engineers, 
Los  Angeles,  was  a  recent  San  Francisco  visitor. 

Ely  C.  Hutchinson,  of  the  Pelton  Water  Wheel  Company's 
sales  force,  is  spending  a  vacation  in  the  redwoods.  , 

Guy  H.  Talbot,  president  of  the  Pacific  Power  &  Light 
Company  of  Portland,  Ore.,  was  at  Tonopah,  Nev.,  during  the 
past  week. 

A.  H.  Babcock,  chief  electrical  engineer  of  the  Southern 
Pacific,  spent  the  past  week  at  Portland  and  other  points 
in  Oregon. 

S.  Waldo  Coleman,  manager  of  the  Coast  Counties  Light 
&  Power  Company  of  Santa  Cruz,  was  a  recent  visitor  tc  the 
Bay  cities. 

J.  L.  Randolph,  president  of  the  Turlock  Telephone 
Company,  recently  arrived  from  Turlock  and  spent  a  few 
days  at  San  Francisco. 

H.  B.  Herntord,  who  is  connected  with  the  Pacific  Gas 
&  Electric  Company,  with  headquarters  at  Chico,  was  a  re- 
cent  San   Francisco   visitor. 

J.  M.  Berkley,  superintendent  of  the  Southern  Califor- 
nia Gas  Company,  has  returned  to  Los  Angeles  alter  spend- 
ing a  few  days  at  San  Francisco. 

J.  H.  Wise,  assistant  general  manager  of  the  Pacific  Gas 
&  Electric  Company,  has  just  returned  to  San  Francisco,  after 
a  trip  to  the  site  of  the  proposed  Lake  Spalding  dam. 

F.  B.  Gleason,  manager  of  the  Western  Electric  Com- 
pany's San  Fi-ancisco  branch,  recently  returned  from  the  East 
and  is  now  on  a  trip  through  the  interior  of  the  State. 

L.  J.  Corbett,  hydraulic  and  electrical  engineer,  Spokane, 
Wash.,  has  entered  university  work  as  Associate  Professor 
of  Electrical  Engineering,  at  the  University  of  Idaho,  iloscow. 

Sydney  Sprout  left  last  Monday  for  Siskiyou  County  on 
business  connected  with  the  construction  of  the  Siskiyou 
Electric  Power  &  Light  Company's  new  hydroelectric  de- 
velopment on  the  Klamath  River. 

K.  G.  Dunn,  electrical  engineer  with  Hunt,  Mirk  &  Co., 
returned  to  San  Francisco  during  the  past  week,  from  San 
Diego,  where  some  important  work  is  in  progress  lor  the 
San  Diego  Electric  Railway  Company. 

John  A.  Britton,  Jr.,  son  of  the  well  known  public  serv- 
ice corporation  man  bearing  the  same  name,  recently  joined 
the  Pacific  Coast  Gas  Association  and  was  blushingly  intro- 
duced to  the  convention  as  a  "chip  off  the  old  block." 

O.  C.  Pratt,  president  of  the  Indian  Valley  Electric  Light 
&  Power  Company,  recently  returned  from  a  trip  to  Green- 
ville, where  improvements  in  the  hydroelectric  system  are 
contemplated  in  view  of  the  future  possibilities  of  that  section. 

H.  R.  Noack,  manager  of  Pierson  Roeding  &  Co.,  an- 
nounces that  the  firm  will  remove  their  offices  from  the  Mo- 
uadnock  Building  to  the  Rialto  Building.  A  large  space  will 
be  occupied  on  the  ground  floor  at  the  corner  of  New  Mont- 
gomery and  Minna  streets. 

C.  W.  Forbes,  general  manager  of  the  Sonora  Telephone 
Company  of  Sonora,  Mexico,  is  at  San  Francisco  taking  bids 
on  a  long  distance  telephone  line,  extending  from  Guaymas 
to  Hermosillo.  The  cost  of  the  pole  line  alone  is  estimated 
at  about  $40,000.  The  telep'aone  equipment  will  be  of  high 
quality  throughout. 


E.  O.  Sessions  of  the  Chicago  engineering  firm  of  Wood- 
mansee,  Davidson  &  Sessions,  Inc.,  is  a  recent  San  Francisco 
visitor.  Mr.  Sessions  is  receiving  congratulations  of  his 
many  engineering  friends  on  the  able  and  eificient  skill 
he  has  shown  in  the  installation  of  the  Long  Beach  Plant  of 
the  Southern  California  Edison  Company. 

Among  the  passengers  on  the  steamer  Maitai,  which 
arrived  Thursday  was  J.  D.  Douglas,  manager  of  a  suburban 
lailway  line  out  of  Auckland.  He  is  figuring  on  electrifying 
the  system  and  has  come  to  the  United  States  to  inspect 
the  electric  lines  here.  The  new  cars  will  be  built  in  New 
Zealand,   but  all   the  machinery   will   be  imported. 

Wallace  Foster  of  the  San  Rafael  gas  division,  and  Stan- 
ley Walton,  of  the  commercial  department  of  the  Pacific 
Gas  &  Electric  Company,  are  blushingly  receiving  the  con- 
giatulations  of  their  many  friends  over  their  tragic  efforts 
in  the  burlesque  council  meeting  held  during  the  recent  ban- 
quet of  the  Pacific  Gas  Association,  in  Oakland. 

Carl  D.  Heise,  who  has  long  held  a  prominent  position  in 
the  Pacific  Coast  sales  department  of  the  Westinghouse  Elec- 
tric &  Mauulactuiing  Company,  has  just  been  appointed  as 
acting  manager  of  the  San  Francisco  district  office.  Wallace 
W.  Briggs  is  now  assistant  sales  manager  of  the  company, 
with  jurisdiction  over  the  San  Francisco,  Los  Angeles  and 
Seattle  offices.  Although  young  in  years,  Heise  is  old  in 
electrical  experience.  Alter  taking  an  engineerin'g  course  in 
the  University  of  California  he  entered  the  San  Francisco 
office  of  the  Westinghouse  Company  and  was  soon  installing 
hydroelectric  plants  in  the  early  days  of  high-tension  trans- 
mission work.  Alter  several  years  of  field  experience,  he 
rejoined  the  sales  torce  and  the  management  has  now  shown 
its  appreciation  of  his  work. 


TRADE    NOTES. 

1  he  Great  Northern  Railway,  which  already  has  nearly 
4u00  miles  of  track  equipped  with  telephone  train  dispatching 
equipment,  has  just  placed  an  order  with  the  Western  Elec- 
tric Company  for  thirty-two  telephone  selectors  to  equip  its 
Cascade  division. 

The  Union  Iron  Works  Company  of  San  Francisco  have 
this  week  closed  an  order  with  W.  G.  Douglas,  of  Virginia 
City,  Nevada,  for  one  water  wheel  unit  to  be  direct  connected 
to  an  electric  generator.  This  wheel  will  develop  500  h.p. 
under  1000  ft.  head  running  600  revolutions. 

The  Vancouver  Power  Company's  new  hydroelectric  plant, 
on  the  Jordan  River,  forty-three  miles  from  Victoria,  turned 
over  tor  the  first  time  last  Sunday.  The  3000-kw.  generator 
was  built  by  the  Allis-Chalmers  Company  and  installed  by 
Sanderson  &  Porter  under  the  supervision  of  Wynn  Meredith. 

The  following  electrical  equipment  has  been  ordered  by 
the  Oakland  &  Antioch  Railway  Company,  San  Francisco,  Cal., 
from  the  Westinghouse  Electric  &  Manufacturing  Company: 
4  quadruple  equipments  No.  321  motors,  600-1200  V.  U.  S.  con- 
trol; 1  quadruple  equipment  No.  322-E  motors;  1  locomotive 
equipped  with  4  No.  308-B-6  motors. 

The  Pennsylvania  Railroad  Company  has  recently  or- 
dered fourteen  Western  Electric  selectors  for  use  in  its  Hud- 
son tunnels.  The  section  equipped  is  known  as  the  Jersey 
City-Newark  Division,  and  it  is  nine  miles  in  length.  The 
dispatcher  will  be  located  at  what  is  known  as  the  "S.  C." 
tower,  and  No.  16  B.  &  S.  copper  line  wire  will  be  used. 

The  Fort  Wayne  Electric  Works  supplied  the  electrical 
equipment,  totaling  250  h.p.  in  induction  motors,  for  the  mill 
of  the  Stockton  Mealfalfa  Company  of  Stockton.  The  new 
plant,  located  at  Salida,  is  the  largest  alfalfa  meal  milling 
installation  in  the  State  of  California.  The  milling  machinery 
was  supplied  by  the  Williams  Pulverizer  &  Crushing  Com- 
pany. 
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THE  LAST  WORD  IN  INDUSTRIAL  LIGHTING  EQUIP- 
MENT. 

While  the  past  types  of  Holophane-D'Olier  steel  reflect- 
tors  practically  solved  the  industrial  lighting  problem  by 
providing  units  of  extremely  high  efficiency  and  wide  ap- 
plicability, there  are  certain  conditions  where  those  reflectors 
with  their  aluminum  finish  are  unsuitable  on  account  of  de- 
terioration due  to  acid  fumes  or  excessive  dirt  or  exposure. 

It  was  with  a  view  to  meeting  these  adverse  conditions 
that  the  Holophane  Company  perfected  a  new  line  of  steel 
reflector  having  a  tough  enamel  finish  and  with  the  holders 
and  connections  of  copper. 

These  new  reflectors  here  illustrated  are  finished  both 
inside  and  out  with  a  white  enamel.  This  enamel  is  not 
affected  by  chemical  fumes  or  by  weather  conditions  and 
is  very  easily  cleaned,  which  means  that  there  is  no  cor- 
roding or  other  deterioration. 

They  are  furnished  with  the  extensive  type  of  light 
distribution. 

Three  holding  devices  are  now  available  for  use  with 
Holophane-D'Olier  Reflectors.  The  clip  spring  holder  is 
well  known,  being  the  type  that  has  hitherto  been  supplied 
exclusively;  a.  new  2%  inch  heel  which  admits  using  the 
steel  reflectors  with  standard  holders,  and  a  porcelain 
socket  holder  which  allows  the  use  of  steel  reflectors  in  many 
installations  where  brass  sockets  are  not  permissible,  are 
now  supplied  also.  These  holders  as  before  stated  are 
copper  finished  and  are  of  a  sturdier  construction  than 
those  heretofore  used. 

The  Holophane  Company  has  just  issued  a  very  at- 
tractive leaflet  covering  its  new  enameled  reflectors,  in 
which  complete  data  is  given. 


NEW    WATTHOUR    METERS. 
The   Thomson   watthour  meters — Type   I-IO,   recently   de- 
veloped by  the  General  Electric  Company,  are  designed  for 
5  and  10-ampere,  100  to  120-volt,  2  wire  and  200  to  240volt, 
2  and  3  wire,  40,  50,  60,  125  and  133-cycle  circuits. 


New     Thompson     Watthour     Meter — Casing     Closed 

Their  mechanical  and  electrical  design  represents  the 
most  advanced  stage  of  the  meter  art — the  former  insuring 
light  weight  and  compact  and  rugged  construction,  the  latter 
affording  great  accuracy  of  measurement  under  the  voltage, 
frequency,  wave  form  and  temperature  variations  ordinarily 


occurring  on  lighting  circuits,  and  also,  shielding  the  meter 
element  from  any  stray  fields  liable  to  be  encountered  in 
ordinary  practice. 

The  rotating  element  consists  of  a  small  aluminum 
disk  mounted  on  a  bronze  shaft.  The  lower  end  of  the  shaft 
carries  a  removable  steel  pivot,  the  upper  end  has  the  worm 
for  transmitting  the  motion  of  the  disk  to  the  registering 
mechanism.  The  upper  and  lower  bearings  are  carried  on 
an  aluminum  frame  casting,  which  also  supports  the  magnet 
and  registering  mechanism,  thereby  insuring  permanent  align- 
ment. The  upper  bearing  consists  of  a  steel  pin  fastened  to 
a  removable  brass  plug  and  extending  down  into  the  rotor 
shaft,  which  is  drilled  to  receive  the  same.  The  lower  bear- 
ing is  a  selected  Oriental  sapphire  mounted  in  the  top  of  the 


New     Thompson     Watthour    Meter — Casing    Opened 

brass  screw  and  resting  on  a  spring.  A  brass  collar  at  the 
top  of  the  jewel  screw  prevents  the  pivot  from  jumping  off 
the  jewel  surface  and  riding  on  the  top  edge  of  the  jewel  screw, 
in  case  of  extreme  short  circuits  or  other  violent  disturbance. 
Tho  pivot  is  made  of  highest  grade  piano  steel  hardened  and 
polished.  It  is  screwed  into  the  lower  end  of  the  shaft  so 
as  to  permit  of  its  being  readily  replaced  if  necessary. 

The  register  is  of  the  three-dial  type  reading  directly  in 
kilowatt-hours,  no  multiplying  constant  being  necessary.  One 
complete  revolution  of  the  most  rapidly  moving  pointer  regis- 
ters 10  kilowatt-hours,  therefore,  1000  kilowatt-hours  must  be 
registered  before  the  dials  repeat.  The  dial "  face  is  of 
white  porcelain  having  a  dull  finish.  The  registering  mechan- 
ism is  of  such  construction  that  it  may  be  removed  for  reset- 
ting the  dials,  repairing  the  meter,  etc.,  and  be  replaced  with- 
out disturbing  the  mesh  of  the  train  of  gears. 

The  permanent  magnet  controlling  the  full  load  speed  of 
the  rotating  element  is  of  semi-circular  form  and  completely 
surrounds  the  register.  The  magnet  is  made  of  the  very  best 
magnet  steel  properly  aged  and  hardened  to  insure  absolute 
permanency.  It  is  so  assembled  on  the  frame  that  the  opening 
between  the  poles  is  brought  close  to  the  upper  surface  of  the 
aluminum  disk.'  The  arrangements  for  regulating  the  full  load 
and  light  load  speeds  afford  great  refinement  in  adjustment. 
Creeping  on  potential  alone  is  entirely  prevented.  The  meters 
are  lagged  by  means  of  a  copper  punching,  which  acts  as  a 
short  circuited  secondary  for  the  flux  of  the  potential  coils, 
and  therefore,  the  meters  will  give  satisfactoi-j'  results  in  the 
measurement  of  inductive  as  well  as  non-inductive  loads. 

The  terminals  comprise  four  brass  binding  posts  located 
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in  a  separate  compartment  made  of  moulded  insulating  com- 
pound, and  fastened  to  a  projecting  part  of  the  meter  base. 
The  terminals  can  be  separately  sealed,  and  the  method  em- 
ployed for  fastening  the  meter  to  the  wall  effectually  prevents 
it  being  removed  for  the  purpose  of  tampering. 

For  convenience  in  testing  prior  to  installation,  a  testing 
loop  is  brought  out  through  the  frame  just  below  the  magnet. 
Any  number  of  meters  may  be  tested  in  series,  without  re- 
cording the  losses  in  the  potential  circuits,  by  connecting  the 
potential  coil  of  each  meter  to  the  source  of  potential  at 
some  point  before  the  line  wires  enter  the  meters. 

The  cover  is  drawn  from  zinc  alloy,  the  bottom  being 
threaded  to  fit  in  a  groove  in  the  meter  base  ,and  when 
screwed  firmly  into  place  makes  a  perfectly  dust-proof  joint. 
Suitable  means  are  provided  tor  sealing  the  cover  as  well  as 
terminal  box. 


EXHIBIT   ON    STEAM    LAUNCH. 

One  of  the  most  interesting  and  novel  features  of  the 
Pennsylvania  Electrical  Association  Convention  at  Con- 
neaut  Lake,  Pennsylvania,  was  the  floating  exhibit  of  the 
Westinghouse  Electric  &  Manufacturing  Company.  This 
consisted   of   a   seventy-foot  steam   launch. 


A    :\f\\-     Iriea    for    Commercial    E.\hibits. 

A  complete  line  of  electrical  cooking  and  heating  de- 
vices were  displayed  on  the  boat.  Among  these  were  chaf- 
ing dishes,  toaster  stoves,  coffee  percolators,  electric  irons, 
radiators,  glue  pots,  heating  pads,  nursery  milk  warmer,  and 
a  dentist's  and  physician's  sterilizer. 

ELECTRIC     LOCOMOTIVES     FOR     THE     TERRE      HAUTE. 
INDIANAPOLIS    &    EASTERN    TRACTION    CO. 

Many  unique  features  are  incorporated  in  the  240  li.p.,  30- 
ton,  all-steel  electric  switching  locomotives  (see  Fig.  1),  de- 
signed and  built  by  the  Terre  Haute,  Indianapolis  &  East- 
ern Traction  Company  at  its  Indianapolis  shops. 


Fig. 


1.     Eleotnr    l^ocomotive    on    tlie   Terre    Haute, 
Indianapolis    &    Eastern    Traction    Co. 


HL  control  equipment  was  selected  for  the  locomotive 
because  of  its  ability  to  continuously  and  reliably  handle 
the  large  currents  incident  '„o  shifting  heavily  loaded  :;ars. 
With  switching  locomotives  there  are,  necessarily,  frequent 
applications  of  the  controller  to  the  flrU  and  second  notches; 


that  is,  there  is  almost  a  continuous  breaking  of  heavy  cur- 
rents. Because  of  this,  HL  control  is  preferable  to  the  K 
types  for  such  service.  A  further  advantage  of  HL  con- 
trol for  locomotive  work  is  that  the  controller  occupies  but 
little  space  in  the  usually  crowded  cab  and  leaves  plenty 
of  room  for  the  operator  to  step  about  and  look  out  on  all 
.sides. 

The  switch  group  for  the  control  and  the  reverser  are 
mounted  under  one  of  the  sloping  hoods  at  one  end  of  the 
cab,  while  the  compressor  and  other  air  brake  details,  with 
the  exception  of  apparatus  that  must  be  available  for  manip- 
ulation, are  mounted  under  the  other.  The  grid  resistors  for 
the  control  are  mounted  underneath  the  car.  Small  incandes- 
cent lamps  for  illuminating  the  air  gauges  in  the  cab  are  in 
circuit  with  lamps  arranged  in  the  hoods.  This  arrange- 
ment facilitates  inspection  of  the  equipment. 


IMPROVED    STENCILS    FOR    THE    ELECTRIC    SIGN    PRO- 
JECTOR. 

An  entirely  new  electric  sign  as  often  as  you  desire  at 
the  nominal  cost  of  fifty  cents  gives  users  of  the  Electric 
Sign  Projector  an  opportunity  to  advertise  special  sales 
and  nev/  arrivals  in  an  economical  and  effective  manner 
right  at  the  store  front. 

The  sign  projector,  as  the  name  implies,  is  not  an  elec- 
tric sign  but  a  device  for  projecting  a  sign  from  the  win- 
dow onto  the  sidewalk  nr  on  the  side  of  a  wall.  The  re- 
sult is  much  the  same  as  if  a  glass  covered  electric  sign 
were  imbedded  in  the  sidewalk. 

The  sign  is  produced  by  greatly  magnifying  a  small 
stencil.  To  improve  the  process  of  manufacturing  so  as  to 
turn  out  stencils  in  large  quantities  at  reduced  cost  was  the 
first  problem  that  presented  itself  to  the  manufacturers  after 
the  device  was  perfected.  This  problem  has  been  so  sat- 
isfactorily solved  that  stencils  may  now  be  procured  in  any 
quantity  on  short  notice  and  at  the  small  cost  of  fifty  cents 
each. 


NEW   CATALOGS. 

Duncan  Direct  Current  Watthour  Meter  is  the  title  of 
Bulletin  No.  20  just  published  by  the  Duncan  Electric  Manu- 
facturing Company  of  Lafayette,  Indiana.  The  book  is  neatly 
printed  and  covers  the  subject  thoroughly. 

Bulletins  Nos.  5.5  and  56  of  the  Richardson-Phoenix  Co.  have 
just  made  their  appearance  in  the  trade.  The  former  deals 
with  individual  oiling  and  filtering  systems,  while  the  latter 
discusses  fully  the  Econolnic  Elevator  Guide  Lubricator.  Both 
publications  are  interesting  and  profitable  reading  matter  in 
addition  to  their  value  as  catalogs. 

The  Westinghouse  Electric  &  Manufacturing  Co.  has 
just  issued  a  series  of  new  bulletins.  No.  1028  deals  in 
Westinghouse  rotary  converters  and  No.  1190  is  entitled 
Westinghouse  Engine  Driven  Alternating  Current  Generators 
Type  E.  Five  neatly  printed  folders  dealing  with 
Westinghouse  electric  tailor's  iron,  a.c.  switchboard  meters, 
dr.  switchboard  meters,  watthour  meters,  type  OA,  and 
type  C  watthour  meters  are  also  making  their  appearance 
among   the   trade. 


TRADE    NOTES. 

S.  Glen  Vinson,  vice-president  and  general  manager  of  the 
Ideal  Electric  and  Manufacturing  Company  of  Mansfield,  Ohio, 
has  been  visiting  the  Pacific  Coast  for  the  past  three  weeks 
with  a  view  to  establishing  a  branch  house  in  the  West. 

R.  B.  Elder,  vice-president  and  general  manager  of  the 
Machinery  and  Supply  Company,  has  resigned  his  position 
with  this  company  to  take  charge  of  the  branch  house  of  the 
Ideal  Electric  and  Manufacturing  Company  of  Mansfield, 
Ohio,  in  this  city.  Location  of  office  will  be  given  in  a  later 
issue  of  the  Journal. 
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FINANCIAL. 

OAKDALE,  CAL. — Sealed  bids  were  received  by  the 
clerk  of  the  Board  of  Trustees  up  to  September  18,  1911,  for 
the  purchase  of  $25,000  of  water  bonds  and  $12,000  of  sewer 
bonds. 

MORGAN  HILL,  CAL.— The  Morgan  Hill  municipal 
bonds  for  a  water  system  have  been  sold  to  the  Bank  of 
Morgan  Hill  for  fl3,.334.S0.  They  are  bringing  a  premium  of 
$334.80. 

TACOMA,  WASH.— A  $10,000,000  mortgage  has  been  filed 
by  the  Tacoma  Gas  Company  with  the  county  auditor  in 
favor  of  the  Continental  Commercial  Trust  Company  and 
Savings  Bank  of  Chicago.  The  money  is  to  be  used  for  new 
improvements   and  an  extension   of  the  service. 

VALLEJO,  CAL. — There  will  be  a  bond  election  held 
late  next  month  or  early  in  November  on  the  question  of 
whether  or  not  an  issue  shall  be  made  providing  for  a  muni- 
cipal electric  light  plant  and  distributing  plant.  Also  for 
the  erection  of  a  city  hall  and  joint  county  jail;  $150,000  will 
be  voted  for  the  electric  light  system  and  $75,000  for  the 
city  hall  and  jail. 

ELKO,  NEV. — Mr.  Meyers,  the  representative  of  the 
Western  Assets  Company,  the  German  branch  of  the  Roth- 
childs,  says  that  the  town  of  Contact  has  a  bright  future. 
The  company  gets  a  25  per  cent  interest  in  all  the  claims 
in  the  Contact  district  and  in  return  will  erect  an  electric 
smelter  and  build  a  railroad  from  the  camp  to  the  main 
line  of  the  Southern  Pacific  railroad  at  Valley  Pass,  near 
Cobra.  They  will  put  in  a  big  dam  en  the  Little  Salmon 
River  and  install  a  power  plant  to  generate  electricity 
to  run  the  mines  and  smelter;  the  estimated  cost  of  the 
plant,  railroad,  smelter  and  dam,  being  about  $4,000,000. 


ILLUMINATION. 

BREMERTON,  WASH. — The  City  Council  has  granted  a 
franchise  to  Oroville  Randolph  and  others  of  Seattle  to 
construct  and  operate  a  gas  plant  in  Bremerton. 

SAN  DIEGO,  CAL. — The  gas  and  light  company  is  plan- 
ning to  lay  mains  and  supply  Ocean  Beach  with  gas  by  the 
middle  of  October. 

WALLA  WALLA,  W.\SH.— Mayor  Cropp  in  a  message  to 
the  municipal  council  of  this  city  favored  the  immediate  con- 
struction of  a  municipal  power  plant. 

SEATTLE,  WASH.— The  Lighting  Department  of  the  city 
will  erect  a  $9000  one  story  concrete  power  plant  at  1179 
Eastlake  avenue.  B.  H.  Graft,  601  American  Bank  Building, 
contractor. 

SAN  DIEGO,  CAL.— The  City  Heights  Improvement  As- 
sociation has  been  made  a  peimanent  organization  and  Wal- 
ter Kirby  has  been  made  president.  It  has  been  decided  to 
immediately  install  an  electric  street  lighting  system.  Ar- 
rangements have  been  made  with  the  San  Diego  Gas  &  Elec- 
tric Company. 

AUBURN,  CAL.— J.  L.  Bryson,  owner  of  the  Rawhide 
mine  at  Towle  and  the  Home  Picket  mine  at  Last  Chance 
gives  out  the  information  that  the  deal  has  been  finally 
closed  whereby  the  Placer  Electric  Company,  recently  or- 
ganized has  become  half  owner  of  Bryson's  property, 
together  with  other  water  ditches  and  rights.  Bryson  says 
he  is  to  receive  $1,240,000  for  his  halt  interest.  The  com- 
pany plans  to  put  in  a  big  power  plant  on  the  American 
River  near  here. 


SPOKANE,  WASH.— City  Engineer  McCartney  has  re- 
ceived plans  prepared  by  Architect  K.  K.  Cutter  for  lamp 
posts  on  the  Monroe  street  bridge.  The  plans  will  be  in- 
spected and  steps  taken  to  have  the  lamps  manufactured. 

KLAMATH  FALLS,  ORE.-  The  City  Council  has  passed 
an  ordinance  granting  to  the  W.  F.  Boardman  Company  a 
franchise  for  a  period  of  50  years  for  the  erection  and  main- 
tenance of  a  gas  plant  within   the  city  of  Klamath   Falls. 

SANTA  BARBARA,  CAL.— The  Board  of  Supervisors  will 
receive  sealed  bids  up  to  October  16,  for  the  purchase  of  a 
franchise  gi'anting  the  right  to  construct,  and  for  a  period 
of  fifty  years  to  maintain  a  system  of  gas  pipes  under  and 
along  the  public  roads  and  highways  of  the  county. 

RIVERSIDE,  CAL.— The  Ornamental  Cement  Stone  Com- 
pany has  closed  a  contract  with  the  Panada  Development 
Company  to  make  70  concrete  lamps  to  be  used  at  the  new 
mission  town  of  Panada  in  Merced  County.  These  will  be 
old  mission  plan   and   cost  several   thousand  dollars. 

LIVERMORE,  CAL.— Officials  of  the  Pacific  Gas  &  Elec- 
tric Company  visited  this  city  last  week  to  plan  the  erection 
of  an  extensive  gas  manufacturing  plant  for  supplying  the 
product  to  Pleasanton  and  Livermore  for  light  and  heat. 
General  Superintendent  P.  C.  Funk  and  President  John  de 
Sabla  visited  Livermore  on  the  matter  and  held  a  number 
of  conferences.  The  plant  is  to  be  one  of  the  largest  in 
this  part  of  the  State. 

PORTERVILLE.  CAL.— With  a  cash  capital  of  $1,000.- 
000  and  with  headquarters  in  Porterville,  the  organization 
has  been  completed  of  the  Central  Counties  Gas  Company 
of  California,  the  consolidation  of  gas  plants  of  the  south- 
ern portion  of  the  valley,  which  will  furnish  illuminating  and 
fuel  gas  to  Terra  Bella,  Porterville,  Strathmore,  Lindsay, 
Exeter,  Visalia,  Tulare  and  probably  Lemoore  and  Han- 
ford.  Frank  Hugh  Hess,  the  organizer  and  manager  of  the 
Home  Gas  Company,  of  Porterville,  who  was  one  of  the 
promoters  of  the  consolidation  as  well,  has  been  elected 
president  and  general  manager  of  the  new  corporation. 
Bonds  will  be  issued  against  the  physical  valuation  of  the 
company  in  amount  sufficient  to  construct  high  pressure  gas 
lines,  which  will  be  necessary  to  cover  the  territory. 


INCORPORATIONS. 
SEATTLE,    WASH.— The    Sound    Electric    Company    of 
Seattle  has  bsen  incorporated  for  $10,000  by  E.  Ellsworth,  H. 
Schacht  and   Ed.  Ellsworth. 

ESCONDIDO,  CAL.— The  San  Diego  County  Mutual  Tel- 
ephone &  Telegraph  Company  is  the  name  of  a  new  tele- 
l)hone  company  incorporated  here  for  $100,000. 

OLYMPIA,  WASH.— The  Twisp  Valley  Power  &  Irriga- 
tion Company  of  Twisp  has  been  incorporated  with  a  capital 
stock  of  $20,000  by  Harry  Burke  .■'nd  C.  F.  Lohman. 

PORT  TOWNSEND,  WASH. — The  Olympic  Electric 
Railway  Company  has  been  incorporated  with  a  capital 
stock  of  $2,500,000.  The  road  is  to  be  completed  with  the 
funds  frcm  the  sale  of  $2,000,000  in  bonds. 

ALBANY,  ORE. — Articles  of  incorporation  of  The  Sweet 
Home  Water  Company  have  been  filed  in  the  county  clerk's 
office.  The  object  cf  the  company  is  to  furnish  water  for 
domestic  and  other  purposes  to  the  citizens  of  Sweet  Home. 
The  capital  stock  of  the  company  is  $20,000.  The  incor- 
porators are  R.  Watkinds,  W.  A.  Malone,  A.  School  and  J 
Goings. 
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PORTLAND,  ORB. — The  Ewbank  Power  Transmission 
&  Motor  Company,  with  a  capital  of  $250,000,  has  been  In- 
corporated and  articles  filed.  This  concern  is  to  equip 
and  construct  electric  street  car  lines  and  develop  and  fur- 
nish power.  H.  Ewbank,  Jr.,  H.  B.  Ewbank,  Sr.,  and  G. 
Staples  are  the  incorporators.  The  principal  place  of  busi- 
ness  is  Portland 


TELEPHONE  AND  TELEGRAPH. 

SUSANVILLE,  CAL.— The  Johnstonville  Telephone  Com- 
pany has  been  granted  a  franchise  to  erect  and  maintain  a 
telephone  system  for  a  period  of  five  years. 

NAPA,  CAL. — The  Monticello  people  with  the  co-opera- 
tion of  the  Cappell  and  Wooden  Valley  residents  and  the 
business  men  of  Napa,  are  contemplating  putting  in  a 
direct  phone  line  between  their  town  and  this  city. 

PETALUMA,  CAL. — W.  D.  Thomas,  the  electrician,  has 
been  awarded  the  contract  to  build  the  telephone  line  for 
the  Gugielmetti  Telephone  Company  to  Cotati.  The  line 
will  commence  at  the  J.  D.  Ellis  ranch  and  extend  to  the 
Jarvis  ranch  at  Cotati. 

RED  BLUFF,  CAL.— The  Tehama  County  Telephone  Com- 
pany has  ordered  two  carloads  of  poles  to  be  used  in  erect- 
ing the  farmers  lines.  More  poles  will  be  ordered  as  soon 
as  the  number  needed  can  be  estimated.  These  lines  will 
connect  with  the  central  stations  at  Red  Bluff  and  Corning. 

LOS  ANGELES,  CAL.— Conclusion  of  negotiations  are 
announced  whereby  another  independent  telephone  company 
has  been  added.  This  latest  connection  was  made  at  San 
Fernando,  and  over  three  hundred  subscribers  in  that  town 
and  its  surrounding  territory  are  given  the  benefit  of  the 
Pacific  long  distance  service.  Likewise  all  subscribers  of 
the  Bell  company  now  have  direct  communication  with 
every  telephone  working  out  of  the  San  Fernando  exchange. 
The  connection  is  similar  to  that  put  into  effect  August 
1  with  the  Home  Telephone  Company  of  Covina,  operating 
at  Covina,  Azusa,  Glendora,  Puente,  Bassett,  Rowland,  Irwin- 
dale  Charter  Oak  and  Baldwin  Park. 


TRANSMISSION. 

WEAVERVILLE,  CAL.— The  Board  of  Supervisors  has 
granted  permission  to  the  Trinity  Dredging  Company  for  a 
franchise  for  an  electric  transmission  line  for  a  period  of 
fifty  years  over  highways  and  bridges. 

SAN  BERNARDINO,  CAL.— The  Boara  of  Supei-visors 
has  passed  an  ordinance  granting  to  the  Pacific  Light  & 
Power  Corporation  a  franchise  for  a  period  of  50  years,  to  op- 
erate and  maintain  an  electric  pole  and  wire  system  upon 
all  public  roads  and  highways  of  the  county,  outside  of 
incorporated   cities. 

LOS  ANGELES,  CAL.— F.  A.  Raney,  vice-president  of 
the  Riverbank  department  of  Guy  M.  Rush  Company,  has 
just  returned  from  Riverbank  and  states  that  contracts 
have  been  let  and  arrangements  are  being  completed  for  the 
installation  of  transformers  and  sub-stations  to  furnish  light 
and   power  to   that   section. 

SUSANVILLE,  CAL.— The  Board  of  Trustees  has  passed 
an  ordinance  granting  a  franchise  to  erect,  construct  and 
maintain  poles  and  wires  for  the  transmission  of  electricity 
for  heat,  power  and  light  under  or  upon  the  highways  with- 
in the  corjjorations  of  Susanville  for  the  purpose  of  conduct- 
ing a  general  power  and  lighting  business  within  the  town. 

BLAINE,  WASH.— The  British  Columbia  Electric  Rail- 
way Company,  headquarters  at  Vancouver,  B.  C,  has  secured 
an  acre  site  on  the  international  boundary  line  for  the 
establishment  of  a  large  concrete  electric  station  to  furnish 
electrical  energy  to  this  city.  J.  Edward  Waller,  the  London 
civil  engineer,  has  reported  favorably  on  the  project  and 
contracts  are  being  arranged. 


SAN  FRANCISCO,  CAL.— The  Chamber  of  Commerce  of 
San  Francisco  is  in  receipt  of  a  circular  proposal  from  the 
Isthmian  Canal  Commission,  calling  for  bids  to  furnish  a 
plant  and  materials  for  a  hydroelectric  station  at  Gatun. 
Sealed  bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer  of  the  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  not  later  than  10:30  a.  m.  on  October  9.  Fur- 
ther information  can  be  obtained  at  the  office  of  the  Cham- 
ber of  Commerce  of  San  Francisco,  Merchants'  Exchange 
building. 


TRANSPORTATION. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has 
sold  a  franchise  to  the  Pacific  Electric  Company  for  certain 
roads  in  the  Yerba  &  Paige  tract,  at  the  usual  bid  of  $100. 

NORTH  YAKIMA,  WASH.— Pinner  &  Griffith,  810  E. 
Yakima  ave.,  this  place,  have  secured  the  contract  for  erect- 
ing the  plant  of  the  Pacific  Power  &  Light  Company  at  this 
place,  at  $23,400. 

SEATTLE,  WASH.— W.  H.  Coughlin,  American  Bank 
building,  has  been  granted  a  permit  by  the  Board  of  Public 
Works  for  the  clearing  and  grading  of  right  of  way  for  the 
Lake  Burien  and  Oxbow  electric  railways. 

GOLDENDALE,  WASH.— The  Pacific  Light  &  Power 
Company  has  been  granted  a  franchise  by  the  county  com- 
missioners to  construct  a  power  line  from  this  place  to  Cen- 
terville,  a  distance  of  seven  miles,  to  cost  $7000. 

MONROVIA,  CAL.— A  committee  from  the  Board  of 
Trade,  consisting  of  W.  H.  Evans  and  Thomas  Bynum,  has 
called  on  Messrs.  Shoup  and  McMillan,  officials  of  the  Pacific 
Electric  Company,  in  regards  to  an  electric  line  for  this  city. 

NATIONAL  CITY,  CAL.— Work  will  soon  start  on  the 
relaying  of  the  track  of  the  electric  division  of  the  San 
Diego  Southern  Railway,  between  National  City  and  San 
Diego.  New  ties  will  be  put  in  and  all  the  old  light  rails 
will  be  replaced  with  new  65-pound  steel  rails. 

SEATTLE,  WASH.— The  Hofius  Steel  &  Equipment  Com- 
ing steel  rails  sufficient  for  10  miles  of  trackage  on  the 
proposed  Seattle-Tacoma  short  line,  the  general  contract 
for  which  has  been  secured  by  the  Homer  Crosby  Construc- 
tion Company.  Construction  work  on  the  railway  will  begin 
as  soon  as  the  steel  is  delivered. 

SAN  JOSE,  CAL. — C.  P.  Anderson  made  application  re- 
cently to  the  Supervisors  for  a  franchise  to  build  a  railroad 
between  this  city  and  Almaden.  The  bidders  want  to  run  a 
double  track  line  with  steam,  electric  or  gas  cars  or  all.  The 
proposed  railroad  will  be  built,  it  is  announced,  at  a  cost 
in  the  neighborhood  of  half  a  million  dollars.  The  project 
has  been  financed  and  the  preliminary  surveys  already  made, 
according  to  Anderson's  statement  through  his  attorneys 
to   the   board. 

SAN  FRANCISCO,  CAL. — The  Supervisors  have  passed 
the  bill  authorizing  the  Board  of  Public  Works  to  purchase 
40  acres  for  the  Geary  street  municipal  railway,  the  entire 
cost  not  to  exceed  $350,000.  The  board  also  authorized 
the  payment  of  $6900  to  Eccles  &  Smith  for  60,000  tie  plates 
furnished  for  the  Geary  street  railroad.  '  The  board  laid 
over  until  a  later  date  the  matter  of  approving  the  "loop 
terminal"  for  the  Geary  road,  recommended  by  Public 
Works    Commissioner    Laumeister. 

SAN  FRANCISCO,  CAL.— Judge  Seawell  has  handed 
down  a  decision  in  the  suit  of  Daniel  S.  O'Brien  against  the 
Sutter  Street  Railway  Company,  holding  that  the  company 
was  illegally  operating  horse  cars  in  Market  street.  Judge 
Seawell  maintains  that  the  company  forfeited  its  Market 
street  franchise  when  it  stopped  its  cars  at  Sutter,  in  place 
of  running  the  cars  out  to  the  end  of  the  line.  The  suit 
was  brought  to  test  the  right  of  the  company  to  operate 
the  cars  from  Sutter  street  to  the  terry- 
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EVAPORATIVE  TESTS  ON  A  WATER  TUBE  BOILER 


BY   R.   F.   CHEVALIER. 


Evaporative    tests    were    made    by    the    writer   in  results  of  these  tests  indicated  a  general  performance 

January  and  March,  1911,  on  one  of  the  boilers  in  the  of  such   a   high   degree   of  excellence   that   it   seemed 

Southern   Pacific  Company's  Fruitvale  power  station,  advisable  to  secure  their  confirmation  through  a  sec- 

Fruitvale,  California.    This  station  has  twelve  645  h.p.  ond  test  carried  out  under  the  supervi^sion  of  a  com- 


Feed- 


Fig-.    1.      Section    of    C45    H.P.    Parker    Boiler    Showing    Circulation   of  Water  and  Steam. 

water    tube    boilers    arranged    in    batteries    with    two  mittee  of  engineers.     To  this  end  the  services  of  Fro- 

boilers  to  the  battery.  fessor    W.    F.    Durand    were   secured   ai'd,   on    March 

The  object  of  these   tests   was   to  determine   the  18th,  another  test  was  made  with  Professor  Durand, 

efficiency  of  the  boiler  when  operating  at  its  normal  W.    C.    Miller,    engineer    of    power    stations    for    the 

rating.    The  test  of  January  5th  was  made  to  fulfill  a  Southern  Pacific  Company,  and  the  writer,  acting  as 

guarantee   clause   in   the   contract   of   purchase.      The  a   committee.     The  results  of  this   latter  test   served 
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conclusively  to  confirm  those  of  the  earlier  test  and 
also  to  show  that  such  performance  could  be  repeated 
after  a  considerable  period  of  operation. 

The  boiler  tested  is  designated  as  boiler  No.  2 
in  the  above  named  power  station.  It  is  a  Parker 
water  tube  boiler  rated  by  the  builders  at  645  h.p. 
and  designated  as  a  compound  3  pass  type ;  2  wide 
lower  elements  and  4  wide  intermediate.  The  boiler 
is  20  tubes  wide  and  14  tubes  high.  The  tubes  are  4 
inches  in  diameter  and  20  feet  long.  There  are  2 
drums  54  inches  in  diameter  and  22  feet  long.  These 
are  used  for  storing  steam  and  water.  There  is  one 
superheated  steam  drum  18  inches  in  diameter  and  20 
feet  long.    The  steam  and  water  drums  shown  in  Fig. 


return  or  anti-priming  valve.  Its  function  is  to  allow 
the  water  discharged  into  the  upper  compartment  to 
enter  the  lower  compartment  of  the  drum  but  to  pre- 
vent the  return  of  water  to  the  former.  The  upper 
section  in  the  drum  is  known  as  the  steam  space,  the 
lower  as  the  water  space.  The  bottom  of  the  drum 
below  the  level  of  the  nipples  leading  to  the  elements 
forms  the  sediment  pan  or  mud  drum.  An  inverted 
angle  iron  with  closed  ends  is  placed  over  the  blowoff 
opening,  thus  making  the  blowofi^  effective  over  con- 
siderable area. 

The  tubes  are  divided  into  three  banks,  each  bank 
forming  a  pass.  The  upper  bank  is  known  as  the  feed 
element  and  acts  as  an  economizer,  through  which  the 


Fig 


Section  of  Steam  and  Water  Drum  Showing    Diaphragm. 


Fig.   3.     One   of  the  Evaporating  Elements   in   First  Pass. 


2,  are  divided  by  a  diaphragm  of  14  inch  steel  plate  feed  water  must  pass  before  entering  the  drums.  Tlie 
riveted  to  the  shell.  This  diaphragm  extends  from  the  intermediate  and  lower  banks  are  termed  steaming 
rear  head  to  within  a  short  distance  of  the  front  head 
where  it  terminates,  and  to  this  end.  and  to  the  lower 
part  of  the  drum,  is  riveted  a  vertical  steel  plate  form- 
ing the  diaphragm  head.     Thus  is  formed  a  pocket  at 


elements.  The  bank  of  tubes  comprising  the  econo- 
mizer is  20  tubes  wide  by  4  tubes  high,  and  is  in  the 
third  pass  of  the  gases.  This  bank  is  divided  into 
two  elements  10  tubes  wide  by  4  high.     Each  of  these 


Fig.  4.     Section  of  Junction  Box. 

the  front  to  collect  the  scale  discharged  froiu  the  tubes, 
the  drum  being  thereby  divided  into  two  separate 
chambers.  In  the  diaphragm  head  is  a  manhole  to 
which  a  cover  is  hinged  on  the  inside  and  when  closed 
makes  a  water  tight  joint.  The  pivot  on  which  this 
cover  swings  is  at  the  top  of  the  manhole,  and  the 
weight  of  the  door  keeps  it  closed  when  in  normal  con- 
dition.    This  swinging  manhole  plate  acts  as  a  non- 


Fig.  5.     Non-return  or  Check  Valve. 

elements  discharges  into  the  drum  over  them.  The 
feed  water  enters  the  front  end  of  the  first  tube  in 
the  elements,  which  are  the  upper  wing  tubes.  At  the 
rear  of  each  of  these  tubes  a  connection,  by  means 
of  an  extended  nipple,  is  made  between  the  junction 
l)0x  and  the  respective  drums.  In  this  junction  box 
is  placed  a  non-return  valve  which  prevents  the  feed 
from   going  the   wrong   way   and   entering   the    drum 
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through  the  inlet  connection.  The  flow  in  the  econo- 
mizer elements  is  forward  and  backward  alternately 
through  the  tubes  in  the  top  row;  then,  down  to  the 


C-indica-ies  Check  Valvs,  l/-indicats^  Upcast. 


Fig. 


Diagrramatic    Arrangement    of    Klenieiits 
Showing  Circulation   of  Water. 


next  row  and  so  on,  finally  discharging  through   two 
vertical  upcasts  into  the  rear  head  of  the  drum  above 


the  diaphragm.  The  water  then  flows  along  the  dia- 
phragm into  the  front  pocket,  though  the  swinging 
manhole  into  the  lower  or  water  chamber  of  the  drum, 
from  whence  it  flows  by  gravity  to  the  steaming  ele- 
ments. If  the  feed  is  shut  off,  the  drum  connection 
furnishes  the  economizer  elements  with  water. 

The  intermediate  bank  of  tubes  is  in  the  second 
pass  of  the  gases  and  is  composed  of  5  elements  4 
tubes  wide  and  4  tubes  high.  The  water  from  the 
drum  enters  these  elements  on  the  upper  or  induction 
end  through  a  downcast  tube  which  is  expanded  in  an 
inlet  box  which  supplies  two  elements.  Each  element 
has  a  non-return  valve  in  the  inlet  box  which  prevents 
the  reversal  of  the  flow  of  water.  The  water  in  these 
elements  passes  4  times  across,  thence  down  to  the 
next  row  and  so  on  through  the  remaining-  tubes  to 
the  lower  end  of  each  element  which  is  connected 
to  the  steam  chamber  by  an  independent  upcast  which 
discharges  into  the  steam  space  of  the  drum. 

The  lower  bank  of  tubes  consists  of  ten  elements. 
Fig.  3.  2  tubes  wide  and  6  high.  The  tubes  in  these 
elements,  with  the  exception  of  the  lower  row  which 
are  in  the  furnace,  form  the  first  pass.  The  upper  end 
of  the  elements  are  connected  to  the  drums  by  means 
of  down  cast  tubes  and  inlet  boxes  in  the  same  manner 
as  before  mentioned.  The  water  entering  these  ele- 
menfs  passes  across  two  tubes,  thence  down  and  across 
two  tubes  and  so  on  to  the  last  tube  from  whence  it 
is  discharged  into  the  drum  through  an  independent 
vertical  upcast,  connected  to  the  lower  end  of  each 
element.  The  elements  are  formed  by  expanding  the 
tulies  into  junction  boxes  which  hold  two  tube  ends 
with  a  hand  hole  opening  opposite  each.  The  junction 
boxes.  Fig.  4,  have  circular  handholes,  the  covers  of 
which  are  ground  to  the  seat  metal  to  metal,  and,  as 
the  joints  are  made  from  the  inside,  the  covers  are 
held  in  place  by  the  pressure. 
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Fig.    7.      Plan    Showing  Arrangement    of    Boiler   and 
Location  of  Test  Boiler. 
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The  non-return  valves,  shown  in  Fig.  5,  are  fitted 
into  the  tube  ends  and  are  held  in  place  by  a  loose  pin 
which  forms  a  positive  stop  when  the  handhole  is 
■closed.  The  valve  is  loosely  hinged,  has  plenty  of 
clearance  and  can  be  removed  through  the  handhole 
for  cleaning. 


of  this  station.    The  general  arrangement  of  the  boilers 
is  shown  in  Fig.  7. 

flH- 


The  steam  is  taken  from  the  top  of  the  drums  by 
5  inch  tubes,  one  from  each  drum,  to  the  bottom  super- 
heater header  and  after  passing  through  the  super- 
heater tubes,  (of  which  there  are  32  loops  with  tubes 
1>4  inches  in  diameter,  bent  in  a  U  shape)  passes 
into  another  header  and  is  discharged  through  two  5 
inch  tubes  into  the  superheater  drum.  The  superheat- 
ers. Fig.  8,  are  located  at  the  rear  of  the  furnace  below 
the  lower  row  of  tubes.  The  heated  gases  of  combus- 
tion come  in  contact  with  the  superheater  heating 
surface  at  a  high  temperature,  as  only  a  small  per- 
centage of  the  heating  surface  of  the  boiler  has  been 
passed  over  by  them  before  reaching  the  superheater. 
The  superheater  tubes  are  automatically  flooded  when 
the  fires  are  extinguished  and  while  raising  steam 
from  condensation  in  the  superheater  drums.  The 
circulation  and  diagramatic  arrangement  of  the  ele- 
ments are  illustrated  in  Figs.  1  and  8. 

Twelve  of  these  boilers,  arranged  in  6  batteries, 
2  boilers  to  the  battery,  comprise  the  entire  boiler  plant 


rrr) 


Fig.    9.      Details    of    Oil    Burner. 

Furnace. 

The  furnace  is  of  the  ordinary  type,  with  grate 
bar.s  such  as  used  for  burning  coal,  the  bridge  wall 
being  removed.  The  furnace  is  10  feet  wide  by  16 
feet  8  inches  long,  with  an  average  height  of  4  feet 
between  the  tubes  and  the  furnace  floor,  making  a  vol- 
ume of  666  cubic  feet.  Three  burners,  equally  spaced 
across  the  width  and  with  the  tips  extending  2  inches 
into  the  furnace  enter  through  the  boiler  front.  In 
front  of  each   burner   a   rectangular  space,   37   inches 
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Fig.  10.     Arrangement  of  Air  Spaces  and  Grate  liars    in  Furnace  and  Dividing  Walls   in  Ash  Pit. 
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wide  by  42  inches  long,  was  left  on  the  grate  bars. 
In  these  spaces  were  placed  soap  fire-brick,  laid  in 
loosely  and  arranged  so  as  to  allow  the  admission  of  air 
for  combustion  through  small  openings  running  cross- 
wise to  the  direction  of  the  flame.  A  large  rectangular 
opening  was  left  beneath  each  burner.  The  ash  pit  is 
subdivided  into  three  compartments,  each  of  which 
supplies  air  to  the  individual  setting  for  each  of  the 
burners.     For  arrangement  and  details  see  Fig.  10. 

Burners. 

An  internal  mixing  type  of  burner,  manufactured 
by  P.  J.  Owens,  was  used.  This  burner  is  divided  into 
two  channels,  the  upper  one  containing  the  oil  and 
the  lower  the  steam.  A  plate  having  a  number  of 
small  perforations  is  fixed  to  the  end  of  these  channels, 
the  larger  number  or  greater  area  of  perforations  being 
on  the  bottom  where  the  steam  passes  through.  The 
oil  and  steam,  after  passing  through  these  perforations, 
enter  a  hollow  tube  or  pipe  which  is  used  as  a  mixing 
chamber  and  at  the  end  of  which  is  a  tip  with  a  slot 
whereby  the  mixed  oil  and  steam  pass  into  the  fur- 
nace in  a  fan  shaped  flame.    For  details  see  Fig.  9. 

Water  Heating  Surface  of  the  Boiler. 

The  heating  surface  was  determined  by  actual 
measurement.  All  surfaces  of  the  boiler  in  contact 
with  water  on  one  side  and  flame  and  hot  gases  on  the 
other  are  taken  into  consideration  and  are  tabulated 
below: 

Tubes      4    in.    diameter,    circumference  =  12.566    in  =1.0472   ft. 

Tubes    IS    ft.    longr^lS  X  1.0472  =1S.S5  sq.   ft.   of  H.   S. 

Tubes    20    ft.    long  ^20  X  1.0472  =20.94   sq.   ft.    of  H.   S. 

HEATING  SURFACE  BOTTOM  ROW  OF  TUBES. 

20  tubes  with  IS  ft.  of  lengtli  ex- 
posed to  gases  ^l.S. 85  X     20=    377.00  sq.  ft.  =  6.20f:J,   of  total 

HEATING   SURFACE    1ST  PASS. 

100  tubes  with  20  ft.  of  length  ex- 
posed to  gases  =  20.94  X  100  =  2094.00  sq.   ft.  =:  .■54.5'r,.   of  total 

HEATING    SURFACE    2D    P.A.SS 

SO  tubes  with  20  ft.  of  length  ex- 
pose 1   to   Kqses  =  20.94  X     80  =:  1675.20  sq.   ft.  =:  27.5%  of  total 


HEATING    SURFACE    3D    PASS. 

80  tubes  with  20  ft.  of  length  ex- 
posed to  gases  =:  20.94  X     80=:  1675.20  sq.  ft:  =  27.5%  of  total 

DRUMS. 

2  drums  54  in.  diameter,  18\4  ft. 
of  length  exposed  to  gases 
Circumference  =  14.1  ft.  ^i  of 
oircum.    7   f t.  =  7  X  IS. 5  X  2=    259.00   sq.   ft.  =    4.3%   of  total 


Therm  orn  et-ei" 
WeU 


"-—^Nozzle . 


Total    6080.40  sq.   ft. 

Superheating  Surface. 

The  superheating  surface  was  determined  by 
measurement.  The  actual  surface  exposed  to  the  gases 
on  one  side  and  steam  on  the  other  were  measured. 
On  the  test  of  January  5th,  there  were  40  loops  in  the 
superheater;  the  exposed  heating  surface  was  134.4 
sq.  ft.  During  the  interval  between  this  test  and  the 
one  of  March  18th  the  superheating  surface  was  re- 
duced by  the  removal  of  8  loops,  the  remaining  32 
loops  having  a  total  of  107.4  sq.  ft.  of  heating  surface. 

Rating  of  the  Boiler. 

The  builders'  rating  of  the  boiler  is  645  h.p.  On 
this  rating  is  based  the  percentage  of  overload.  The 
rate  of  evaporation  per  sq.  ft.  of  heating  surface  is 
based  on  the  measurements  as  tabulated  above. 

Quality  of  Steam. 

The  steam  is  superheated.  Observations  of  the 
temperature  of  the  superheated  steam  were  taken  with 
a  standardized  thermometer  placed  in  a  well  located  in 
the  outlet  from  the  boiler.  The  location  of  the  well 
is  shown  in  Fig.  11. 

Apparatus  for  Handling  and  Weighing  the  Feed 
Water. 

This  consisted  of  2  pairs  of  platform  scales  placed 
upon  a  staging.  On  these  scales  tanks  were  placed  for 
weighing  the  water.  The  water,  after  being  weighed, 
was  emptied  into  a  receiving  tank  beneath,  from  which 
it  was  delivered  to  the  boiler  by  a  special  pump.     A 
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Fig.    11.     Location    of    Tliermometers    tor    Readin 
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Temperature    of    Superheated    Steam. 
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hook  gauge  was  placed  in  the  receiving  tank  and  at 
the  beginning  of  the  test  the  tank  was  filled  so  that 
the  point  of  the  hook  just  broke  the  surface  of  the 
water.  This  level  was  maintained  at  the  end  of  each 
hour.  i  he  water  in  the  boiler  was  maintained  as 
near  a  level  as  consistent  during  the  test.  The  outlets 
from  the  blowofifs  were  disconnected  and  blanked. 
The  outlets  from  the  water  ccjhunn  and  gauge  glasses 
were  carefully  watched  and  no  leakage  occurred  from 
either.  i\t  the  end  of  each  hour  the  actual  amount  of 
water  was  checked.  The  scales  were  standardized  by 
representatives  of  the  manufacturer. 

Apparatus  for  Handling  and  Weighing   :he  Fuel  Oil. 

This  consisted  of  a  standardized  platform  scale 
placed  upon  the  same  staging  with  those  for  weighing 
the  v\'ater.  Lpon  this  scale  was  placed  a  tank  into  which 
the  oil  was  pumped  as  required.  From  this  tank  the 
oil,  after  being  weighed,  was  run  bj'  gravity  into  a 
receiving  tank  beneath,  from  which  it  was  taken  by 
a  pump,  passed  through  a  heater  and  thence  to  the 
burners.  This  oil  pump  was  fitted  with  a  governor 
and  an  automatic  relief  valve.  By  these  means  a  con- 
stant pressure  was  maintained  in  the  oil  line  to  the 
burners.  The  discharge  from  the  relief  valve  led  back 
to  the  tank  from  which  the  supply  to  the  pump  was 
taken.  As  the  oil  was  emptied  from  the  weighing 
tank,  a  small  sample  was  collected,  this  operation  oc- 
curring four  times  an  hour.  The  samples  collected  rep- 
resent a  fair  average  of  the  quality  of  oil  used  during 
the  test. 

Heat  Value  and  Characteristics  of  the  Fuel. 

At  the  CLimpletion  of  the  test  of  January  5th  the 

.Steo/n  to  ^ufner-S- 


saiiiples  of  oil  collected  were  thoroughly  mixed  and 
divided  into  four  portions.  These  were  placed  in  small 
containers  made  of  tin  and  sealed.  One  sample 
was  delivered  to  the  .Southern  Pacific  Company, 
whose  chemist  made  an  analysis.  One  sample  was 
used  by  the  writer  for  analysis'  and  the  other  two  are 
in  the  writer's  possession  to  be  used  for  future  ref- 
erence if  necessary.  The  results  of  the  analysis  by 
the  Southern  Pacific  Company's  chemist  showed  a 
Inwer  heat  value  than  that  determined  by  the  writer. 
J-'or  the  test  of  March  18th,  a  samjile  was  sent  to  Pro- 
fessor Edmund  O'Neil,  Dean  of  the  Department  of 
Chemistry  of  the  University  of  California,  Berkeley, 
for  determining  the  heat  value  and  water  contained  in 
the  oil.  As  the  writer's  results  were  confirmed  by 
those  of  Professor  O'Neil  the  former  only  are  given  in 
detail  in  the  present  report.  The  writer's  heat  values 
were  determined  with  a  Parr  calorimeter.  Two  de- 
terminations were  made  on  each  sample  and  the  re- 
sults averaged.  The  water  contained  in  the  oil  was  de- 
termined by  distillation.  The  gravity  was  taken  with 
a  Westphal  balance. 

Steam  to  Burners. 

This  was  superheated  steam  taken  tlirough  an 
au.xiliary  valve  on  the  nozzle  attached  to  the  super- 
heater drum.  The  steam  to  the  burner  was  measured 
during  the  test  of  March  18th.  The  method  used  for 
measuring  this   steam   was   as    follows: 

A  diaphragm  with  an  orifice  .5  of  an  inch  in  area 
was  placed  in  the  steam  line.  On  either  side  of  this 
dia])hragm  holes  were  drilled  and  tapped  for  %  inch 
pipe.     These  pipes  were  connected  to  both  legs  of  a 
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Draff-  J^eadi'n^s  after  Damper. 


y^rcc/ry    The r mom  efe 


Pyromsferj    for  measuring 
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Draft-  fieatiings  before  Damper. 


Fig.  13.      Location  of  Pyrimeters  for  Taking  Temperatures    of    E.soaping   Gases.      Draft    Readings    Above    and      Below    Damper. 


manometer  filled  with  mercury.  In  the  steam  pipe, 
ahead  of  the  diaphragm,  was  placed  a  pressure  gauge 
and  beyond  the  diaphragm  a  thermometer  was  inserted 
to  determine  the  temperature  of  the  steam.  The  ar- 
rangement of  this  apparatus  is  shown  in  Fig.  12. 
After  the  test  the  orifice  was  calibrated  by  passing 
steam  through  under  a  series  of  noted  conditions,  the 
amount  of  such  steam  being  determined  by  condensa- 
tion and  weighing.  A  tabulation  of  the  principal  re- 
sults is  gi\'«n.  also  curves  plott&d  from  the  data  ob- 
tained. For  these  curves  see  Plates  9,  10  and  11. 
General  Plan  of  Tes:  With  Precautions  Used. 

.Ml  the  thermometers  and  gauges  used  in  the  tests 
were  calibrated  and  proper  corrections  made  in  the 
final  computations.  The  boiler  gauge  was  standard- 
ized with  a  dead  weight  tester.  The  scales  for  weigh- 
ing the  water  and  the  oil  were  standardized  before 
each  test  by  representatives  of  the  manufacturer. 

To  determine  the  amount  of  air  entering  the  fur- 
nace, analysis  of  the  gases  of  combustion  for  carbon 
dio.xide  were  made  by  the  use  of  the  standard  form  of 
Orsat  apparatus.  Samples  were  taken  where  the  gases 
leave  the  first  pass  and  enter  the  second.  The  sam- 
phng  tube  was  inserted  at  "L,"  the  location  of  which 
is  shown  in  Fig.  14. 

The  following  observations  were  taken  every  15 
minutes.  .Steam,  oil  and  draft  pressures;  tempera- 
tures of  the  superheated  steam,  steam  to  burners,  feed 
water,  fuel  oil.  boiler  room,  air  entering  ash  pit  and 
escaping  gases.  The  temperature  of  the  furnace  and 
that  of  the  gases  passing  through  the  boiler,  were 
taken  every  10  minutes. 


'),,,,f,,ntfjinjnnr'ii>nnntn>>i>>)i)i>ffi^'''i'ti>^f  ■ 


Fig.  H.      Location  of  Holes  tor  Securing  Gas  Samples. 
Temperature    and    Draft    Data. 

I'"or  determining  the  furnace  temperature,  a  Fery's 
radiation 'pyrometer  was  used.  The  temperature  of 
the  gases  through  the  boiler  was  taken  with  a  Bristol 
electric  pyrometer.  Several  couples  were  used,  located 
at  points  where  the  gases  left  one  pass  to  enter  an- 
other. The  location  of  these  couples  are  shown  in 
Fig.  14. 

(To   be  continued.) 
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NORTHWEST   ELECTRIC   LIGHT  &   POWER 
ASSOCIATION    CONVENTION. 

The  fourth  annual  convention  of  tlie  Xorthwest 
Electric  Light  &  Power  Association  was  held  in  the 
"Hall  of  Doges"  at  Spokane,  Washington,  on  Septem- 
her  21,  22  and  23.  Both  in  point  of  attendance  and  in 
value  of  the  proceedings  it  was  generally  conceded 
to  have  been  the  most  successful  convention  yet  held. 
Aside  from  reading  the  several  papers  which  will  be 
pulilished  in  subsequent  issues,  the  most  important 
business'  transacted  was  the  unanimous  decision  to 
affiliate  vvilb  the  National  I-'lectric  Light  Associa- 
tion. 


Norwiiod    W.    liriH-livtl.    Si-ry.  ,I;i..s.    I':,    1  );i  v  iil.'iOTi.    Pi-cs. 

Newly   Kleined  Offu'ers  of  the  Nortliwe.st    [^isht   and 

Power    Association. 

This  decision  was  in  a  large  measure  due  to  the 
vigorous  personality  and  persuasive  eloquence  of  T. 
C.  Martin,  executive  secretary  for  the  National  Light 
.\ssociation  who  was  in  constant  attendance  at  all 
meetings. 

The  newly  elected  officers  for  the  ensuing  vear 
comprise  Jas.  E.  Davidson,  general  manager  of  the 
Pacific  Power  &  Light  Company  at  Portland,  presi- 
dent;  J.  A[.  Kinkaid  of  the  Port  Townsend  Light  & 
Power  Company,  vice-president  for  ^^■ashington, 
George  Hartley  of  the  Lewiston  Light  &  Power  Com- 
pany, vice-president  for  Idaho;  Norwood  W.  Brockett, 
secretary  of  the  Seattlc-Tacoma  Power  Company,  sec- 
retary and  treasurer. 

The  e.\ecuti\e  committee  consists  of  H.  L. 
nieecker,  Spokane.  Wash. :  W.  J.  Grambs,  Seattle, 
\\'ash.:  Arthur  Gunn.  \\■enatchee,"^^^ash. ;  O.  B.  Cold- 


Delegates   in    Attendance   at  tlie   Fourtli   Annuai 

v.cll,  Portland.  Ore.;  .M.  D,  Spencer,  Eugene,  Ore.; 
I..  l'>.  I'aulkner.  (  )lyinpia.  Wash.;  J.  .S.  'Jliornton, 
Aberdeen,  W'a^h. ;  Douglass  Almond.  Anacortes, 
Wash. 

Thursday's  Sessions. 

The  convention  was  called  t(_)  order  on  Thursday 
morning  by  President  Douglass  Allmond,  who  intro- 
duced W.  J.  llindley,  mayor  of  Spokane.  Mayor 
llindley  welcomed  the  members  of  the  association  in 
a  few  well  chosen  words  in  which  he  emphasized 
their  duties  and  obligations  in  the  public  service  and 
as  the  exponents  of  the  great  fiat  "Let  there  be  light." 
\\  iih  regard  to  the  relation  between  the  municipality 
and  tlie  corporation  he  stated  that  as  the  corporation 
hail  preparoil  the  soil,  planted  the  trees  and  nurturecl 
lluin  niiti!  tlie_\-  bore  fruit  it  was  certainly  entitled  to  a 
in- 1  i-eturn  for  the  fruit. 

.Secretary  Xorwnoil  \\  .  llrockelt  in  respoiuling 
l<>  ihis  addi'ess  of  welcome,  complimented  Mayor 
i  lindley  nn  llic  broad  fairness  of  his  \'ievvs.  as  the 
i'e])resenlaii\  I-  of  .Spokane's  commission  form  of  go\-- 
ernment.  A  \(ite  of  thanks  was  tendered  Ma\-or 
1  liiidKy  liy  ;ill  piTscnl. 

The  rejxirt  >'f  the  treasurer  showed  that  the  asso- 
c'aiinn  was  in  a  most  prosperous  condition,  having 
gained  eiglil  new  member  companies  and  lost  six  be- 
cause of  con.'olidations.  The  association  is  more  than 
self  sujiporting  and  has  a  large  bank  balance. 

As  chairman  of  the  committee  on  rates  M.  C. 
(  )sborn,  commercial  agent  of  the  \^^ashington  ^^'ater 
Power  Copipan}-.  gave  a  detailed  explanation  of  the 
system  employed  by  the  Washington  Water  Power 
Company,  giving  blackboard  illustrations.  This  sys- 
tem, likewise,  will  be  illustrated  in  a  subsequent  issue 
of  this  journal. 

The  afternoon  session  was  opened  with  the  report 
of  the  legislative  committee  which  showed  that  during 
the  past  year  a  public  service  commission  had  been 
otablished  in  \\'ashington,  was  pending  in  Oregon 
.nid  had  been  vetoed  b}'  the  Governor  of  Idaho,  after 
lia\  ing  been  passed  by  the  legislature.  .\n  employees' 
C'Mnpensatior.  act  was  passed  in  ^^''ashington  and  its 
constitutionality  is  now  pending  in  the  Supreme  Court. 

J.  B.  Eisken  then  read  his  paper  on  "Problems  of 
Power    Transmission    and    Distribution."      This    was 
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followed  by  S.  C.  Lindsay's  contributed  discussion  on 
the  same  subject.  An  open  discussion  then  followed, 
the  principal  points  covered  were  the  use  of  leased 
telephone  service  on  transmission  lines,  in  addition  to 
company  telephone  service ;  the  grounding  of  wires 
to  avoid  loss  and  damage  by  lightning  disturbances ; 
the  life  of  poles,  cross  arms,  etc.,  and  the  preser\-ing 
of  native  timber;  cost  of  line  construction;  the  form- 
ing of  clubs  by  members  of  a  company. 

This  discussion  was  followed  by  the  paper  of  \V. 
J.  Grambs,  Seattle,  Wash.,  on  "Central  Station  Pub- 
licity and  Commercial  Policy  (covering  general  rela- 
tions between  central  stations  and  the  general  public.) 
The  meeting  adjourned  to  Friday  morning,  Septem- 
ber 2d,  at  10  a.m. 

Friday's  Session. 

Meeting  called  to  order  by  President  at  10  a.m. 

The  first  item  on  the  program  was  the  reading 
of  the  paper  of  Arthur  Gunn,  \\'enatchee,  Wash.,  on 
"New  Business  Methods  for  the  Small  Central  Sta- 
tions." 

In  the  discussion  Fred  Shields,  of  Moscow,  Idaho, 
laid  stress  oiv  the  fact  that  the  fixii^g  of  rates  in  small 
central  stations  was  a  different  problem  than  that 
of  the  larger  cities,  as  it  was  not  as  easy  to  explain  a 
complicated  rate  to  the  small  municipalities  as  to  the 
larger  cities.  The  matter  of  the  extension  of  lines  to 
outlying  districts  was  also  discussed  and  different 
experiences  narrated.  The  securing  of  new  business 
in  the  small  towns  was  discussed  and  several  interest- 
ing cases  of  the  methods  employed  were  outlined. 

A.  C.  McMicken  of  Portland,  Oregon,  then  invited 
the  association  to  hold  its  next  annual  convention  at 
Portland,  Oregon.  This  matter  was  referred  to  the 
executive  committee. 

An  amendment  was  then  proposed  to  Article  4, 
Section  2,  beginning  at  the  fourth  line  thereof,  insert- 
ing the  words  "The  President  shall  not  be  eligible 
to  re-election  for  two  years  after  his  term  has  expired." 
This  was  also  referred  to  the  executive  committee. 

C.  N.  Huggins  of  Portland.  Oregon,  then  read  his 
paper  on  "Methods  of  Accounting  in  Connection  with 
National  &  State  Legislation." 

In  the  discussion  that  followed,  it  was  strongly 


urged  that  a  uniform  system  of  accounting  be  adopted, 
also  that  a  laluation  of  water  powers  be  established, 
in  other  words,  a  method  for  appraising  the  water 
powers.  The  system  of  a  uniform  system  of  account- 
ing would  also  obviate  the  necessity  of  reporting  to 
two  or  three  commissions,  as  is  now  the  case  in  many 
instances.  It  was  here  moved  that  the  president 
appoint  a  committee  of  five  to  make  further  researches 
into  this  important  problem. 

The  next  paper  to  be  read  was  that  of  A.  C.  Mc- 
Micken of  Portland,  Oregon,  on  "Central  Station 
Problems."  Discussion  was  deferred  until  the  after- 
noon session 

T.  C.  Martin,  executive  secretary  of  the  National 
Electric  Light  .\ssociation,  was  then  introduced  to  the 
convention,  and  explained  the  advantages  to  be  gained 
by  the  local  association  affiliating  with  the  National, 
lie  assured  them  they  would  in  no  v.ay  lose  their 
identity  or  .>;tate  rights,  and  would  be  greatly  benefited 
by  the  assistance  received  from  the  National  Associa- 
tion in  matters  of  pernicious  legislation,  and  in  the 
distribution  of  valuable  literature.  He  showed  where 
other  minor  association  had  benefited  to  a  great  ex- 
tent by  suc!i  affiliation  and  urged  a  like  action  by  this 
association.  The  matter  was  referred  to  the  executive 
committee  for  action. 

S.  E.  Doane  of  the  National  Electric  Lamp  Asso- 
ciation, was  then  introduced  and  addressed  the  con- 
vention on  '.he  lamp  situation,  stating  that.it  was  only 
a  matter  of  time  when  tungsten  lamps  would  univer- 
sally take  Ihe  place  of  carbon  lamps  and  showing 
where  this  would  be  of  benefit  both  to  the  central  sta- 
tion and  the  consumer.  He  stated  that  these  lamps 
would  be  supplied  in  low  wattages  within  a  short  time, 
and  also  dwelt  on  the  value  of  the  rate  committee  and 
its  work. 

The  meeting  was  then  adjourned   to  executive  ses- 
sion. 

A  committee  was  appointed,  consisting  of  O.  B. 
Caldwell,  W.  J.  Grambs,  J.  M.  Kincaid,  T.  A.  Mc- 
Gowan  and  Mr.  Hallowell  to  submit  nominations  for 
officers. 

The  matter  of  amending  the  constitution  to  include 
British  Columbia  was  then  taken  up  and  referred  to 
the  executive  committee. 
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was  the  discussion  of  Mr.  McMicken's  paper  on  "Cen- 
tral Station  Problems."  The  question  arose  as  to  the 
advisability  of  extending  lines  where  a  set  revenue  was 
not  guaranteed.  That  in  the  larger  cities  it  was 
deemed  advisable  to  endeavor  to  reach  all  consumers, 
even  though  a  given  income  is  not  in  sight,  in  as  much 
as  the  franchise  practically  entitled  the  people  to  the 
service  if  desired ;  whereas,  in  the  small  towns  and 
outlying  districts  it  perhaps  would  be  wiser  to  extend 
lines  only  where  a  given  income  could  be  realized. 
That  the  tendency  not  to  build  to  prospective  con- 
sumers in  the  cities,  on  account  of  excess  cost,  tended 
to  create  a  feeling  for  municipal  ownership. 

The  next  paper  was  that  of  R.  E.  Thatcher,  Seattle, 
on  "Meter  Accuracy  in  Relation  to  Central  Station 
Income."  He  was  followed  by  Mr.  J.  G.  Finley.  Spo- 
kane, who  read  an  exhaustive  account  of  conditions 
with  the  different  companies  in  this  regard. 

Mr.  H.  M.  Winter,  Seattle,  then  read  his  paper 
on  "Electric  Heating  &  Kindred  Uses  of  Electricity." 
There  was  no  discussion. 

Mr.  Cheney  of  Seattle,  one  of  the  staff  of  the 
Washington  Underwriters,  was  then  introduced  and 
addressed  the  meeting  on  the  strong  necessity  that  all 
wiring  in  small  towns,  without  inspector  service,  be 
done  with  the  utmost  care,  to  eliminate  fire  risk.  He 
stated  thev  were  now  endeavoring  to  have  the  agents 
of  the  different  light  and  power  companies  in  these 
small  towns  appointed  inspectors,  to  see  that  all  elec- 
trical work  was  properly  done.  That  the  fire  losses 
the  past  year  were  in  excess  of  $300,000,  between  6 
and  7  per  cent  of  which  was  attributed  to  electrical 
causes. 

A  motion  was  then  made  and  duly  carried  that 
hereafter  all  papers  be  prepared  and  printed  and  de- 
livered in  the  hands  of  the  members  of  the  Association 
at  least  thirty  days  prior  to  the  convening  of  the  annual 
convention.  The  meeting  then  adjourned. 
Saturday's  Session. 
Saturday  morning  was  devoted  to  consideration  of 
Norwood  W.  Brockett's  paper  on  "Legal  Aspects  of 
the  Light  and  Power  Business,"  and  to  a  paper  on  the 
results  of  municipal  ownership. 

The  next  in  order  was  the  following  questions 
submitted  by  C.  H.  Cleaver  and  answered  by  H.  V. 
Gates.  Hillsboro.  Ore. 

Question:  What  is  the  best  method  of  supply- 
ing current  to  a  town  for  light  and  power,  current 
supplied  by  water  power  about  one  mile  from  town, 
to  the  amount  of  100  h.p. 

Answer:  For  first  class  construction  from  your 
power  site  to  the  generators,  the  line  to  your  town 
should  be  built  in  a  modern  manner,  using  the  very 
latest  methods.  It  does  not  pay  to  engage  in  slip- 
shod ways.  If  a.c.  current,  install  generators  to  be 
determined  as  best  suiting  your  needs,  and  any  voltage 
from  2000  to  2300.  If  a  timber  country,  poles  to  be 
set  150  ft.  apart;  if  no  timber  125  feet.  For  that 
amount  of  power  No.  6  wire  could  be  used. 

Question:  What  is  the  best  method  of  sell'ng 
oower.  meter  or  flat   rate ;  if  meter,  what  system  of 


rales? 


Answer:    Local  conditions  govern  this  to  a  great 


extent.  From  that  size  of  a  town  (800),  using  100 
h.p.,  where  only  about  J4  load  would  be  carried,  that 
flat  rate  would  be  more  responsive  to  the  net  revenue 
of  any  rate  you  could  use. 

The  meeting  here  adjourned  to  executive  session, 
President  Allmond,  presiding. 

The  first  matter  to  come  before  the  executive 
session  was  the  questions  of  affiliation  with  the  Na- 
tional Association  and  the  Executive  Committee  was 
asked  to  report  on  same.  They  unanimously  recom- 
mended the  affiliation,  and  the  following  resolution 
was   unanimously  adopted : 

"That  the  report  of  the  executive  committee  on 
the  question  of  affiliation  with  the  National  Associa- 
tion be  and  the  same  is  hereby  approved  and  ratified, 
with  the  understanding  that  the  present  automony 
of  the  Northwest  Electric  Light  and  Power  Asso- 
ciation be  retained  and  the  power  of  collection  of  dues 
and  other  funds  be  fully  retained  by  this  association. 
The  secretary  of  this  association  to  remit  to  the  Na- 
tional Electric  Light  Association  an  amount  not  ex- 
ceeding one-half  of  the  fees  now  charged  by  the 
national  association,  as  such  amounts  mav  become 
due,  this  resolution  to  take  effect  October  1st.  1911." 
Report  of  Committee  on  Amendments.  Mr. 
Brockett,  chairman : 

First— That  Section  2,  .\rticle  7,  of  the  Constitu- 
tion, be  stricken  out.  That  is  the  clause  requiring 
the  Class  A  members  to  be  initiated.  Hereafter, 
Class  A  members  will  not  have  to  pay  initiation  fees. 
Moved  and  seconded  this  amendment  be  adopted. 
Carried  unanimously. 

That  Section  3.  Article  7,  be  made  to  read  as  fol- 
lows: The  annual  fee  of  Class  B  members  to  be  $5.00. 
and  strike  out  that  portion  of  the  section  requiring 
initiation  fees. 

Moved  and  seconded  this  amendment  be  adopted. 
Unanimously   carried. 

Section  4,  Article  7,  to  be  amended  to  read :  .An- 
nual dues  of  Class  C  members  to  be  $5.00  instead  of 
$4.00  as  at  present.  We  make  this  raise  of  $1.00  to 
conform  with  the  Constitution  of  the  national  asso- 
ciation. 

Moved  and  seconded  that  this  amendment  be 
adopted.     L'^nanimously  carried. 

Section  2,  Article  3.  motion  to  amend  by  adding 
the  words  "British  Columbia." 

Moved  and  seconded  that  this  amendment  be 
adopted.     L'^nanimously  carried. 

Section  2,  Article  4,  fourth  line  theroef.  insert  the 
words  "The  President  shall  not  be  elected  to  serve 
for  two  vears  after  expiring  term."  IMoved  and  sec- 
rinded  amendment  be  adopted.  Unanimously  carried. 
Motion  now  made  that  the  president  and  secretary 
make  formal  application  covering  the  affiliation  of 
the  N.  W.  E.  L.  &  P.  .A.ss'n.,  with  the  National  Elec- 
tric Light  Ass'n.  Motion  duly  seconded  and  unani- 
mously carried. 

A  motion  was  here  offered  that  the  constitution 
of  the  N.  W.  E.  L.  &  P.  Ass'n.  be  amended  so  as  to 
(-onform  in  all  details  with  the  requirements  of  the 
N.  E.  L.  Ass'n.,  and  that  the  inserting  of  the  necessary 
clauses  into  this  constitution  be  left  in  the  hands  of 
the  committee  on  amendments,  its  power  to  be  lim- 
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ited  to  the  resolution  already  adopted.     This  resolu- 
tion was  promptly  voted  down. 

According  to  the  Constitution,  the  president  ap- 
pointed the  secretary-treasurer  for  the  ensuing  year, 
naming  Mr.  Norman  W.  Brockett  of  Seattle  to  suc- 
ceed  himself.     The   convention   t"hen  adjourned. 

Social  Features. 

Sandwiched  in  between  tlie  business  sessions  were 
many  delightful  dinners  and  excursions.  Aside  from 
the  various  private  parties,  were  the  smoker  and  din- 
ner to  the  thirty  novitiates  in  the  Rejuvenated  Sons  of 
Jove  on  Friday  night,  preceding  the  rejuvenation,  and 
the  great  c  invention  banquet  on  Saturday  night.  In- 
complete returns  show  the  following  daring  spirits  as 
new  members:  B.  Gustad  and  Lester  M.  Simpson  of 
the  Grangeville  Electric  Light  &  Power  Company, 
Grangeville,  Idaho;  Thaddeus  S.  Lane,  president  of  the 
Home  Telephone  Company,  Spokane;  D.  F.  Fearing, 
National  Carbon  Company,  Cleveland ;  M.  D.  Spencer, 
Oregon  Power  Company,  Eugene,  Ore.;  M.  McGowan, 
Idaho  and  Washington  Light  &  Power  Company,  Spo- 
kane; H.  R.  Williams,  Stevens  County  Power  &  Light 
Company,  Colville;  Arthur  W.  Hillis,  Montana  Elec- 
trical Company,  Butte ;  Lee  F.  Austin,  Austin-McCain 
Company,  Spokane ;  Clyde  L.  Bankson,  Spokane  &  In- 
land; Frank  O.  Berry,  Mosso-Berry  Electrical  Com- 
pany, Spokane;  William  A.  Davis,  city  electrical  in- 
spector, Spokane ;  C.  G.  Gilster,  Washington  Electric 
Supply  Company,  Spokane ;  James  A.  Gorman  and  Ar- 
thur C.  H.  Miller,  Washington  Water  Power  Company; 
Dare  Headington,  Miller  Engineering  Company ;  Harry 
A.  Kinney,  Mosso-Berry  Electrical  Company,  Spokane; 
Mahlon  McCain,  Austin-McCain  Company,  Spokane ; 
Millard  Sebern,  Washington  Electrical  Supply  Com- 
pany, Spokane ;  Fred  M.  Shields,  Idaho-Washington 
Light  &  Power  Company,  Moscow ;  Vincent  G.  Shin- 
Washington  Water  Power  Company  ;  Flugh  L.  Tinling, 
Mosso-Berry,  Electrical  Company;  Earl  R.  Warnes, 
Spokane  &  Inland ;  H.  I.  Bargoin,  Washington  Electric 
Supply  Company,  and  Henry  T.  Whitehouse,  Washing- 
ton Electric  Supply  Company. 

George  Otis  Gray  of  the  Gray  Investment  Com- 
pany is  statesfnan  of  the  Rejuvenated  Sons  for  eastern 
Washington,  and  \^^  J.  Grambs  of  Seattle  occupies  a 
similar  position  for  the  western  part  of  the  State. 

Thursday  afternoon  the  visiting  ladies  were  the 
guests  of  the  Washington  Water  Power  Company  on 
an  automobile  trip  to  the  Spokane  Country  Club.  This 
was  attended  by  thirty  guests  and  a  delightful  trip  was 
"  experienced.  Tea  was  served  at  the  club  house  and 
a  pleasant  social  afternoon  was  spent,  the  party  return- 
ing to  Spokane  in  the  evening. 

In  the  evening  an  informal  ball  was  held  at  the 
Hall  of  Doges,  Davenports.  Seventy-five  couples  at- 
tended this  function  and  disappointment  showed  on  the 
faces  of  all  present  when  the  concluding  number  was 
played.  At  11:30  lunch  was  served  in  the  "Halls  of 
Palms"  and  the  merry  laughter  voiced  the  good  time 
the  entire  party  seemed  to  be  having.  The  affair  was 
admirably  handled  and  an  atmosphere  of  welcome  and 
hearty  fellowship  pervaded  the  hall. 

Friday  evening  was  devoted  to  viewing  Spokane 
hy  electric  light,  and  all  members  expressed  great 
surprise  at  the  modern,  up-to-date  illumination  of  this 


city,  the  number  of  display  windows  and  signs,  and 
the  substantial,  high-class  character  of  these  signs. 

Saturday  evening  the  lady  visitors  were  the  guests 
of  the  Washington  Water  Power  Company  at  a  thea- 
ter party;  they  attended  in  a  body  and  the  perform- 
ance was  greatly  enjoyed. 

On  Saturday  afternoon  the  visitors  were  the  guests 
of  the  Washington  Water  Power  Company  on  an  auto- 
mobile excursion  "viewing"  Spokane. 

Saturday  evening  at  7:30,  the  closing  banquet 
was  held  in  the  Hall  of  Doges,  Davenport's,  Spokane, 
about  125  members  being  present.  The  hall  was  beau- 
tifully decorated,  a  toothsome  menu  prepared,  and 
one  and  all  started  in  for  a  rousing  good  time.  Mr. 
H.  V.  Gates,  of  Hillsboro,  acted  as  toastmaster. 

The  banquet  broke  up  at  12:30,  everybody  tired, 
but  happy,  avowing  this  to  be  the  most  successful 
convention  in  the  history  of  the  association. 

Sunday.  September  24th — visiting  guests  invited 
by  the  Washington  Water  Power  Company  to  make 
an  automobile  inspection  trip  of  the  Long  Lake  and 
Little  Falls  plants.  About  75  attended,  all  reporting 
a  grand  time  and  expressing  surprise  at  the  Washing- 
ton Water  Power  Company's  immense  undertaking  at 
these  points. 

Among  those  who  registered  were : 

Doug-lass  AUnnonrt,  Anacortes  Water  Co.,  Anacortes,  Wash.; 
C.  R.  Andrus,  Pasco  Power  &  Light  Co.,  Pasco.  Wash.;  Thos.  G. 
Aston,  Washington  Water  Power  Co..  Spokane;  B.  P.  Bailey. 
Pacific  Power  &  Light  Co.,  The  Dalles,  Ore.;  A.  H.  Beckwith. 
G.  R.  Beekman.  H.  C.  Billice  and  M.  W.  Birkett  of  the  Wash- 
ington Water  Power  Co.;  Norwood  W.  Brockett,  Seattle-Tacoma 
Power  Co.,  Seattle;  C.  L.  Cleaver,  Granite  Falls  Power  &  Light 
Co.,  Granite  Falls,  Wash.:  W.  R.  Chrysler  and  G.  M.  Corey, 
W.  W.  P  Co.:  O.  B.  Coldwell,  Portland  Ry.,  Light  &  Power 
Co.,  Portland;  Darrel  Corbett.  Chas.  C.  Moore  &  Co.,  Engrs.. 
Seattle;  J.  E.  Davidson.  Pacific  Power  &  Light  Co.,  Portland; 
.'J.  E.  Doane,  National  Electric  Lamp  Association,  Cleveland;  H. 
R.  Dunn.  Seattle-Tacoma  Power  Co..  Seattle;  Eugene  Enloe,  Big 
Bend  Light  &  Power  Co.,  Spokane:  A.  R.  Fairchild.  W.  W.  P.  Co., 
Spokane:  F.  R.  Fantorn,  W.  W.  P.  Co..  Colfax;  D.  F.  Fearing, 
National  Carbon  Co.,  Cleveland:  W.  W.  Ferris,  Grays  Harl^or 
Railway,  Light  &  Power  Co.,  Aberdeen,  Wash.;  J.  G.  Finley.  W. 
W.  P.  Co.,  Spokane:  H.  C.  Fiske  and  J.  B.  Fisken,  W.  W.  P.  Co., 
Spokane;  J.  G.  FIvnn.  Portland  Railway,  Light  &  Power  Co.; 
C.  S.  Foster,  W.  W.  P.  Co.,  Spokane;  H.  E.  Gates,  General  Elec- 
tric Co.,  Spokane;  H.  V.  Gates,  Hepner  Light  &  Power  Co..  Hills- 
boro. Ore.;  W.  J.  Grambs.  Seattle  Electric  Co.;  F.  F.  Griffin, 
W.  W.  P.  Co..  Spokane:  Arthur  Gunn.  Wenatchee  Vallev  Light 
&  Power  Co.,  Wenatchee;  Albert  S.  Hall,  Pacific  Power  &  Light 
Co..  Hood  River,  Ore.;  L.  W.  Harper,  Chelan  Water  Power  Co., 
Chelan.  Wash.:  Arthur  H.  Halloran,  Journal  of  Electricity, 
Power  &  Gas,  San  Francisco;  D.  F.  Henderson,  G.  H.  Hoppin  and 
H.  W.  Howard.  W.  W,  P.  Co.,  Spokane;  C.  C.  James,  Seattle  Elec- 
tric Co.,  Seattle;  J.  J.  Jennings,  Lewis-Clark  State  Improve- 
ment Co..  Lewiston,  Idaho;  J.  D.  Jamison,  Westinghouse  Electric 
&  Mfg.  Co..  Spokane;  Blaine  L.  Renio,  Westinghouse  Electric 
*  Mfg.  Co.;  S.  C.  Lindsay,  Seattle  Electric  Co.,  Stittle:  C.  F. 
Kirckhain,  Seattle  Electric  Co.,  Seattle;  J.  M.  Kincaid,  Port 
Townsend  Light  &  Power  Co.,  Port  Townsend;  Charles  Kolb, 
"Wilbur  Electrical  Co.,  Spokane:  H.  R.  Kriegman.  Pacific  Power 
&  Light  Co..  North  Yakima.  Wash.:  J.  W.  Leighton.  Holablrd 
Electric  Co.,  Seattle;  Chas.  H.  Lund.  W.  W.  P.  Co..  Spokane;  H. 
H.  Levin.  W.  W.  P.  Co.,  Spokane;  G.  W.  Longmeir,  Pacific  Power 
&  Light  Co..  Prosser;  Lewis  A.  Lewis.  W.  W.  P.  Co.,  Spokane; 
C  S  MacCalla,  W.  'W.  P.  Co.,  Spokane:  T.  A.  McGowan,  Idaho  & 
Washington  Light  &  Power  Co.,  Spokane;  A.  C.  McMlcken.  Port- 
land Railway,  Light  &  Power  Co.,  Portland:  D.  C.  McKissick, 
Northwest  Liiiht  &  Water  Co.,  Wallace,  Idaho;  T.  C.  Martin, 
National  Electric  Light  Association,  New  York;  G.  A.  Martin, 
Yamhill  Electric  Co.,  Newberg,  Ore.:  W.  G.  Martin,  Bremerton 
Light  &  Fuel  Co..  Bremerton,  Wash.;  E.  M.  Merrill,  W.  W.  P.  Co.. 
Spokane;  V.  C.  Navlor,  Pacific  Power  &  Light  Co..  Goldendale; 
F  D  Nims  Western  Canada  Power  Co.,  Vancouver,  B.  C. ;  C.  P. 
Osborne.  Portland  Ry..  Light  &  Power  Co.,  Portland:  M.  C.  Os- 
borne W  W.  P.  Co..  Spokane:  C.  E.  Parkes.  W.  W.  P.  Co..  Spo- 
kane-'H  B  Pierce,  W.  W.  P.  Co..  Spokane;  L.  J.  Pospisal,  W.  W. 
P  Co  Spokane:  W.  D.  Roe.  Wilbur  Electrical  Co.,  Wilbur,  Wash.; 
F  L  Rohrbach  W.  W.  P.  Co..  Spokane;  C.  Rumwell,  B.  C.  Electric 
Rv  Co  Vancouer  B.  C. ;  Geo.  S.  Sanderson.  Pacific  Power  & 
Light  Co..  Freewater,  Ore.;  Chas.  A.  Sind,  W.  W.  P.  Co..  Spo- 
kane- O  Skiles,  Pacific  Power  &  Light  Co..  Sunnyside;  M.  D. 
Spencer,  Oregon  Power  Co..  Eugene:  A  V.  Stirling  W.W.  P. 
Co..  Spokane;  R.  E,  Thatcher.  Seattle  Electric  Co..  Seattle;  H. 
V.  Tompkin:  R.  E.  Tompkins.  W.  W.  P.  Co.,  Spokane:  C.  A.  Tur- 
lav.  Portalnd  Ry..  Light  &  Power  Co.,  Vancouver.  Wash.;  H  A. 
Turner.  Seattle  Electric  Co..  Seattle;  C.  P.  Uhden.  W.  W  P. 
Co.,  Spokane:  G.  W.  Uzzell,  W.  W.  P.  Co..  Spokane:  E.  A.  West, 
Portland  Railway,  Light  &  Power  Co..  Portland:  Thos.  W  -Weill, 
Kootenai  Power  Co.,  Coeur  d'Alene,  Idaho;  H.  R.  VFilliams. 
Stevens  Co..  Power  &  Light  Co..  Colville.  Wash.;  J.  S.  Wurtell, 
W.  W.  P.  Co.,  Spokane;  H.  M.  Winter,  Seattle  Electric  Co., 
Seattle. 
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PACIFIC  COAST  GAS  ASSOCIATION. 

The  two  following  papers,  the  one  by  C.  S.  S. 
Forney,  president  of  the  Southern  Counties  Gas  Com- 
pany, and  the  other  by  C.  M.  Hunt,  manager  of  the 
San  Diego  Consolidated  Gas  &  Electric  Company, 
were  read  before  the  recent  Oakland  convention  of 
the  association : 


HIGH   PRESSURE   GAS    DISTRIBUTION. 

BY   C.    S.   S.    FORNEY.i 

The  service  furnished  to  towns,  villages  and  rural 
communities  from  the  central  generating  station  by 
high  pressure  trunk  lines  may  be  considered  as  subur- 
ban gas  distribution. 

The  problems  in  connection  with  this  wcirk  as  to 
engineering  and  construction  features  are  simple  and 
direct  and  have  a  multitude  of  precedent  and  example 
to  fortifv  and  confirm  the  theories  whicn  any  engineer 
will  evolve  by  consideration  of  the  cases  presented. 

Tlie  financing  and  organization  of  a  company  for 
this  work  required  bold  conception  and  conservative 
execution  if  the  proposition  involves  the  acquirement 
of  existing  properties  and  the  linking  and  grouping 
together  of  towns  previously  served  by  unit  genera- 
tion. 

The  operation  of  such  a  property  necessitates  an 
unusual  quality  of  supervision,  because  the  proper- 
ties are  not  under  the  eye  of  the  management  to 
the  extent  that  single  large  plants  and  distributing 
systems  are,  and  the  employees  are  more  removed  from 
the   direct   influence  of  the   management. 

The  logical  method  of  estimating  a  system  for 
suburban  gas  distribution  by  high  pressure  mains  is 
to  consider  the  ultimate  territory  to  be  served  in  its 
various  aspect  as  a  whole.  This  can  be  arrived  at 
best  by  considering  the  towns  which  ultimately  may 
be  a  part  of  the  system  even  though  there  may  be 
a  number  of  other  companies  operating  in  the  terri- 
tory; as  to  conceive  a  project,  it  is  necessary  generally 
to  disregard  the  existing  conditions. 

After  determining  the  towns  which  may  be  served 
by  a  general  system,  the  buildings  in  the  various  com- 
munities and  in  the  suburban  districts  should  be 
counted.  Estimates  based  on  population  are  usually 
arrived  at  by  allowances  for  this,  that,  and  the  other 
condition,  after  assuming  that  so  and  so  will  happen 
or  not  happen,  and  if  so  and  so  does  happen,  it  may 
result  in  something  else. 

The  logical  method  of  determining  the  number  of 
its  consumers  in  a  given  district  is  to  have  the  houses 
and  other  buildings  counted  and  segregated  into  two  or 
three  classes ;  that  is  to  say,  houses  of  a  value  of  $3000, 
or  less,  and  houses  of  a  value  of  more  than  $3000  and 
where  it  is  intended  that  commercial  lighting  shall  be 
done,  a  separate  segregation  of  the  number  of  stores 
should  be  made  and  one  classification  of  other  build- 
ings should  include  churches,  public  buildings,  schools, 
etc. 

There  should  be  considered  the  ultimate  develop- 
ment of  the  territory,  based  on  prediction  of  what 
the  conditions  will  be  in  ten  years.  This  can  be  arrived 
at  in  a  number  of  ways,  but  the  best  method  is  to 
take  the  number  of  acres  of  tillable  land  tributary  to  a 
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certain  town  and  consider  the  probable  ultimate  de- 
velopment of  the  area ;  that  is  lo  say,  to  consider 
whether  it  will  be  divided  into  small  ranches,  large 
ranches,  towns,  cities,  etc.,  and  where,  as  in  Southern 
California,  we  have  horticultural  and  agricultural  de- 
\clopment  of  high  degree,  consider  how  many  acres 
of  the  highest  class;  orange  groves,  walnut  groves, 
etc.,  have  been  developed  to  produce  a  certain  sized 
town  and  then  next  to  consider  how  many  acres  may 
be  developed  to  the  highest  form  from  some  of  the 
lower  classifications,  and  then  determine  what  sized 
town  will  be  produced  thereby. 

The  relation  of  the  size  of  the  town  of  the  inferior 
classes  of  farm  development,  should  then  be  next  con- 
sidered and  the  two  will  result  in  a  basis  for  predict- 
ing; what  the  ultimate  size  of  the  town  will  be,  based 
on  the  ultimate  development  of  the  ciin1riI)nlory 
factors. 

Other  things  may  have  to  be  considered,  as  the  de- 
\elopment  of  a  seaport,  the  building  of  new  lines  of 
railroad,  to  what  extent  the  town  is  dependent  upon 
llic  adjacent  farming  developments  and  the  result  from 
its  being  suburban  to  some  large  community. 

After  these  various  factors  have  been  studied  and 
determined,  the  number  of  gas  meters  in  service  in 
1920  should  be  assumed  at  being  90  per  cent  of  all 
the  buildings. 

After  determining  the  number  of  meters  probable 
in  the  territory  to  be  served  l>y  1920,  a  basis  f)f  $100 
|)er  meter  should  be  used  to  determine  the  capitaliza- 
tion required  by  the  company  in  forming  a  company 
to  serve  a  given  territory.  It  is  desirable  to  have  a  cer- 
tain fixed  relation  between  the  various  classes  of  capi- 
talization; $150  per  meter  being  the  capital  value 
of  a  gas  property,  the  proportion  of  capital  which  rep- 
resents the  actual  physical  value  of  the  jiroperty  should 
not  exceed  80  per  cent  thereof;  the  remaining  20  per 
(cut  representing  intangible  assets.  This  relation  will 
be  referred  to  subsequently  in  this  paper. 

In  view  of  the  new  thought  movement,  which  is  so 
seriously  and  vitally  affecting  public  service  corpora- 
tions, it  seems  desirable  that  the  corporation  should 
receive  its  charter  from  the  State  in  which  it  is  oper- 
ating, to  the  end  that,  if  conditions  work  a  hardship 
under  these  circumstances,  then  that  much  sooner  will 
the  conditions  be  corrected. 

There  should  be  a  straight  line  drawn  between 
the  securities  which  are  sold  for  the  purpose  of  raising 
money  for  the  corporate  needs  of  a  company  and  those 
securities  which  are  taken  and  held  either  for  con- 
trolling purposes  or  as  compensation  for  development 
and  management.  An  excellent  way  to  secure  the 
effecting  of  such  a  plan  is  to  arrange  to  escrow  the 
stock  to  be  sold  with  a  trustee,  under  the  terms  of  an 
<i.i(reement  providing  for  the  issuance  of  the  stock  under 
certain  conditions. 

After  all  of  the  foregoing  has  been  considered 
and  determined  the  next  matter  to  undertake  is  to  con- 
sider what  arrangement  would  be  made  to  serve  the 
territory  in  the  event  that  there  were  no  gas  plants 
now  operating.  Then  consider  and  determine  what  ar- 
rangement would  be  made  to  serve  the  territory  in 
the  event  that  there  were  no  gas  plants  operating  in 
1920. 

After  these  two  things  have  been  determined  co- 
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relate  the  two  so  that  there  will  be  a  minimum  loss 
in  discarding  existing  plants.  After  determining  the 
plant  situation  in  1920,  the  high  pressure  trunk  line 
should  be  laid  out  with  an  idea  of  carrying  the  load 
at  40  pounds  pressure,  based  on  the  amount  of  busi- 
ness in  1920. 

Ihe  next  problem  involved  is  to  fit  the  existing 
manufacturing  plants  into  the  trunk  line  system. 

If  the  plan  is  well  worked  out,  logically  designed, 
and  sound  economical  and  engineering  reasoning  used, 
the  problem  of  securing  capital  for  the  carrying  out 
of  the  plan  would  be  solved,  if  people  were  eager  to 
bid  for  an  opjjorlunity  to  jjarticipate  in  6  per  cent  regu- 
lated public  service  corporation  securities. 

The  company  with  which  the  writer  is  connected. 
Southern  Counties  Gas  Company  of  California,  has 
approximately  CJ/X)  meters  served  by  high  pressure 
trunk  lines,  and  high  and  low  pressure  distributing 
systems. 

The  high  pressure  trunk  lines  are  at  present  oper- 
ating under  a  pressure  of  20  pounds,  and  at  higher 
pressure  arc  designed  to  supply  tiie  particular  groups 
of  towns  .served,  for  ten  years  to  come. 

We  have  shut  down  three  small  plants,  but  main- 
tain them  as  a  reserve  against  possible  interruptions 
in  sections  of  the  high  pressure  mains.  Eventually 
it  is  hoped  to  have  the  entire  system  .served  by  two 
plants,  operating  at  each  end  of  the  through  trunk 
line,  a  distance  of  about  seventy-five  miles.  When 
this  condition  is  reached  and  the  line  completed,  the 
system  will  be  serving  about  12,000  consumers. 

By  moderate  pressure  in  the  mains  of  2  pounds, 
with  individual  regulations,  we  find  that  we  are  able 
to  cut  down  our  maintenance  labor  50  per  cent. 

We  are  operating  seventeen  towns  and  maintain 
an  office  in  each  one.  In  some  of  the  smaller  towns 
we  arrange  with  a  local  druggist  to  represent  the  com- 
pany ;  and  in  the  event  of  trouble  complaints,  or 
break  downs,  advice  is  telephoned  to  one  of  the  given 
offices  where  an  attendant  is  stationed,  and  from 
which  the  work  of  a  j)articuiar  group  of  consumers  is 
handled. 

Other  ccoiiorniLs  have  been  effected  by  shutting 
down  of  plants,  in  labor  and  in  fuel  oil. 

We  have  brought  much  suburban  territory  in  touch 
with  transmission  lines,  from  which  lateral  have  been 
run  into  sparsely  settled  district,  making  it  possible 
to  supply  small  isolated  communities,  which  would 
not  have  had  gas  service  otherwise  for  a  long  time 
to  come. 

The  compression  of  gas  has  made  possible  its  de- 
livery to  remote  sections,  with  comparatively  small 
mains,  making  it  possible  to  consider  favorably  ex- 
tensions which  have  heretofore  been  impracticable. 

This  class  of  distribution,  however,  represents 
comparatively  high  maintenance  and  operating  cost,  as 
the  meter  reading  and  collection  of  delinquent  bills 
under  such  conditions  involves  considerable  expense 
for  transportation,  and  loss  of  employees'  time  in 
transit. 

It  is  our  practice  to  use  only  1500  pound  test  line 
pipe  on  2  inch,  and  larger,  and  we  specify  that  the 
couplings  should  be  hand  set  at  the  factory. 

In  laying  these  mains  we  grade  a  ditch  with  almost 
as  much  care  as  though  we  were  laying  low  pressure 


mains.  At  the  time  of  laying,  the  couplings  are  un- 
screwed and  liberally  coated  with  red  lead,  then  re- 
versed, and  in  practically  70  per  cent  of  the  connec- 
tions we  find  that  we  are  able  to  utilize  all  of  the 
thread  on  the  pipe,  thus  making  our  connections  good 
from  a  friction  standpoint  as  well  as  a  mechanical 
standpoint.  We  have  a  large,  portable  air  compres.sor 
with  which  we  fill  the  mains  with  air  up  to  100  pounds 
pressure.  Each  joint  is  then  carefully  tested  with  soap 
suds,  and  we  have  rca:-on  to  believe  that  our  lines  are 
as  well  laid  as  possible. 

We  insert  expansion  joints  in  the  line  at  various 
points,  such  as  river  crossings,  corners  at  the  end  of 
long  sweeps,  etc.,  and  also  provide  the  line  liberally 
with  valves. 

Our  expansion  joints  and  valves  are  set  in  concrete 
boxes  with  cast  iron  man  hole  covers,  similar  in  de- 
sign to  those  used  in  conduit  work  in  cities,  but  smaller 
in  size. 

.Suburban  gas  distribution  is  growing  in  import- 
ance each  year,  especially  in  Southern  California,  where 
the  trend  seems  to  be  toward  ten-acre  ranches.  In  our 
Southern  Division,  supplying  the  cities  of  Santa  Ana, 
Anaheim,  Orange  and  Fullerton,  we  have  a  gener- 
ating jjlant  at  Santa  Ana,  serving  the  entire  district. 

The  high  pressure  trunk  line  is  4  in.  in  diameter 
and  is  12  miles  long,  and  carries  gas  under  a  pressure 
varying  from  10  to  20  pounds. 

This  territory  included  a  population  of  about  25,000 
IX'ople,  formerly  supplied  from  four  plants.  This  par- 
ticular group  of  towns  ofifers  an  excellent  opportunity 
for  this  class  of  work,  and  it  might  be  termed  "Inten- 
sive Suburban  Distribution." 

From  Santa  Ana,  with  a  population  of  10,000,  it  is 
a  distance  of  three  miles  to  Orange,  with  a  population 
of  5000;  from  Orange  it  is  a  distance  of  four  miles  to 
.\naheim,  with  a  population  of  5500;  from  Anaheim  it 
is  a  distance  of  three  miles  to  Fullerton,  with  a  popu- 
lation of  3500;  while  along  the  road  traversed  by  the 
high  pressure  trunk  line,  there  are  about  20  houses 
lo  the  mile. 

The  gas  for  this  section  is  manufactured  at  Santa 
Ana  and  compressed  through  receiving  tanks  to  a  high 
pressure  trunk  line,  which  is  4  inches  in  diameter  the 
entire  distance. 

The  eventual  plan  on  this  particular  group  is  to 
extend  the  line  a  further  distance  of  thirteen  miles  to 
Whittier. 

The  high  pressure  line,  as  it  passes  through  Santa 
Ana,  is  utilized  to  serve  certain  sections  by  district 
regulators. 

At  the  plants  which  have  been  shut  down,  the  hold- 
ers are  kept  full  and  held  in  reserve  in  case  of  inter- 
ruption of  service  furnished  by  the  high  pressure  trunk 
line ;  small  compressor  plants  being  maintained  to  util- 
ize the  gas  stored. 

In  all  high  pressure  work  the  installation  must  be 
made  with  the  greatest  care  and  with  the  utmost  pre- 
caution, as  small  breaks,  such  as  a  plowed  up  service, 
may  result  in  a  great  deal  of  loss  of  gas  before  the 
pressure  can  be  shut  off. 

The  development  of  high  pressure  gas  distribution 
has  resulted  in  operating  economies,  in  securing  better 
pressure  conditions,  and  has  enabled  us  to  serve  cus- 
tomers not  otherwise  available. 
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OUR  INVESTIGATING  DEPARTMENT. 

BY   C.    M.    HUNT.' 

The  investigating  department  of  a  public  service 
corporation  of  to-day  is  not  the  chamber  of  horrors  it 
was  some  three  years  ago.  The  public  have  rights 
which  we  gladly  respect.  The  policy  of  this  depart- 
ment is  to  shape  its  attitude  as  regards  the  public 
so  that  the  patron  is  bound  to  feel  that  by  simply 
calling  attention  to  a  real  or  imaginary  wrong  it  will 
receive  prompt  attention. 

I  feel  that  the  patron  making  a  complaint  is  hon- 
est in  the  belief  that  a  wrong  exists  which,  from  his 
point  of  view,  needs  immediate  attention  from  this  de- 
partment, and  we  attempt  to  give  that  complaint  imme- 
diate attention,  and  a  full  and  complete  investigation 
is  had.  I  cannot  bring  myself  to  feel  that  even 
though  the  claim  be  an  insignificant  one  it  can  be 
passed  without  a  full  and  complete  investigation,  as 
it  is  the  little  things  that  are  noticed  in  corporations 
and,  odd  as  it  may  seem,  I  do  not  believe  that  the 
general  pulilic  intends  to  impose  upon  this  department. 


Special    1. ;._.    -v.  ..:l     :ur    Investigating 

Department. 

Now,  as  an  investigator,  I  do  not  take  the  position 
that  I  am  at  liberty  to  make  a  patron  feel  as  if  he  or 
she  were  upon  the  witness  stand  when  stating  his  or 
her  complaint,  and  that  I  or  the  investigator  were 
taking  him  through  a  strenuous  cross  examination  in 
the  efifort  to  have  him  admit  that  his  claim  to  poor 
service,  or  even  a  disputed  account,  or  the  like,  was 
not  well  based. 

I  believe,  too,  that  the  matter  of  the  mode  of  trans- 
mission of  either  gas  or  electricity  for  their  burners 
and  lamps  should  be  fully  understood  by  them,  and  I 
have  always  taken  pleasure  in  making  full  and  com- 
plete explanations  whenever  a  patron  showed  an  in- 
terest and  made  inquiry  in  reference  thereto. 

I  feel  too,  that  the  matter  of  a  patron  being 
able    to    read    his    own    meter    is    of    importance, 
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and  the  mechanism  of  a  meter  should  not  be 
shrouded  in  mystery,  but  the  contrary.  A  patron 
should  be  given  full  insight  into  the  the  same  and 
I  for  one  attempt  to  instruct  them  in  meter 
reading  and  for  that  purpose  have  prepared 
devices  whereby  they  may  take  up  the  study  of  meter 
reading  and,  so  far,  have  been  successful,  and  now 
among  our  patrons  find  many  housewives  who  as  con- 
sumers are  able  to  read  their  gas  and  electric  meters. 
Heretofore  a  meter  was  looked  upon  as  a  puzzle  made 
only  for  the  purpose  of  defrauding  the  public  and  not 
for  the  purpose  of  showing  its  consumption.  Along 
that  line,  that  is  for  the  instruction  of  the  general 
public,  we  have  installed  in  the  investigating  depart- 
ment of  this  company,  not  alone  for  our  own  edifica- 
tion, but,  as  I  have  said,  for  the  benefit  of  the  public, 
the  following  equipment: 

A  gas  meter  with  glass  front  and  back,  showing  its 
complete  mechanism.  To  this  meter  we  have  attached 
one  ordinary  open  gas  jet  and  a  mantle  burner.  Be- 
tween the  meter  and  the  burner  are  gauges  showing 
the  consumption  per  hour,  thus  enabling  us  to  show 
the  customer  the  difference  in  the  amount  pf  gas  con- 
sumed on  these  burners,  and  it  is  surprising  to  know 
that  many  disputed  bills  have  been  settled  satisfactorily 
by  this  comparison. 

We  have  also  a  Jones  jet  photometer  showing  the 
candle-power  of  our  gas,  also  a  water  column  pressure 
gauge  which  shows  our  gas  pressure. 

We  also  have  an  electric  recording  volt  meter,  a 
regular  type  I  electric  meter  with  glass  front  showing 
mechanism  of  same. 

To  bring  about  comparisons  in  electric  lighting, 
we  have  bars  upon  which  are  placed  electric  lights, 
the  upper  bar  showing  the  various  sizes  of  carbon 
lamps  and  the  bar  underneath  showing  the  various 
sizes  of  Mazda  lamps.  To  this  we  have  connected  a 
watt  indicaring  meter  with  a  special  dial  which  indi- 
cates the  amount  of  current  consumed  per  hour  on 
any  of  the  lamps  displayed  on  the  bars  spoken  of. 
This  special  dial  is  based  upon  the  rate  upon  which  we 
>ell  our  electric  current ;  namely,  10  cents  per  kilowatt 
hour. 

Along  these  lines,  I  should  like  to  say  that  this 
device,  as  well  as  the  demonstrating  gas  meter  has 
done  as  much  or  more  to  adjust  claims  of  dissatisfied 
customers  than  all  the  talker  or  writer  might  do,  as  it 
is  self-explanatory  and  demonstrates  to  the  customer 
what  words  have  failed  to  do. 

I  have  attached  photographs  showing  views  of  the 
interior  of  this  office. 

I  also  append  a  copy  of  our  investigating  order. 
The  body  of  this  order  covers  a-11  possible  complaints 
as  well  as  the  mode  of  investigating  the  same,  by 
whom,  at  what  time,  time  consumed,. and  various  other 
important  items.  At  the  bottom  of  the  order  you 
will  note  report  of  workmen,  showing  time  of  receipt 
of  order  by  him,  when  executed  and  when  returned  to 
this  office.  On  the  reverse  side  you  will  note  a  de- 
tailed report,  not  only  showing  the  conditions  as  he 
finds  them,  but  the  equipment  and  appliances  of  the 
house  and  also  any  suggestions  which  he  might  make 
which  would  better  the  service. 

A  report  of  this  kind  returned  to  this  office  puts 
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us  in  direct  touch  with  the  facts  concerning  the  com- 
plaint and  at  the  same  time  aids  in  our  load  record. 

After  installing  this  system  of  investigation  and 
giving  the  same  due  and  thorough  trial  our  com- 
plaints have  decreased  very  materially  as  is  shown 
by  the  following  statement :  In  the  last  two  years  the 
complaints  have  fallen  off  from  5  per  cent  down  to  J^ 
of  1  per  cent  of  our  customers  and  this  too,  notwith- 
standing the  fact  that  our  increase  on  meter  sets  has 
raised   from   six   thousand   to   twelve   thousand. 

It  must  be  borne  in  mind  that  in  this  department 
we  have  to  deal  with  complaints  of  high  bills,  poor  serv- 
ice, gas  leaks,  setting  or  removing  meters,  re-reading 
of  meters,  opening  and  closing  of  accounts,  testing 
meters  and  answering  by  letter  of  every  complaint  en- 
tered in  this  office  after  the  order  which  has  been  issued 
thereupon  is  returned  to  the  writer.  Now  this  letter 
explains  to  the  customer  just  what  the  conditions  were 
as  reported,  and  it  is  not  a  stereotyped  letter,  but  deals 
with  each  individual  complaint  and  is  signed  in  person 
by  the  writer. 


^^■^   '^^^'y^^iwil^.^y  ■ '                           ,     ^ 
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Emergency    Instruments    in    Investigating    Department. 

In  order  to  meet  the  demands  and  take  care  of  the 
orders  that  are  entered  in  this  office  we  have  a  force 
of  day  men  as  well  as  night  men.  The  night  force  on 
the  electric  side  consists  of  one  night  man  mounted 
on  a  motor  cycle  and  one  with  an  automobile.  For  the 
gas  we  have  two  gas  night  men  with  steam  automo- 
bile, equipped  with  all  necessary  tools  as  well  as  100 
feet  of  hose  which  can  be  utilized  in  case  the  service 
line  is  choked.  These  men  also  carry  extra  meters. 
Their  office  is  equipped  with  a  complete  telephone 
system,  thus  putting  the  public  in  touch  with  them  at 
all  times.  These  men  make  their  report  before  going 
off  duty  in  the  morning,  thus  putting  this  office  in 
touch  with  what  transpired  during  the  night. 

In  conclusion  I  wish  to  say  that  it  is  the  effort 
of  this  department  to  give  the  public  not  only  satis- 
faction but  perfect  service,  and  that  it  is  not  only  the 
method  and  manner  in  which  this  is  handled  and  what 
is  said  as  much  as  the  way  in  which  it  is  said  and 
the  courteous  treatment  that  our  patrons  receive 
that  is  the  primary  cause  of  our  success — if  we  are 
successful — our  precept  being  that  courtesy  is  a  cheap 
commodity,  and  that  we  attempt  to  be  men  among 
men. 


PRIMER  OF  APPLIED  THERMODYNAMICS. 

Sixth  Lecture. 

Boiler  Efficiency  and  Factor  of  Evaporation. 

In  our  last  lecture  we  looked  somewhat  into  the 
theory  of  perfect  gases,  and  found  the  laws  under 
which  they  act  and  the  consequent  engineering  com- 
putations which  can  be  made.  Before  entering  deeper 
into  considerations  of  work  and  other  thermodynamic 
relationships,  it  will  be  well  for  us  to  go  back  again  to 
our  studies  in  combustion,  and  still  further  see  how 
the  heat  is  made  use  of  after  combustion  takes  place. 
We  have  found  that  where  1  lb.  of  pure  carbon  is  con- 
verted into  carbon  dioxide,  14,600  B.t.u.  are  liberated, 
and  in  the  formation  of  carbon  monoxide  only  4450 
B.t.u  are  given  out.    Hence  if 

W  ^  weight  of  gas  formed  per  lb.  of  carbon, 

K  =    mean  specific  heat, 

T  —  t  =  elevation  of  temperature  produced,  then 


14,600 


T- 


t  =  - 


WK 


for  combustion  to  carbon  dioxide,  and 


4450 

T  —  t  = for  combustion  to  carbon  monoxide. 

WK 

Hence  it  is  evident  that  if  too  much  air  is  supplied 
to  the  furnace,  although  all  of  the  carbon  may  be 
burned  as  carbon  dioxide,  yet  the  cooling  effect 
brought  about  by  enlarging  W  will  reduce  the  tem- 
perature. On  the  other  hand,  when  too  little  air  is 
admitted,  carbon  monoxide  is  formed  instead  of  car- 
bon dioxide,  and  again  the  temperature  is  not  only 
lowered  but  much  heating  value  of  the  coal  or  fuel 
goes  out  of  the  stack.  The  amount  of  air  theoreti- 
cally required  to  burn  one  pound  of  coal  is 

0 

11.52  C-f  34.56  (H )  +4.32  S, 

8 

where  C,  H,  O,  and  S  are  the  proportionate  parts  by 
analysis  of  the  carbon,  hydrogen,  oxygen,  and  sul- 
phur in  the  fuel. 

The  mechanical  device  made  use  of  to  supply  a 
proper  quantity  of  air  for  combustion  and  to  trans- 
fer the  heat  so  formed  into  evaporated  water  or  steam 
it  known  as  a  boiler.  It  is  not  the  purpose  of  this 
lecture  to  go  into  the  makeup  of  the  modern  boiler. 
If  the  reader  desires  to  refresh  his  mind,  a  descrip- 
tion of  an  efficiency  type  of  boiler  will  be  found  else- 
where in  the  pages  of  this  Journal  in  an  account  of 
a  test  performed  on  a  Parker  boiler  by  R.  F.  Cheva- 
lier, consulting  engineer. 

Boilers  are  usually  rated  by  the  number  of  pounds 
of  water  they  can  evaporate  per  hour.  In  1876  it  was 
found  that  a  one-horse  power  engine  required,  as  a 
rule,  a  boiler  of  such  capacity  as  could  evaporate  343/2 
lb.  of  water  per  hour  from  212°  F.  into  steam  at  212°  F. 
In  our  last  lecture  we  found  that  by  experiment  it  has 
been  proven  that  it  requires  970.4  B.t.u.  to  evaporate 


'A  resume,  devoid  of  higher  mathematics,  covering  the 
essentials  of  a  series  of  lectures  now  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students  at   the  University  of  California. 
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1  lb.  of  water  from  212°  F.  into  saturated  steam  at 
212°  F.  We  have  also  found  that  one  B.t.u.  represents 
778  ft.  lb.  of  energy.     Hence, 

1   boiler  horsepower  =  34.5  X  970.4  X  778  =  26,- 
000,000  ft.  lb.  per  hr. 

According  to  our  usual  mechanical  definition,  one 
horsepower  is  such  a  power  as  can  perform  33,000  ft. 
lb.  of  work  per  minute  or  1,980,000  ft.  lb.  per  hour. 
By  comparing  this  with  the  boiler  horsepower  above 
defined,  it  is  seen  that  in  reality  one  boiler  horsepower 
is  equivalent  to  about  13  mechanical  horsepower.  In 
a  word,  in  1876  when  this  definition  was  first  made, 
there  was  the  enormous  loss  of  13  times  the  energy 
formed  in  the  boiler  to  that  actually  given  out  from 
the  steam  engine.  Efficiencies  have  increased  greatly 
since  then,  but  even  with  all  our  modern  refinements, 
we  shall  later  find  that  a  great  gap  still  exists,  due  to 
certain  thermodynamic  laws. 

A  modern  boiler  does  not  simply  perform  the 
function  of  evaporating  water  from  212°  F.  to 
steam  at  212°  F.  As  we  have  previously  seen, 
ir  is  necessary  first  to  heat  the  water  to  the 
evaporation'  point,  which,  in  modern  practice, 
is:  far  different  from  212°  F.  After  heating  it  to 
the  evaporation  or  boiling  point,  it  is  then  necessary 
to  supply  the  heat  of  vaporization,  which  is  in  general 
different  from  the  970.4  B.t.u.  required  at  212°  F.  at 
atmospheric  pressure.  Then,  again,  if  our  boiler  has 
a  superheater,  it  is  necessary  to  supply  heat  per  lb. 
of  steam  in  an  amount  equal  to  the  product  of  the  spe- 
cific heat  and  the  range  of  temperature  of  superheat. 
Therefore  in  order  to  compare  boilers,  one  with  the 
other,  it  is  necessary  to  reduce  their  water  evaporat- 
ing qualities  to  a  standard,  and  this  standard  is  the 
quantitative  amount  of  water  that  the  same  amount 
of  heat  would  evaporate  into  steam  were  the  water 
all  at  212°  F.  and  the  steam  so  formed  remain  at 
212°  F.  The  ratio  of  the  total  quantity  of  heat  ab- 
sorbed by  the  steam  per  pound  from  the  time  it  enters 
the  boiler  as  feed  water  to  that  quantity  of  heat  neces- 
sary to  evaporate  water  from  212°  F.  to  steam  ac 
212°  F.  is  called  the  factor  of  evaporation,  or 

H— h 

factor  of  evaporation  = 

970.4 

li  =  total  heat  in  steam  and  liquid  above  32°  F. 

h  =  total  heat  in  feed  water  above  32°  F. 

As  an  example  of  how  to  compute  this  factor  of 
evaporation  in  any  given  case  let  us  take  the  test 
of  the  Parker  boiler  above  referred  to  as  appearing 
elsewhere  in  this  issue  of  the  Journal.  It  is  seen 
that  in  the  test  of  Jan.  5,  1911,  the  temperature  of 
the  feed  water  entering  the  boiler  was  165°  F.  that 
the  pressure  gauge  read  178.5  lb.,  and  that  the  final 
temperature  of  the  superheated  steam  was  539°   F. 

By  reference  to  the  diagram  of  properties  of 
steam  presented  herewith,  let  us  find  the  properties 
of  steam  for  this  particular  case.  Let  us  begin  at 
the  upper  heading  entitled  "Absolute  Pressure."  As 
our  pressure  is  in  lbs.  per  sq.  in.  gauge,  immediately 
beneath  this  heading  we  find  178.5- lb.  pressure  per 
sq.  in.  Following  a  vertical  line,  we  find  that  cor- 
responding to    178.5   lb.   pressure   per  sq.   in.   gauge, 


the  absolute  pressure  is  193.2,  and  the  temperature 
of  the  saturated  steam  is  379°.  Hence  the  superheat 
i?  539  —  379  ^  160°.  Dropping  further  down  along 
the  vertical  line,  we  find  the  latent  heat  of  the  sat- 
urated steam  is  847.2  B.t.u.,  and  the  total  heat  is  1197.2 
B.t.u.  Still  further  down  along  the  line  vertically, 
we  find  an  intersection  of  our  vertical  line  with  a 
horizontal  line  marked  160°  for  superheat.  Following 
to  the  right  between  the  curved  lines,  we  finally  read 
on  the  extreme  right,  1288  B.t.u.  for  the  total  heat 
of  the  superheated  steam  under  the  conditions  of  this 
test.  This  is  remarkably  accurate  for  the  purposes  of 
our  present  computation.  Since  the  feed  water  is  at 
165°  F.,  its  liquid  heat  is  165  —  Z2,  or  133  B.t.u.  Hence 
for  our  factor  of  evaporation  in  this  illustration,  we 
have 

H  — h 
factor  of  evaporation  = 


970.4 


1288—133       1155 


=  1.19 


970.4 


970.4 


Since  this  boiler  during  eight  hours  evaporated 
156.974  lb.  from  165°  F.  into  steam  at  539°  F.  super- 
heated 160°,  the  same  boiler  evaporating  water  from 
212°  F.  into  steam  at  212°  F.,  would  evaporate 

156,974  X  1.19=186,799  lb. 
In  one  hour  it  would  evaporate 

186,799 

=  23,350 

8 

Hence  its  horsepower  according  to  our  definition 


23,350 


=  676.7 


34.5 

Let  us  next  compute  the  efficiency. 

During  the  eight  hour  test,  11,699  lb.  of  oil  were 
consumed,  and  by  analysis  the  oil  gave  out  18,513 
B.t.u  for  every  lb.  consumed.  Hence  total  B.t.u.  given 
out  by  fuel 

=  11,699  X  18,513 

During  the  eight  hrs.  test  156,974  lb.  of  steam  were 
formed  at  539°  F.,  and  for  every  pound  so  formed, 
we  have  found  it  required  1155  B.t.u.  Hence  total 
E.t.u.  put  into  the  steam 

=  156,974  X  1155. 

Efficiency  is  defined  as  the  ratio  of  energy  trans- 
mitted to  the  steam  to  the  total  energy  given  out  by 
the  fuel.    Hence  the  efficiency  for  this  boiler  is 


156,974  X  1155 
11,699  X  18,513 


83.6%. 


The  student  following  this  series  of  lectures  is 
requested  to  keep  the  steam  chart  embodied  in  this 
lecture,  for  it  will  be  found  exceedingly  useful  not 
onl}-  in  solution  of  such  problems  of  the  boiler  as 
illustrated  above,  but '  for  many  other  applications 
in  succeeding  lectures. 
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Should  the  student  desire  to  compute  the  total 
heat  of  superheated  steam  without  the  use  of  a  chart 
he  should  proceed  in  the  following  manner.  In  a  pre- 
vious lecture  we  have  found  that  the  total  heat  of  sat- 
urated steam  is 

H  =  1150.4 -f  0.3745    (t  — 212) —0.000550    (t  — 212)= 

In  case  the  steam  is  superheated  it  is  necessary 
for  us  to  add  an  additional  amount  of  heat  to  this 
formula  equal  to  the  product  of  the  mean  specific  heat 
of  superheated  steam  for  the  range  under  consider- 
tion  and  the  number  of  degrees  of  superheat.  Hence 
our  formula  becomes 

Hs  =  1 150.4 -f  0.3745  (t  — 212)  —0.000550  (t  =  212)= 
+  k  (T-t) 
where  H,  =  total  heat  of  superheated  steam, 

t  =  temperature  of  saturated  steam  at  boiler 
pressure, 
T  =  temperature  of  superheated  steam, 
k  =  mean  specific  heat  of  superheated  steam. 

The  only  quantity  that  is  variable  and  difficult 
to  arrive  at  in  the  above  is  the  proper  value 
of  k.  Formerly  it  was  thought  that  k  was  a  con- 
stant having  a  value  of  0.48.  Recent  experiments 
have  shown  this  to  be  far  from  the  truth.  The  fol- 
lowing table  taken  from  Peabody's  Steam  and  En- 
tropy Tables  represents  results  compiled  from  the 
exhaustive  tests  of  Knoblauch  and  Jakob,  from  which 
the  value  of  k  is  easily  gotten. 

Let  us  find  the  total  heat  of  superheated  steam  in 
the  problem  above  solved  by  use  of  the  diagrams. 
Since  the  abs.  pressure  in  lb.  per  in.  was  193.2,  I 
look  under  column  headed  14  and  find  199.1,  which 
is  as  near  a  value  as  I  can  find  without  interpolation 
Looking  vertically  downward  I  find  0.55  at  the  inter- 
section of  a  horizontal  line  from  572°  F.  superheat, 
which  is  the  temperature  nearest  the  value  of  the 
test. 

Hence   I  proceed  as  follows : 

t  =  379,  T=539,  k  =  0.55 
.•.H.=  1150.4 -1-0.3745  (379  —  212)  —0.00055  (379  — 
212)= -f  0.55    (539  —  379) 

^  1285.6  B.t.u.  per  lb.  of  superheated  steam. 

This  value  is  seen  to  dififer  by  only  J4  of  one  per 
cent  from  the  value  picked  from  the  chart.  By  inter- 
pretation in  the  table  of  superheated  steam  the  value 
of  k  is  more  nearly  .56  than  .55.  Hence  it  is  seen  that 
the  two  values  even  more  nearly  conform. 

But  one  equation  now  remains  and  we  can  be 
independent  of  steam  tables  if  we  so  desire.  We  need 
some  empiracal  rule  by  which  we  can  compute  the 
temperature  of  saturated  steam  when  the  pressure 
is  given.    In  Power,  March  8,  1910,  we  find  that 


t  =  200  p  '-'.- 101 
in  which  t  is  in  Fahrenheit  degrees  and  p  the 
pressure  in  lb.  per  sq.  in.  From  this  let  us  confirm 
the  above  relation  that  178.5  gauge  or  193.2  absolute 
pressure  exists  when  saturated  steam  is  at  379°  F. 
Sttbstituting 
t=200  (193.2)  '^  —  101  =  200  X  2.405  —  101  =380°  F. 

The  correct  temp,  is  379°  H.  Hence  there  is  an 
error  of  only  about  J4  of  one  per  cent. 

A  diagram  supplying  the  thus  far  missing  infor- 
mation of  liquid  heat  of  steam  will  appear  in  the 
next  lecture,  thus  completing  all  tables  necessary  in 
steam  computation. 

Thermotwisters. 

1.  In  the  test  of  the  Parker  boiler  found  elsewhere  in  these 
columns  during  a  ten-hour  run  180,240  lb.  of  water  were  evapo- 
rated from  a  feed  water  temperature  of  123.4°  F.  to  super- 
heated steam  at  561.2°  F.,  the  boiler  pressure  being  179.7  lb.  per 
in.   (gauge).    What  is  the  factor  of  evaporation? 

2.  From  the  data  given  in  problem  1,  compute  the  horse- 
power rating  of  the   boiler. 

3.  During  the  same  test  mentioned  in  problem  1,  14,093 
lb.  of  oil  were  consumed.  The  oil  has  0.6%  water.  The  calorific 
value  of  the  dry  oil  per  lb.  is  18,681  B.t.u.  by  analysis,  show  that 
the  efliciency  of  the  boiler  was  83.13%  under  the  test  re- 
ferred  to. 

4.  A  pressure  gauge  reads  179.7  lb.  per  sq.  in.  What  is 
the  temperature  of  the  saturated  steam  in  the  boiler.  Compute 
by   the   empiracal   formula  given   above. 

Soloution   of   Thermotwisters — Third    Lecture. 

1.  California  oil  has  a  specific  gravity  of  0.92  and  it  is 
found  to  contain  5%  moisture.  Apply  Le  Conte's  formula  and 
compute  the  calorific  value  per  pound  of  oil. 

We  must  first  compute  what  specific  gravity  the  oil  would 
have  were  no  water  present. 

Let  -x  =  specific  gravity  of  oil  tree   from  water. 
Then,    .05 -)- .95  x  ^.92 
.95  .'C^.87 

or  x=:.916. 
Relationship  on  Beaume  scale  and  specific  gravity  is 

140  140 

B^ 130    or    B  = 130  =  22.8 

sp.  gr.  .916 

Since  B.t.u.  per  lb.  of  oil  =:  17680 -|-  60  B,  we  have 
Calorific    value    of    oil  =  17680 -|-  60  x  22.8  =:  19,048    B.t.u.      Ana. 

2.  A  sample  of  Pocahontas  coal  is  found  by  chemical  anal- 
ysis to  contain  the  following  ingredients: 

Carbon     84.87 

Hydrogen     4.20 

Oxygen    2.84 

Nitroge-n      0.85 

Sulphur     0.59 

Ash    5.89 

Moisture    076 

100.00 

Compute  by  Dulong's  formula  the  calorific  value  of  the 
coal    per    pound    of   fuel. 

Substituting  in  Dulong's  formula  we  have 

0 

Heating  value  of  fuel  per  lb.  =  11,600  C  -|-  62,000  (H )4-  4000  S 

.0284 

=  14,600  X  -8487  +  62,000  (.0120 )  -f-  4000  X  -0059  =  14,790 

S 

Ans. 
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Kg.  per  Sq  Cm.  abs. 
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IS 
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Sq. 

In.  abs 

14.2 

28.4 

56.9 
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142.2 

170.6 
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227.5 

256.0 
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ts 

Cen 

t. 

99° 

120° 

143° 

1SS° 

169° 

179° 

187° 

194° 

200° 

206° 

211°  sat. 

ts 

Fahr. 

210° 

248° 

289° 

316° 

336° 

350° 

368° 

381° 

392° 

403° 

412°  sat. 

2120 

100° 

0.463 

302° 

150° 

0.462 

0.478 

0.515 

392° 

200° 

0.462 

0.475 

0.502 

0.530 

0.560 

0.597 

0.635 

0.677 

482° 

250° 

0.463 

0.474 

0.495 

0.514 

0.532 

0.552 

0.570 

0.588 

0.609 

0.635 

0.664 

672° 

300° 

0.464 

0.475 

0.492 

0.505 

0.517 

0.530 

0.541 

0.550 

0.561 

0.572 

0.585 

662° 

350° 

0.468 

0.477 

0.492 

0.503 

0.512 

0.522 

0.529 

0.536 

0.543 

0.550 

0.557 

752° 

400° 

0.473 

0.481 

0.494 

0.504 

0.512 

0.520 

0.526 

0.531 

0.537 

0.542 

0.547 
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.\n  efficiency  of  83%  is  remarkable  as  boiler  tests 
run.  Elsewhere  in  these  columns  will  be  found  the  be- 
ginning of  an  article  dealing 
Boiler  vvith  a  boiler  test  performed  during 

Efficiencies  the  year  at  the  Fruitvale  station  of 

the  Southern  Pacific  Company's 
plant  in  Oakland.  The  actual  test  results  will  be  pub- 
lished in  the  next  issue  of  the  Journal.  The  efficiency 
as  found  from  the  first  test  proved  to  be  83.6%,  while 
a  test  performed  some  weeks  later  showed  an  effi- 
ciency of  83.13%.  Both  are  remarkable  results  and 
show  the  wonderful  degree  of  perfection  modern 
boiler  design   can  accomplish. 

During  the  test,  data  were  taken  to  determine  the 
weight  of  steam  required  in  atomization  of  the  oil  per 
pound  of  oil  consumed.  It  is  to  be  hoped  many  other 
similar  tests  maj^  be  performed  in  the  near  future 
along  the  same  lines,  in  order  that  considerable  data 
may  be  amassed  relative  to  steam  used  in  atomization. 
A  saving  of  steam  at  the  burner  means  just  so  much 
energy-  retained  in  the  boiler.  The  economic  saving 
of  this  steam  is  not  usually  considered  in  boiler  effi- 
ciencies, but  it  is  evident  that  a  saving  in  the  use  of 
steam  for  atomization  means  the  raising  of  the  effi- 
ciency of  the  boiler  so  far  as  dollars  and  cents  are  con- 
cerned for  costs  in  generating  power. 


It  takes  very  little  stretch  of  imagination  for  us 
to  form  a  mental  picture  of  the  good  old  days  of  yore, 
California's  when  our  forefathers  lived  in  caves 

Proposed  in  the  mountains,  and,  by  means  of 

Amendment  brute  prowess  of  the  one  over  the 

No.  47.  other,  kept  under  control  not  only 

the  worldly  possessions  of  a  neighbor,  but  even  his 
very  physical  life  and  happiness.  As  a  rule,  the  man 
of  great  physical  strenglh  must  have  held  sway  over 
the  brother  of  smaller  stature.  Undoubtedly  this 
state  of  affairs  existed  until  the  smaller  brother  com- 
bined with  another  small  brother,  so  that  by  the 
united  effort  of  the  two,  the  larger  brother  was  made 
the  vassal.  And  so  the  conditions  of  society  were 
gradually  built  up  until  groups  of  individuals  formed 
combinations  against  other  groups,  and  the  stronger 
held  sway  over  the  weaker  group. 

Finally,  for  the  good  of  society,  it  was  recognized 
that  property  and  vested  rights  of  the  individual  must 
be  [irotected  against  all  intruders,  and,  by  means  of  the 
body  politic  of  the  state,  society  so  forced  this  idea 
upon  the  components  of  a  government  that  it  has  be- 
come impregnated  in  the  very  life  of  all  self-ruling 
peoples.  ■  As  a  fundamental  axiom  or  postulate  of  the 
human  makeup,  however,  it  must  be  recognized  that 
what  society  has  at  one  time  decreed  society  may  at 
some  future  period  after  long  stages  of  evolution  en- 
tirely reverse. 

We  say  we  are  free,  that  we  have  liberties  which 
society  cannot  take  from  us.  We  are  free,  and  we  have 
liberties  which  society  cannot  take  from  us,  as  long  as 
society  so  rules.  For  instance,  society  may  rule  to-day 
that  a  certain  class  of  undesirable  individuals  shall 
be  put  to  death,  while  to-morrow,  society  may  rule 
that  no  individuals  shall  suffer  capital  punishment. 

The  unprecedented  industrial  development  of  the 
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world  during  the  past  twenty-five  years  has  forced 
upon  the  thinking  public  new  ideas  which  would  have 
been  so  startling  twenty-five  years  ago  that  then  thev 
would  have  been  regarded  as  dangerously  revolution- 
ary in  character.  The  general  good  and  well-bein;.;' 
of  human  society,  however,  has  demanded  it.  The 
fallacious  idea  that  property  interests  and  property 
rights  are,  like  the  powers  of  medieval  mon 
archs,  of  di\-ine  right,  has  been  seriously  ques- 
tioned by  thinking  men,  who  control  the  final 
decrees  and  dictates  of  society.  The  rise  of  comlji- 
nations,  strong  enough  in  their  power  to  shake  an^l 
shape  the  destinies  of  nations,  has  added  fuel  to  the 
thinking  mind.  The  trend  of  industrial  afifairs  and  of 
our  modern  mode  of  living,  however,  has  been  the 
critical  factor  to  ripen  the  fruits  of  this  thought.  The 
growth  of  populous  cities  congested  into  small  area-^. 
necessitating  for  tlie  very  breath  of  life,  a  perfect  and 
smooth-running  industrial  machinery,  makes  the  jssue 
in  some  cases  a  life  and  death  struggle.  Close  down 
our  railwa3'S,  shut  off  our  electric  power  generation, 
demolish  or  imperfectly  operate  our  water  supply  for 
a  brief  month,  and  we  defy  anyone  to  foretell  the  out- 
come. So  deeply  have  the  transportation  facilities,  the 
\vater  service,  the  light  and  heat  service,  and  the  thou- 
sand daily  human  necessities  of  modern  life  become 
impregnated  in  our  daily  life,  the  very  v.cll-lising  of 
human  society  is  at  stake. 

There  is  a  realization  of  the  great  human  interests 
at  issue,  and  throughout  our  nation  is  heard  a  popular 
demand,  and  a  rightful  demand,  too,  for  a  supervision 
of  the  great  human  necessities.  Like  all  other  great 
movements,  its  first  days  of  conception  were  stormy 
ones,  with  the  demands  of  society  pitted  on  the  one 
bide  crying  for  unfair  and  impossible  legislation,  and 
the  corporate  interests  on  the  other  side,  ugly  and  un- 
approachable. ^^'e  have  now  arri\'ed  at  the  second 
period — a  period  of  results  and  understandings  accom- 
plished. 

In  the  older  States,  where  fair-minded  and  reason- 
able men  have  controlled  the  actions  of  the  Public 
Service  Commission,  the  public,  including  the  cor- 
poration sentiment,  is  overwhelmingly  in  favor  of  the 
commission  form  of  control  for  public  service  corpor- 
ations. It  is  an  attribute  of  the  thinking  human  being, 
distinguishing  him  from  other  members  of  the  ver- 
tebrate familjf,  the  ox,  the  cow,  the  mule  and  the  ass, 
that  in  his  calm,  self-possessed  moods,  he  can  deal  out 
absolute  justice  to  his  fellow  men. 

The  agitation  now  going  on  among  the  voters  of 
the  great  State  of  California  concerning  certain  con- 
stitutional amendments  soon  to  be  decided  at  the 
polls,  is  worthy  of  more  than  passing  mention.  The 
details  of  amendment  No.  47  can  be  found  elsewhere 
in  the  columns  of  this  journal.  We  believe  in  proper 
control  by  a  public  service  commission.  We  believe 
that  this  control  should  be  specific,  direct,  and  so 
worded  that  no  misconstruction  is  possible,  but,  above 
all,  we  believe  that  when  once  granted,  municipalities 
as  well  as  private  corporations  should  be  brought 
within  the  fold  of  supervision. 

The  amendment,  as  proposed,  has  certain  ugly 
features  in  its  makeup.  From  the  days  that  Virgi! 
sang  his  pretty  song  in  the  .-\eneid,  men  have  known 


and  understood  that"variabi!e  et  mutabile  mulier  est" — 
fickle  and  changeable  is  the  mind  of  woman.    But  read 
what  exquisite  fickleness  and  changeableness  it  is  pro- 
posed to  allow  the  municipalities  of  California : 
Senate   Constitutional   Amendment   No.   47,   a   resolu- 
tion proposing  to  the  people  of  the   State  of  Cali- 
fornia   an    amendment    to    section    twenty-three    of 
article    twelve    of    the    constitution  of  the  State  of 
California,  to  confer  upon  the  railroad  commission 
power  and  jurisdiction  to  regulate  and  control  the 
business  of  furnishing  certain  commodities  and  per- 
forming certain  ser\-ices  to  or  for  the  public. 

[Adopted  March  2S.  1911] 

The  legrislature.  of  the  State  of  California,  at  it.s  regular 
session,  commencing  on  the  second  day  of  January,  one  thou- 
sand nine  hundred  and  eleven,  two-thirds  of  all  tiie  members 
elected  to  each  of  the  two  houses  of  said  legislature  voting  in 
favor  thereof,  hereby  proposes  to  the  people  of  the  State  of 
California  that  section  twenty-three  of  article  twelve  of  the 
constitution  of  the  State  of  California  he  amended  so  as  to 
read  as  follows: 

Sec.  23.  Every  pri\'ate  corporation,  and  every  indi\'i-Uial 
or  association  of  individuals,  owning,  operating,  managing,  or 
controlling  any  commercial  railroad,  interurban  railroad, 
street  railroad,  canal,  pipe  line,  plant,  or  equipment,  or  any 
part  of  such  railroad,  canal,  pipe  line,  plant  or  equipment 
within  this  State,  for  the  transportation  or  conveyance  of  pas- 
sengers, or  express  matter,  or  freight  of  any  kind,  including 
crude  oil.  or  for  the  transmission  of  telephone  or  telegraph 
messages,  or  for  the  production,  generation,  transmission  deliv- 
ery or  furnishing  of  heat  light,  water  or  power  or  for  the  fur- 
nishing of  storage  or  wharfage  facilities,  either  directly  or 
indirectly,  to  or  for  the  public,  and  every  common  carrier,  is 
hereby  declared  to  be  a  public  utility  subject  to  such  control 
and  regulation  by  the  railroad  commission  as  may  be  provided 
by  the  legislature,  and  every  class  of  private  corporations, 
individuals,  or  associations  of  individuals  hereafter  declared 
by  the  legislature  to  be  public  utilities  shall  likewise  be  subject 
to   such    control    and    regulation. 

The  railroad  commission  shall  have  and  exercise  such  power 
and  jurisdiction  to  supervise  and  regulate  public  utilites.  in 
the  State  of  California,  and  to  fi-x  the  rates  to  be  charged  for 
commodities  furnished,  or  services  rendered  by  public  utilities 
as  shall  be  conferred  upon  it  by  the  legislature,  and  the  right 
of  the  legislature  to  confer  powers  upon  the  railroad  commis- 
sion respecting  public  utilities  is  hereby  declared  to  be  plenary 
and   to   be   unlimited   by   any   provision   of   this  constitution. 

From  and  after  the  passage  by  the  legislature  of  laws  con- 
ferring powers  upon  the  railroad  commission  respecting  public 
utilities,  all  powers  respecting  such  public  utilities  veste.l  in 
beards  of  supervisors,  or  municipal  councils,  or  other  govern- 
ing bodies  of  the  several  counties,  cities  and  counties,  cities  and 
towns,  in  this  State,  or  in  any  commission  created  by  law 
and  existing  at  the  time  of  the  passage  of  such  laws,  shall  cease 
so  far  as  such  powers  shall  conflict  with  the  powers  so  con- 
ferred upon  the  railroad  commission;  provided,  however,  that 
this  section  shall  not  affect  such  powers  of  control  over 
any  public  utility  vested  in  any  city  and  county,  or  incorpo- 
rated city  or  town  as,  at  an  election  to  be  held  pursuant  to 
laws  to  be  passed  hereafter  by  the  legislature,  a  majority 
of  the  qualified  electors  voting  thereon  of  sjch  city  and 
county,  or  incorporated  city  or  town,  shall  vote  to  retain,  and 
until  such  election  such  powers  shall  continue  unimpaired: 
but  if  the  vote  so  taken  shall  not  favor  the  continuation  of 
such  powers  they  shall  thereafter  vest  in  the  railroad  com- 
mission as  provided  by  law;  and  provided,  furtlier  that  where 
any  such  city  and  county  or  incorporated  city  or  town  shall 
have  elected  to  continue  any  powers  respecting  public  utilities. 
It  may,  by  vote  of  a  majority  of  its  qualified  electors  voting 
thereon,  thereafter  surrender  such  powers  to  the  railroad  com- 
mission in  the  manner  to  be  prescribed  by  the  legislature;  or  if 
such  municipal  corporation  shall  have  surrendered  any  powers 
to  the  railroad  commission,  it  may,  by  like  vote,  thereafter  rein- 
vest  itself  with  such  power. 

Nothing  in  this  section  shall  be  construed  as  a  limitation 
upon  any  power  conferred  upon  the  railroad  commission  by 
any  provision  of  this  constitution  now  existing  or  adopted  con- 
currently herewith. 

The  good  of  California  demands  commission  regu- 
lation. Let  us  make  this  regulation  uniform  and  se- 
cure. An  amendment  that  allows  a  municipality  to  be 
regulated  of  its  own  free  will  by  a  commission  to-day 
and,  should  the  shoes  pinch  on  to-morrow,  to  with- 
draw within  itself,  is  not  only  unfair  to  our  public 
service  corporations,  but  a  danger  to  stability  in  the 
government  of  our  commonwealth. 
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PERSONALS. 

Hal.  Lauritzen,  western  field  manager  for  the  Holophane 
Company,  is  at  San  Francisco. 

P.  C.  Butte,  manager  of  the  Butte  Engineering  and  Con- 
struction Company  of  San  Francisco,  is  at  Vancouver,  B.  C. 

H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  is  at  Los  Angeles. 

W.  L.  Goodwin,  ■('ice-president  of  the  Pacific  States  Elec- 
tric Company,  is  at  Los  Angeles  on  a  business  trip. 

Charles  L.  Turner  has  been  made  assistant  manager  of 
the  Los  Angeles  house  of  the  American  Ever  Ready  Com- 
pany. 

H.  F.  Froesch  of  the  Federal  Electric  Sign  Company,  died 
at  San  Francisco  on  September  27th.  Interment  will  he  at 
Chicago. 

Lee  C.  Moore  of  Pittsburg,  Pa.,  builder  of  transmission 
line  towers,  is  visiting  the  Pacific  Coast,  now  being  in  Los 
Angeles. 

H.  Bostwick,  secretary  to  Jchn  A.  Britton  of  the  Pacific 
Gas  &  Electric  Company,  is  on  his  way  to  Honolulu  for  a 
two  weekt'  vacation. 

J.  W.  Swaren  is  conducting  a  department  of  the  Town 
and  Country  Journal  of  San  Ftanclsco  devoted  to  the  applica- 
tion of  power  to  farming. 

J.  H.  Clover  has  resigned  his  connection  with  the  Holo- 
phane Company  to  become  sales  engineer  with  the  Pacific 
States   Electric   Company. 

J.  A.  Vandergrift,  manager  of  the  Oakland  warehouse 
of  the  National  Electric  Lamp  Association,  has  returned  from 
a  trip  through  the  Northwest. 

J.  P.  Edwards,  the  electrical  and  mechanical  engineer 
of  the  Northern  Electrical  Railway  Company,  of  Chico,  was 
at  San  Francisco  during  the  past  week. 

FVank  H.  Morgan,  an  electrical  engineer  of  Liverpool,  Eng- 
land, has  been  spending  a  few  days  at  San  Francisco,  while 
looking  over  the  principal  electric  transmission  systems  of  this 
country. 

A.  L.  Collins,  formerly  assistant  engineer  with  the  Sac- 
ramento Valley  Irrigation  Company  at  Willows,  Cal.,  is  now 
with  Duryea,  Haehl  &  Oilman,  consulting  engineers,  at  San 
Francisco. 

John  S.  Baiter,  Pacific  Coast  district  manager  of  Crocker- 
Wheeler  Company,  has  returned  to  San  Francisco,  after 
visitin,^  Los  Angeles  on  business  connected  with  a  hydro- 
electric  project. 

John  L.  McCandless,  president  of  the  Hawaiian  Elec- 
tric Company,  Ltd..  of  Honolulu,  passed  through  San  Fran- 
cisco during  the  past  week,  on  his  way  from  the  Islands  to 
the  Northwest. 

S.  E.  Doane.  chief  engineer  of  the  National  Electric  Lamp 
Association,  is  making  a  Pacific  Coast  trip.  Te  spent  the  past 
week  in  the  Northwest  and  after  visiting  Southern  Califor- 
nia will  return  East. 

J.  P.  Bradner  was  married  at  San  Francisco  on  September 
27  to  Mrs.  M.  L.  Luce.  Mr.  Bradner's  many  friends  amon.g 
the  engineers  and  power  companies  of  the  Coast  are  offering 
him  their  most  sincere  congratulations. 

Malcolm  Mclntyre,  general  superintendent  of  the  San 
Francisco,  Vallejo  &  Napa  Valley  Railway  Company,  and 
George  A.  Hearn.  the  company's  chief  electrician,  were  re- 
cent arrivals  at  San  Francisco  from  Napa. 

John  Fiunegan,  the  purchasing  agent  of  the  United 
Railroads  of  Sar.  Francisco,  will  attend  the  National  Street 
Railway  ConvenMon  at  Atlantic  City  next  week.  S.  K.  Colby, 
of  Pierson,  Roeding  &   Co.,  will  also  bo  in  attendance. 


J.  B.  Ingersoll  recently  resigned  as  chief  engineer  of 
the  Spokane  &  Inland  Empire  Railroad  Company  at  Spo- 
kane, Wash.,  to  accept  a  similar  position  with  the  British 
Columbia  Electric  Railway  Company  at  Vancouver,  B.  C. 

Chas.  E.  Hearn,  city  sales  manager  of  the  Electric  Ap- 
pliance Company,  is  retiring  from  that  office  to  represent 
the  company  in  Arizona,  New  Mexico  and  Southern  California. 
Mr.  A.  Meinema  will  succeed  Mr.  Hearn  as  city  sales  man- 
ager. 

John  Coffee  Hays,  general  manager  of  the  Mt.  Whitney 
Power  Company,  is  again  at  San  Francisco  after  visiting 
Visalia  in  connection  with  the  closing  of  contracts  for  addi- 
tional hydroelectric  equipment  at  one  of  the  company's  power 
stations. 

Garnett  Young,  general  manager  of  the  Telephone  Equip- 
ment Company  of  California  has  been  entertaining  a  number 
of  the  company's  sales  managers  at  his  offices  in  the  Security 
Building  during  the  past  week  on  the  occasion  of  their  annual 
meeting. 

W.  S.  Heger,  formerly  representing  the  Allis-Chalmers 
Company,  at  San  Francisco,  returned  to  his  home  in  Marin 
county  a  few  days  ago  after  an  enjoyable  Eastern  trip  dur- 
ing which  he  renewed  old  acquaintanceships  at  Milwaukee 
and  in  Delaware. 

Earle  G.  Alexander,  who  has  been  connected  with  the 
sales  department  of  the  California  Electrical  Construction 
Company,  will  shortly  take  charge  of  the  new  electrical  sup- 
ply house,  which  is  to  be  established  at  633  Howard  street 
by  the  Larbeer  Electrical  Supply  Company  of  Los  Angeles. 

F.  J.  Cram,  sales  manager  of  the  Electric  Appliance 
Company  of  San  Francisco,  will  leave  for  Chicago  next 
week  and  will  spend  a  month  in  visiting  the  various  fac- 
tories represented.  He  will  attend  the  coming  Jovian  Con- 
gress at  Denver,  October  16,  17  and  18,  while  on  his  way 
East. 

Frank  G.  Drum,  president  of  the  Pacific  Gas  and  Electric 
Company,  has  returned  to  San  Francisco  after  spending  some 
days  at  New  York.  He  does  not  officially  confirm  the  rumors 
that  negotiations  are  in  progress  for  the  absorbing  of  the 
Great  Western  Power  Company  and  the  Sierra  and  San  Fran- 
cisco Power  Company. 

C.  W.  Burltett,  electrical  engineer  for  the  Pacific  States 
Telephone  Company,  very  entertainingly  supplemented  Max 
Thelen's  address  on  Public  Service  Commissions  at  the  recent 
San  Francisco  Branch  meeting  of  the  A.  I.  E.  E.,  by  giving 
some  personal  experiences  of  his  pleasant  past  relationship 
with  the  Public  Service  Commission  of  Wisconsin. 

R.  E.  Starkweather,  with  F.  G.  Baum  &  Co.,  has  returned 
to  San  Francisco,  after  looking  over  the  electric  power  trans- 
mis.'^ion  field  around  San  Bernardino.  The  D.  A.  Chappell  in- 
terests are  preparing  to  extend  their  lines  from  Bishop  Creek 
into  that  territory,  and  the  Edison  Electric  of  Los  Angeles 
is  contemplating  a  San  Bernardino  extension  from  the  south. 
C.  E.  Johnson,  who  has  been  sales  manager  of  the  Ameri- 
can Ever  Ready  Company's  San  Francisco  factory  for  some 
time,  is  now  in  the  Northwestern  territory,  his  place  being  filled 
temporarily  by  F.  E.  Blanchfield.  The  latter  has  been  ill  dur- 
ing the  past  year,  but  expects  soon  to  be  able  to  return  to  the 
management  of  the  Northwest  branch  of  the  company  at 
Seattle. 

F.  L.  G.  Knox,  consulting  electrical  engineer  for  W.  P. 
Hanion  Company,  read  a  very  interestin,g  letter  at  the  re- 
cent San  Francisco  Branch  meeting  from  Gano  Dunn,  presi- 
dent of  the  American  Institute  of  Electrical  Engineers.  The 
letter  was  written  while  Mr.  Dunn  was  en  route  to  the  inter- 
national electrical  congress  at  Turin  and  assured  the  San 
Francisco  men  of  his  hearty  and  earnest  co-operation  in  all 
endeavors  to  get  an  international  electrical  congress  at  San 
Frsncisco  In  1915. 
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G.  C.  Noble,  consulting  engineer  and  assistant  professor 
of  electrical  engineering  at  the  University  of  California,  has 
passed  in  his  resignation  to  the  Regents  of  the  State  institu- 
tion to  accept  a  very  flattering  offer  with  the  Pacific  Gas  and 
Electric  Company.  Mr.  Noble  is  receiving  the  sincere  con- 
gratulations of  his  many  friends. 


ELECTRICAL  CONTRACTORS'   NOTES. 

First  Vice-President  Heilbron  of  San  Diego,  reports 
business  fair  in  his  section  of  the  country. 

Harry  Tittel,  manager  of  the  electrical  department  of 
the  John  G.  Sutton  Co.,  is  spending  a  few  days  at  Vancouver, 
where  he  has  a  number  of  jobs. 

W.  McNally,  secretary  Pasadena  contractors,  spent  a  few 
Pasadena  by  the  W.  A.  SIcNally  Company  for  the  sum 
nicely  among  the  contractors  in  Pasadena. 

A  large  street  lighting  contract  was  recently  landed  in 
Pasadena  by  the  W.  A.  McNally  Company  for  the  sum 
of  $15,000.  The  above  figure  includes  lamp  posts  and  un- 
derground wiring  (municipal  system). 

Bill  Hanbridge,  Jr.,  small  son  of  the  secretary  of  the 
State  Electrical  Contractors'  Association,  passed  away,  Sat- 
urday, September  30th,  after  a  two  weeks'  Illness  caused  by 
getting  a  nail  in  his  foot  while  at  play  in  the  country.  The 
funeral  and  Interment  took  place  at  San  Jose  during  the 
past  week. 


TRADE    NOTES. 


The  Wirt  Electric  Specialty  Company  of  Philadelphia  has 
just  issued  an  attractive  pamphlet  on  "The  Dim-a-Lite."  The 
booklet  is  amusing  in  its  portrayal  of  human  nature. 

The  Butte  Engineering  and  Supply  Company  was  recently 
awarded  a  contract  for  a  special  electric  crane  for  use  at  the 
Mare  Island  Navy  Yard.  It  will  be  a  3-phase  high-speed  trav- 
ling  crane  intended  to  carry  timber  into  the  sawmill  connected 
with  the  yard. 

"Modern  Electric  Lamp  Manufacture  and  Lighting  Econ- 
omies" was  the  subject  of  a  joint  lecture  at  Santa  Cruz,  Cali- 
fornia, on  September  28,  by  Frank  W.  Loomis  of  the  Holo- 
phane  Company,  and  F.  D.  Pagan  of  the  General  Electric  Com- 
pany. This  was  given  under  the  auspices  of  the  Chamber 
of  Commerce  at  the  Unique  Theatre. 

The  Pelton  Water  Wheel  Company  has  taken  a  contract 
to  build  for  the  Mount  Whitney  Power  Company  a  Pelton- 
Francis  turbine  which  is  to  be  direct  connected  to  a  General 
Electric  generator  and  installed  in  the  No.  2  power  station 
near  Visalia,  replacing  three  generating  units  driven  by  three 
wheels.  The  new  wheel  is  rated  at  2250  h.p.  and  will  operate 
under  an  effective  head  of  360  feet  at  720  r.p.m. 

The  Chicago,  Milwaukee  and  St.  Paul,  which  is  already 
operating  approximately  2000  miles  of  track  by  the  telephone 
has  recently  ordered  of  the  Western  Electric  Company  75  tele- 
phone selectors  for  use  on  its  Hastings  and  Dakota  Division. 
•Three  circuits  will  be  installed,  the  total  mileage  being  about 
390  miles.  One  circuit  will  run  from  Montevideo,  Minnesota,  to 
Minneapolis,  Minnesota,  with  a  branch  from  Benton  Junc- 
tion to  Farmington  Yards.  There  will  be  twenty-eight  sta- 
tions on  this  circuit  and  the  dispatcher  will  be  located  at 
Montevideo.  A  second  circuit  will  run  from  Aberdeen,  South 
Dakota,  where  the  dispatcher  will  be  located,  to  Mobridge, 
South  Dakota,  a  distance  of  98  miles,  and  will  be  equipped 
with  twelve  stations. 

The  United  States  Reclamation  Service  has  recently  or- 
dered from  the  Westinghouse  Electric  &  Mfg.  Co.,  for  in- 
stallation on  the  Boise  Project,  Idaho,  three  625  k.v.a.,  22,000 


volt,  3-phase  air  blast  type  transformers.  The  government 
has  installed  on  this  project  a  hydroelectric  power  plant  for 
furnishing  energy  to  motor  driven  pumps  used  for  irrigating 
purposes.  As  the  irrigation  season  occupies  only  the  sum- 
mer months,  the  plant  will  be  kept  in  part  operation  during 
the  winter  for  the  purpose  of  supplying  light  to  the  farmer 
and  the  small  towns  on  the  project.  This  company  has  also 
recently  received  a  contract  from  the  United  States  Quarter- 
master's Department,  for  furnishing  the  necessary  trans- 
formers, watlmeters  and  switchboards  for  the  Army  Post 
located  at  Fort  Bliss,  Texas,  and  at  the  Angel  Island  Re- 
cruit Station  near  San  Francisco.  The  Post  is  to  have  an 
electric  lighting  system  installed,  energy  being  purchased 
from  the  local  electric  power  company.  The  apparatus  is 
for  the  purpose  of  distributing,  controlling  and  measuring 
the  current  consumed  in  the  various  buildings  of  these  army 
posts. 


MEETING   NOTICE. 

The  National  Electric  Light  Association  meets  in  Seattle 
next  June  and  an  electrical  exposition  will  be  held  in  Seattle 
at  that  time.  Arrangements  have  been  made  whereby  the 
Armory  will  be  used  for  this  purpose.  Space  will  be  given 
free  of  charge  to  any  one  of  the  electrical  manufacturers  who 
wish  to  exhibit.    No  charge  for  admission  will  be  made. 

The  members  of  the  Seattle  Section  of  the  Xmerican  Insti- 
tute of  Electrical  Engineers  met  at  dinner  at  the  Arctic  Club 
on  the  evening  of  September  16.  This  being  the  first  meeting 
after  the  summer  recess,  no  formal  paper  was  presented. 
Secretary  Whitney  reported  the  business  transacted  at  the 
Chicago  national  meeting  and  Chairman  A.  A.  Miller  out- 
lined a  comprehensive  plan  of  action  for  the  next  year.  In  all 
likelihood  a  Pacific  Coast  meeting  will  be  held  at  Seattle 
about  the  time  of  the  National  Electric  Light  Association's 
convention  there. 


BOOK  REVIEWS. 
Addresses  to  Ennineering  Students.  Bv  Waddell  Sr.  Harring- 
ton, consulting  engineers.  Size  6x9i/.  inches:  493  pages; 
clear  tvne.  durable  binding.  Published  by  Waddell  & 
T-TarriPgton  of  Kansas  Citv.  Missouri,  and  for  sale  by 
Tpchnical  Book  Shop.  Rialto  Bldg.,  San  FVancisco. 
Price   $1.00. 

Messrs.  Waddell  &  Harrington,  consulting  engineers, 
have  added  many  noted  engineering  structures  to  the  engi- 
neering art,  but  never  a  more  lasting  monument  could  be 
ei-ected  than  this  interesting  and  helpful  compilation  of  ad- 
dresses to  engineering  students.  Within  its  covers  will  be 
found  addresses  by  such  men  as  Dean  J.  B.  Johnson,  Charles 
W.  Eliot,  Walter  C.  Kerr.  Dugald  C.  Jackson,  Dr.  M.  E. 
Cooley,  the  authors  themselves,  and  a  host  of  others  The 
whole  tone  of  the  book  is  so  wholesome,  so. optimistic,  so 
full  of  the  very  juice  of  life,  an  engineer,  be  he  young  or 
old,  can  ill  afford  not  reading  It. 

Power  Plant  Testina.  By  Professor  J.  A.  Mover.  A  manual 
rf  experi mental  engineering;  size  6x9%  inches:  436 
nages:  271  illustrative  figures:  cloth  binding.  Published 
by  McGraw-Hill  Bonk  Company  of  New  York,  and  for 
sale  by  Technical  Book  Shop,  Rialto  Bldg.,  San  Fran- 
cisco.    Price.  4.00. 

The  author's  long  experience  in  engineering  testing  both 
in  the  technical  colleges  and  in  the  great  industrial  com- 
panies has  ipade  him  peculiarly  adapted  for  the  production 
of  a  manual  of  testing  suitable  for  the  needs  of  the  students 
and  yet  applicable  also  for  the  engineer  in  the  practice  of 
his  profession.  The  book  discusses  all  the  latest  methods 
for  testing  engines,  turbines,  boilers,  pumps,  refrigerating 
machinery,  fans,  fuels,  and  materials  of  construction.  The 
book  is  an  excellent  college  text-book  and  being  so  recent 
is  indispensable  to  the  testing  engineer. 
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AGUTTER-GRISWOLD   COMPANY'S   NEW    FACTORY. 

Electrical  appliances  of  all  sorts  are  manufactured  by  the 
Agutter-Griswold  Company,  which  recently  completed  a  new 
factory  at  the  corner  of  Aloha  and  Howard  streets,  Seattle. 
The  rapid  growth  of  this  concern  demonstrates  the  industrial 
possibilities  of  the  Pacific  Northwest  as  well  as  any  instance 
that  might  be  picked  out.  Starting  in  humble  quarters  about 
four  years  ago.  it  has  expanded  rapidly  until  today  it  is  the 
leading  manufactory  of  its  kind  in  the  West. 

The  Agutter-Griswold  Company's  new  building  consists  of 


1.   Factory  at  Aloha  and  Howard.      2.   Section  of  General  Offices.     :;     View    of    A.ssembly    P'loor.      -1.   Plating    Department. 

5.   View   of   Machine    Shop.  6.   Steel    Box   Department. 

three   stories   and   a   basement.     It   is   a   concrete   structure,  oft  4  per  cent,  May  showed  a  slight  gain  and  April  a  falling 

00x120  feet,  with  21,000  square  feet  of  floor  space.     The  first  off  of  about  4  per  cent  in  comparison  with  April.     Business 

floor  is  used  for  office  and  storeroom  purposes.     The  heavy  so  far  has  run  at  the  rate  of  about  $66,000,000  for  the  year, 

machinery    required    for    punching    and    forming   switch    and  and    as    there    are    only    tour    months    left    it    seems    more 

panel  parts  is  housed  on  the  second  floor,  where  some  of  the  than  likely  that  1911  will  rank  as  the  company's  second  larg- 

assemblin.g  work  is  also  done.  est   year,  even   taking   into   consideration   further   decreases, 

Other    machinery   required   in   the    construction    of   steel  which   may  or  may  not  materialize.     On   the   basis  of  gross 

cabinets  is  located  on  the  third  floor.     It  also  accommodates  sales  of  $66,000,000   this   year  would   compare   with   previous 

the  plating,  lacquering  and  polishing  department.     The  build-  years   as   follows: 

ing  is  equipped  with  fireproof  vaults  for  the  storage  of  docu-  Gross  Sale.s.          increase,     p.  C. 

ments,  dies  and  expensive  tools  used  in  the  various  manufac-  \1\q   ; ; ' ' ; ; ; ;  ■  /  ; ; ; ; ;:;;;:;: ; ; ; ;   '^eiioooiooo        ^ll'.ooo'.ooo        32 

turing  processes.     All  the  machinery  is  electricallv  driven.  1909    .  .'.\ .'.'.'....'....'.'.'.  .'.'.\ . .'.'.       46!ooo>oo          i3,'ooo!ooo        40 

1908  32,000.000    121.000,000   t39 

_ —  1907  53.000.000    tl6.000.000    t23 

1906  69,000,000     25,000,000    56 

ILLUSTRATIVE  REPORT  FROM  WALL  STREET  JOURNAL  "Sj    •:•':::■::::::■".•■•:;" '        saiMo'ooo            iooo'.OOO         " 

In  comparison  with  most  industrials  the  business  of  the      Jj|JJ?,   ^g'ooo'ooo  s'ooo'ooo        20 

Western   Electric    Company   Is   holding   up   remarkably   well.      I90i    !!.........!!.!!.!!.'!.'.!!.       ii.'ooo.'ooo  — '- — 

Although  four  out  of  the  last  five  months  have  shown  a  de-      "°°   ''''•'""'■"°°  "~ 

crease  in  gross  business,  the  falling  off  has   been  so   slight  ,  ,'^,°'^'   ?5lO.OOO,000 

that  the  Increase  In  the   first  three  months   is   sufficient   to  ti^ecr'eaRe.  ' 

make  the  whole  eight  months  that  have  elapsed,  show  a  gain  The  falling  off  in  business  has  come  chiefly  from  the  east- 
of  3  per  cent  over  the  corresponding  eight  months  of  1910.  ern  section  of  the  country,  the  south,  the  middle  and  far  west- 
August  was  off  about  ",  per  cent  as  compared  with  Au-  tern  territories  showing  improvement  as  compared  with  last 
ssust,  1910,  .Tuly  was  also  off  3  per  cent  from  last  year,  .'ime  year. 
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FINANCIAL. 

ALBANY,  ORE. — The  ilayor  will  appoint  a  committee  to 
investigate   the   feasibilit.v   of  a   $.500,000   water   system. 

LEAVENWORTH,  WASH.— A  $50,000  bond  issue  is  to 
be  submitted  to  the  voters  of  Leavenworth  at  an  early  date. 
The  funds  are  to  pay  for  the  municipal  water  plant. 

GRE3HAM,  ORE.— The  Gresham  water  system  bonds 
issue  of  $20,000  has  been  decidecl  in  favor  of  the  issue  and 
wcrlv  on  the  water  system  is  to  begin  as  soon  as  possible. 

SACRAMENTO,  CAL.— Ten  of  the  first  consolidated 
mortgage  5  per  cent  bonds  of  the  Sacramento  Electric,  Gas 
&  Railway  Company  will  be  retired  in  accordance  with  the 
provisions  of  the  sinking  fund.  Bids  for  the  sale  of  this 
or  a  similar  number  of  bends  will  be  received  by  the  Mer- 
cantile Trust  Company  of  San  Francisco,  as  trustee,  prior  to 
noon  of  October  30,  1911. 


ILLUMINATION. 

ABERDEEN,  W'ASH.- The  City  Council  is  considering 
the  advisability  of  installing  a  municipal  lighting  plant. 

TRACY,  CAL. — An  application  for  a  franchise  to  estab- 
lish a  gas  plant  in  this  city,  has  been  presented  by  H.  F. 
Tillotson,  of  San  Fi'ancisco. 

SNOHOMISH,  WASH.- The  local  council  is  conferring 
with  the  Everett  Gas  Company  in  regard  to  the  betterment 
of  the  local  lighting  system. 

THE  DALLES,  ORE.— The  Hydroelectric  Company  of 
Hood  River  is  asking  a  fifty-year  franchise  of  this  place  for 
supplying  the  city  with  light. 

SEATTLE,  WASH.— The  City  of  Seattle  will  erect  an 
$86.31  power  plant  at  1179  Eastlake  avenue.  B.  H.  Graff,  601 
American   Bank   Building,   contractor. 

ASHLAND,  ORE.— It  is  probable  that  officials  of  the 
Siskiyou  Power  &•  Light  Company  will  submit  a  proposal  to 
this  municipa'ity  for  the  purchase  of  the  municipal  power 
plant. 

THE  DALLES.  ORE.— N.  C.  Evans  of  Hood  River  asked 
for  the  right  and  franchise  to  erect  and  maintain  poles  and 
wires,  and  supply  The  Dalles  with  electricity  for  power  and 
lights. 

WHITTIER,  CAL.— C.  S.  S.  Forney,  president  of  the 
Southern  Counties  Gas  Company.  hasVappeared  before  the 
City  Council  and  asked  that  a  gas  franchise  be  advertised 
for  sale. 

WOOLLEY,  WASH.— A  franchise  for  the  Bellingham 
and  Skagit  County  Interurban  Railway  Company,  to  operate 
an  electric  lighting  and  pi:  v,er  station  in  this  city  has  been  ap- 
plied for. 

MEDPORD.  ORE.— The  Southern  Oregon  Electric  Com- 
pany has  received  the  contract  for  a  street  cluster  lighting 
system  at  a  bid  of  $37  per  post  and  28  cents  per  running 
foot  for  wiring. 

TACOMA.  WASH.— Griffin  Wheel  Company  has  awarded 
a  contract  to  Evans-Dickson  Company,  electrical  engineers,  for 
the  installation  of  a  complete  lighting  system  in  their  plant. 
The  work  will  cost  $1500. 

LOS  ANGELES.  CAL.— The  Board  of  Supervisors  has 
awarded  the  contract  for  placing  an  electric  generating  plant 
in  the  Hall  of  Records  to  the  C.  C.  Moore  Engine  Com- 
pany at  their  bid  of   $21,000. 

VANCOITVER.  WASH.— It  is  reported  that  the  Skamania 
Light  &  Power  Company,  S.  Sampson  of  Stevenson.  Wash., 
president,  will  apply  for  a  franchise  to  enter  the  city  with 
a  power  and  electric  light  line. 

WALLACE,  IDAHO.— The  Washington  Power  Company 
will  at  once  extend  its  lines  into  Sunset  County  for  the  pur- 


liose  of  furnishing  power  for  the  Manhattan  and  .-Vmazon  mines. 
The  company's  engineers  are  on  the  ground  instituting  wcrk- 

FULLERTON,  CAL.— The  city  has  entered  into  a  three 
years  contract  with  the  Southern  California  Edison  Company 
for  an  improved  lighting  system.  The  plans  being  to  use 
about  seventy-five  large  tungstens  and  the  adoption  of  a  cen- 
ter  suspension. 

SEATTLE,  WASH. — The  county  commissioners  will  on 
October  24th  consider  the  application  of  Roy  W.  Comegj's 
for  a  franchise  for  rights  of  way  over  certain  county  roads 
and  streets  for  the  construction  of  electric  light  lines  and  elec- 
tric light  systems. 

ANACORTES,  WASH.— Julius  Nelson,  J.  P.  Benton  and 
E.  D.  Nelson  have  petitioned  the  municipal  council  for  a  30- 
year  franchise  for  a  gas  service.  They  propose  the  immedi- 
ate erection  of  a  gas  plant  and  mains  and  laterals  for  high- 
grade  lighting  and  heating  purposes. 

SAN  FRANCISCO,  CAL.— Word  has  been  received  from 
the  authorities  in  Washington  awarding  the  contract  for 
the  construction  of  the  electrical  system  at  Port  Miley  to 
the  McFell  Electrical  Company,  on  their  bid  of  $17,210.  The 
work  includes  the  complete  installation  of  an  electric  light 
system. 

PASADENA,  CAL.— The  City  Council  has  awarded  a 
contract  for  the  work  on  Orange  Grove  avenue,  between 
Colorado  street  and  Columbia  street,  and  on  Colorado,  Cali- 
fornia and  Columbia  streets  to  W.  A.  McNally  &  Co.,  at  $30,- 
400,  for  installing  lighting  posts,  underground  cables  and 
wires. 


INCORPORATIONS. 

IRONDALE,  CAL.— The  Irondale  Electric  &  Power  Com- 
pany has  been  incorporated  for  $50,000.  by  P.  M.  Brown,  J. 
D.  Phillips  and  others. 

PHOENIX.  ARIZ.— The  Thousand  Springs  Power  Com- 
pany has  been  incorporated  for  $2,000,000,  by  F.  N.  Bancroft, 
vice-president,  and  J.  .T.  Crippen.  secretary.  The  heme  office  is 
in  Denver,  Colo. 

LEBANON,  ORE —The  Sweet  Home  Water  Company  has 
been  incorporated  by  R.  C.  Watldns,  W.  M.  Malone,  A. 
Schippl  and  .1.  H.  Goings.  The  company  expects  to  begin 
work  at  once  on  the  building  of  a  reservoir  on  the  hill  near 
the  school  house  a  half  mile  east  of  the  town. 

MARTINEZ,  CAL. — Acting  for  some  new  wal.3r  company 
which  is  planning  to  enter  Contra  Costa  and  Alameda  coun- 
ties In  opposition  to  the  People's  Water  Company  and  the 
Union  Water  Company,  Charles  Bacon  of  a  local  abstract 
firm  Saturday  filed  two  water  appropriations  for  60.000  inches 
of  water  to  be  taken  from  the  San  Joaquin  River.  Bacon 
refused  absolutely  to  be  questioned  in  any  way,  and  would 
not  even  state  who  he  was  acting  for.  He  did  admit  to  one 
of  the  clerks  in  the  county  clerk's  office,  however,  that  the 
new  water  company  was  planning  to  supply  Oakland,  Brent- 
wood, Walnut  Creek,  Concord,  Byron  and  Livermore. 


TRANSMISSION. 

GRIDLET,  CAL.— The  Gridley  Produce  &  Canning  Com- 
pany's creamery  and  ice  plant  is  preparing  to  install  its 
own   power  and   lighting  plant. 

WALLACE,  IDAHO.— The  Washington  Water  Power 
Company  will  at  once  extend  its  line  to  the  Sunset  country, 
primarily  to  furnish  power  for  the  Manhattan  and  Amazon 
mines. 

REDDING,  CAL. — Peace  has  settled  down  again  upon 
the  lines  of  the  two  power  companies  that  have  been  at  war 
in   Shasta  County.     A   stipulation   provides   that  the   Sacra- 
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mento  Valley  Company,  which  is  building  its  system,  shall 
correct  three  of  the  crossings  where  it  passes  over  the 
lines  of  the  Northern  California  Company.  The  Sacramento 
Valley  Company  agrees  to  construct  all  crossings  in  the  man- 
ner that  shall  be  decided  best  by  the  two  engineers. 

BLAINE,  WASH. — The  construction  of  the  transmission 
line  of  the  British  Columbia  Electric  Company  from  Clover- 
dale,  B.  C,  to  this  place  only  awaits  the  ratification  of  the 
contract  by  the  city  council. 

VENICE,  CAL. — The  Abbot  Kinney  Company  will  build  a 
power  house  here  to  compete  with  the  Southern  California 
Edison  Company.  Orders  for  machinery  have  been  placed 
and  an  investment  of  $100,000  is  planned. 

SAN  BERNARDINO,  CAL.— City  Engineer  Poole  and 
other  officials  of  the  Southern  Sierra  Power  Company  will 
be  here  soon  and  finally  pass  on  the  surveys  of  the  high 
power  line  and  also  the  plans  for  the  power  house  to  be 
erected  between  San  Bernardino  and  Colton. 

MARTINEZ,  CAL. — Maps  and  permits  showing  the  route 
to  be  taken  along  the  waterfront  by  the  Great  Western 
Power  Company  in  its  invasion  of  the  territory  formerly  held 
e>:cliisively  by  the  Pacific  Gas  &  Electric  Company,  were 
filed  with  the  county  clerk  yesterday.  The  entrance  of  this 
company  into  the  field  here  is  creating  a  great  deal  of  in- 
terest among  the  officials  of  the  large  manufacturing  plants, 
as  it  is'  stated  they  are  offering  power  and  heat  at  about 
one-half  that  charged  by  the  latter  company.  Franchises 
along  the  waterfront  from  Crockett  to  Martinez  grant  the 
company  right  over  many  miles  and  the  privilege  of  open- 
ing a  plant  at  Martinez. 


TRANSPORTATION. 

KAMLOOPS,  B.  C. — This  place  is  considering  the  advis- 
ability of  spending  $223,000  for  securing  hydroelectric  power 
from  the  Barrier  river. 

BURLINGTON,  WASH.— The  City  Coimcil  has  granted  a 
franchise  to  the  Bellingham-Skagit  interurban  to  pass  through 
the  city  from  north  to  south. 

HUSUM,  WASH.— The  Pacific  Power  &  Light  Company 
has  applied  for  a  permit  to  construct  an  electric  line  from 
the  plant  at  this  point  to  Underwood. 

EUGENE,  ORE.— The  Oregon  Electric  Railway  Company 
has  surveyors  at  work  near  here  establishing  levels  prepara- 
tory to  active  construction  work  in  the  near  future. 

SEATTLE,  WASH.— City  Engineer  R.  H.  Thomson  has 
been  instructed  to  prepare  plans  for  the  construction  of  the 
Seattle-Renton  electric  railway  system  of  this  city.  Estimated 
cost,  $800,000. 

VICTORIA,  B.  C— It  is  announced  that  the  British  Colum- 
bia Electric  Railroad  Company  will  proceed  at  once  with  the 
construction  of  IS  miles  of  suburban  extension  cf  that  road 
along  the  Saanich  peninsula. 

WHITEFISH,  MONT.— It  is  announced  that  D.  R.  McGin- 
nis,  Flathead  capitalist,  is  making  arrangements  to  finance  the 
proposed  Kalispell-Whitefish  electric  road,  and  it  Is  thought 
that  work  will  start  this  fall. 

VANCOUVER,  WASH.— It  is  reported  that  the  Mount 
Hood  Railway  &  Power  Company  will  expend  more  than 
$1,000,000  in  building  electric  lines  in  Vancouver  and  Clark 
county  within  the  next  two  years. 

MOSCOW,  IDAHO.— It  is  announced  that  the  Si>okane  & 
Inland  Empire  railroad  will  erect  stations  on  the  Moscow 
and  Colfax  lines.  Plans  are  now  being  prepared  at  the  office 
of  R.  Budd,  chief  engineer,  in  Sjiokane. 

SANTA  ANA,  CAL.— The  City  Council  has  passed  an  or- 
dinance relating  to  tne  franchise  of  the  Santa  Ana  and  West- 
minister Railway  Company  on  Second  street,  so  that  elec- 
tricity may  be  used  as  motive  power  on  Second  street. 

SANTA  MONICA,  CAL.— The  City  Council  has  passed 
an  ordinance  granting  to  the  Los  Angeles  Pacific  Company 
the  right  to  construct  and  for  a  period  of  fifty  years  operate 


a  single  or  double  track  electric  railroad  upon  certain  public 
streets  of  this  city. 

CHELAN,  WASH.— H.  M.  Herzog  of  Seatte,  at  the  head  of 
a  company  of  engineers,  has  started  surveying  the  Chelan 
river  gorge.  It  is  reported  that  this  work  is  being  done 
for  the  location  of  the  dam  contemplated  by  the  Great  North- 
ern for  the  development  of  power. 

SEATTLE  WASH.— The  City  Council  has  passed  a  reso- 
lution, instructing  the  board  of  public  works  to  call  for  bids 
for  the  construction  of  a  municipal  car  line  where  the  old 
Reiiton  line  is  now  located.  The  next  step  will  have  to  be 
taken  by  the  Board  of  Public  Works. 

BAKER,  ORE.— F.  A.  Harmon  and  E.  P.  Bodinson,  local 
delegates  of  the  Commercial  Club  on  the  feasibility  of  con- 
structing an  interurban  railway  from  this  city  to  some  outside 
point,  have  returned  from  Boise,  Idaho.  The  delegates  were 
enthusiastic  in  regard  to  the   proposed  line. 

VANCOUVER,  B.  C— A  plan  is  on  foot  for  the  construc- 
tion of  an  electric  line  and  supplying  electric  power  to  private 
consumers  throughout  the  Okanagan  valley.  This  is  to  be 
done  under  a  charter  granted  to  the  Coteau  Power  Company 
iind  recently  acquired  by  Wm.  Mackenzie,  Donald  Mann  and 
their  associates. 

BAKERSFIELD,  CAL.— Application  has  been  made  to 
the  Board  of  Trustees  by  the  San  Joaquin  Light  &  Power 
Company  for  a  franchise,  for  a  period  of  50  years,  to  con- 
struct and  maintain  a  street  railroad  upon  certain  public 
streets  and  highways,  to  be  operated  by  electricity  in  the 
city    of   Bakersfield. 

MISSOULA,  MONT.— Charles  A.  Clark,  representing  his 
father,  W.  A.  Clark,  announces  that  he  has  ordered  the  local 
officials  of  the  Clark  Street  Railway  Company  to  start  sur- 
veying immediately  for  an  electric  railway  from  Missoula 
across  the  southwestern  portion  of  the  Flathead  country  to 
the  foot  of  the  Flathead  lake. 

VANCOUVER,  WASH.— The  City  Council  has  practically 
agreed  to  grant  an  electric  railway  franchise  to  Lawrence 
Harmon,  said  to  represent  Chicago  capitalists.  The  company 
represented  binds  itself  to  have  at  least  three  miles  of  road 
in  operation  by  April,  1914,  and  is  also  expected  to  build 
into    various   parts   of   Clark   county. 

SEATTLE,  WASH.— It  is  announced  that  Dibble-Haw- 
thorne &  Co.,  Bank  of  Commerce  Building,  Tacoma,  have 
secured  the  contract  for  constructing  the  electric  line  from 
Oxl)ow  to  Lake  Burien  for  the  Highland  Park  &  Lake  Burien 
Railway  Company,  American  Bank  Building,  Seattle,  at  ap- 
liroxiraately  $150,000,  to  he  seven  miles  in  extent. 

LOS  ANGELES,  CAL.— Plans  for  a  five-mile  track  to  be 
the  connecting  link  of  the  Corona  and  Colton  systems,  and  giv- 
ing a  clear  run  from  Corona  to  Riverside  and  San  Bernardino 
were  made  by  the  Pacific  Electric  officials  recently.  Work 
on  the  track  will  be  started  at  once,  P.  D.  Wing  being 
commissioned  by  the  company  to  procure  the  proper  fran- 
chise. 

MARTINEZ,  CALL — The  positive  assurance  has  been 
siven  that  if  the  people  of  Martinez,  Alhambra  Valley  and 
the  surrounding  country  will  subscribe  to  stock  and  buy 
l)onds  in  the  sum  of  $150,000,  an  electric  line  will  be  built  from 
the  county  seat  through  the  Alhambra  Valley  to  Walnut 
Creek,  connecting  there  with  the  main  line  of  the  Oakland 
&   Antioch   Railway. 

SAN  FRANCISCO,  CAL.— The  United  Properties  Com- 
pany has  given  out  a  contract  for  $2,000,000  worth  of  elec- 
trical equipment.  Just  what  this  order  consists  of  cannot 
be  learned,  but  it  is  believed  that  this  is  the  first  move 
toward  important  extensions  of  the  Key  Route  system.  Ac- 
cording to  President  E.  A.  Heron,  work  on  the  system  north 
to  Richmond  and  San  Pablo  and  south  to  San  Jose  will  be 
rushed   within    the   next   few   months. 

PORTLAND,  ORE. — Chicago  capitalists  have  organized 
;i  company  to  construct  an  electric  line  from  Vancouver, 
Wash.,  north   to  the   South   Fork  of  the  Lewis  River,  north- 


October  7,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


341 


east  to  Klickitat  Pass,  a  distance  of  100  miles.  In  addition  to 
the  electric  line,  the  promoters  will  operate  coal  mines,  saw- 
mills and  townsite  properties.  Between  $10,000,000  and  $15,- 
000,000  is  back  of  the  project.  H.  L.  Harmon  of  Chicago  is 
promoting  the  enterprise.  In  his  absence  E.  R.  Ernsberger,  of 
the  Mt.  Hood  Railway  &  Power  Company,  looks  after  the  in- 
terests of  the  concern. 

SAN  FRANCISCO.  CAU— It  is  announced  that  the  lay- 
ing of  steel  for  the  Tidewater  &  Southern  railroad  will  be- 
gin at  Tiirlock  within  a  week.  ,T.  H.  Wallace,  chief  engineer 
of  the  company,  has  completed  arrangements  with  the  South- 
ern Pacific  Company  for  the  construction  of  a  spur  track 
within  the  city  limits  of  Turlock  to  connect  the  Southern 
Pacific's  main  line  with  the  right  of  way  of  the  Tide- 
w-ater  Southern,  thereby  permitting  the  transfer  of  cars 
loaded  with  ties,  steel  and  equipment  from  one  system  to  the 
other.  Grading  of  the  right  of  way  from  a  considerable  dis- 
tance north  has  been  completed  to  the  limits  of  Turlock,  but 
the  Tidewater  and  Southern  management  decided  to  refrain 
from    tearing   up   city    streets    until    absolutely   necessary. 

SAN  FRANCISCO,  CAL.— A  loop  for  the  western  end  of 
the  Geary  street  city  railroad  has  been  recommended  to 
the  Mayor  and  Supervisors  by  Patrick  Broderick,  the  super- 
intendent of  construction  of  this  railway,  and  Public  Works 
Commissioner  Cuarles  S.  Laumeister.  The  loop  plan  provides 
for  the  following  route:  From  Thirty-third  avenue  along  Pt. 
Lobos  avenue  to  Forty-eighth  avenue,  thence  along  Cliff  ave- 
nue and  the  Great  Highway  to  C  street,  along  C  street  to 
Thirty-seventh  avenue,  and  then  on  Thirty-seventh  avenue, 
B  street.  Thirty-sixth  avenue,  A  street  and  Thirty-third  ave- 
nue to  Point  Lobos  avenue.  It  is  stated  by  Broderick  and 
Laumeister  that  this  scheme  will  keep  the  city  railway  from 
crossing  the  United  Railroads  tracks  and  the  use  of  the 
United  Railroads  tracks  will  be  wholly  avoided. 


TELEPHONE  AND  TELEGRAPH. 

FRESNO,  CAL. — A  complete  telephone  system  is  to  be 
established  along  the  route  of  the  Guaranty  Pipe  Line  Com- 
pany from  the  Midway  oil  field  to  Ventura  and  bids  are 
now  being  received  pending  the  letting  or  the  contract. 

FORT  SHAW,  MONT.— J.  B.  Bond,  engineer  of  the  Sun 
River  Irrigation  project,  is  in  the  canyon  and  Willow  Creek, 
located  near  this  city,  arranging  for  the  immediate  construc- 
tion of  a  telephone  line  between  Willow  Creek  and  Warm 
Springs. 

HANSEN,  IDAHO. — A  movement  is  well  along  by  inde- 
pendent and  disconnected  rural  telephone  systems  in  Twin 
Falls  county  for  the  connection  of  all  the  rural  lines.  The 
territory  served  will  be  widened  by  the  additional  construc- 
tion of  lines. 

SEATTLE,  WASH.— The  U.  S.  transport  Burnside  has 
departed  for  Alaska  waters  to  start  repair  work  on  the  gov- 
ernment cable  between  Sitka  and  Valdez. 

VALE,  ORE. — The  city  has  decided  to  permit  the  Independ- 
ent telephone  line  to  come  into  the  city. 

BAKERSFIELD,  CAL.—Bids  are  about  to  be  sought  from 
Bakersfield  building  contractors  for  construction  of  the  three- 
story  and  basement  building  of  the  Pacific  Telephone  &  Tele- 
graph Company  on  the  north  side  of  Twentieth  street.  The 
building,  equipped  as  a  central  office  and  exchange,  will  cost 
$80,000.  Although  the  general  plans  were  made  in  the  ar- 
chitectural office  of  the  company  at  San  Francisco,  OrvlIIe 
L.  Clark  of  this  city  will  be  supervising  architect.  The  build- 
ing will  be  made  of  reinforced  concrete  with  facade  of  mis- 
sion design,  executed  in  cement  with  brick  and  granite  trim- 
mings. 

COLUSA,  CAL. — The  committee  of  telephone  patrons 
appointed  to  meet  with  the  directors  of  the  Colusa  County 
Telephone  Company  Saturday  afternoon  received  little  en- 
couragement, the  officials  remaining  firm  in  their  decision 
to  raise  the  telephone  rates,  beginning  October  1.    They  made 


no  impression  on  the  officials  of  the  telephone  company,  which 
has  no  competition  in  this  county.  They  were  informed  to  pre- 
sent the  notice,  which  is  signed  by  110  subscribers  to  the  main 
oflce  and  the  instruments  of  the  protesting  parties  would  be  re- 
moved. The  committee  was  also  informed  that  to  again 
obtain  a  telephone  after  the  instrument  is  once  removed 
would  cost  $.5  besides  the  regular  rate.  The  directors  of 
the  telephone  company  are  J.  F.  Campbell,  Oscar  Robinson,  J. 
H.   Balsdon,  Charles  Schaad  and  Dr.  W.  T.   Bathbun. 

LOS  ANGELES,  CAL.— Reports  are  current  here  that  the 
Home  Telephone  Company  is  planning  to  sell  its  plants  and 
equipment  in  California  to  the  Pacific  Telephone  &  Tele- 
graph Company.  It  is  stated  that  the  deal  will  include  the 
Home  Company  of  Los  Angeles,  the  Bay  Cities,  which  em- 
braces those  at  San  Francisco,  Oakland  and  Berkeley,  and 
the  subsidiary  concerns  in  the  State.  It  is  no  secret  that 
the  Home  Company  has  found  it  an  uphill  fight  against  the 
Pacific,  especially  in  San  Francisco  and  the  other  cities 
about  the  bay.  For  a  time  its  business  here  gave  promise 
of  great  proportions,  but  of  late  the  Pacific  has  strengthened 
itself  through  the  juirchase  of  a  number  of  small  companies  in 
Southern  California.  It  is  thought  that  the  deal  may  take  the 
form  of  a  consolidation  or  merger,  through  which  the  holders  of 
Home  Telephone  securities  would  be  given  bonds  or  stock 
of  the  Pacific  Company.  Officials  of  the  two  companies 
state  that  the  matter  has  not  reached  a  stage  where  it  can 
be  discussed. 


WATERWORKS. 

HERMISTON,  ORE.— Hermiston  will  advertise  for  bids 
for  the  sale  of  bonds  for  the  construction  of  the  Hermiston 
water    system. 

VISALIA,  CAL. — Exeter  has  voted  for  a  new  water 
system,  carrying  the  $42,500  bonds  by  a  vote  of  120  to  8. 
The  success  of  the  bond  issue  means  the  extension  of  the 
water  system  and  fire  protection  all  over  the  municipality. 

JACKSONVILLE,  CAL.— A  contract  for  the  completion 
of  the  Jacksonville  waterworks  system,  began  last  year  by 
J.  I.  Mears,  has  been  awarded  to  the  Jacobson-Bade  Com- 
pany for  the  sum  of  $43,000  less  the  amount  of  estimate  al- 
lowed Mears  for  the  completed  work  and  material. 

HONOLLTLU,  T.  H. — Bringing  water  from  the  windward 
side  of  the  island  at  a  cost  of  $1,500,000  is  the  plan  of  the 
two  engineers,  J.  B.  Lippincott  and  Carl  Worthen,  who  have 
been  studying  the  pro|)osition  for  the  Oahu  Sugar  Company. 
Roughly,  the  plan  is  to  bring  the  water  by  a  tunnel  at  the 
head  of  Walahole  gulch  through  to  the  head  of  Waihawa 
gulch  and  from  there  distribute  the  water  where  needed. 
The  system  will  have  a  capacity  of  100,000,000  gallons  dally, 
and   a   daily    minimum    flow   of    15,000,000. 

BAKERSFIELD,  CAL.— The  Western  Water  Company, 
a  Bakersfield  corporation,  plans  to  supply  Taft  and  the  Mid- 
way field  with  a  fresh  water  supply  taken  from  wells  sunk 
near  the  river,  and  has  completed  its  station  No.  1  at  the 
water  wells  and  is  awaiting  the  pumping  machinery.  Four 
miles  of  the  pipe  line  ditch,  have  been  completed  and  a 
ditching  machine  is  now  to  be  used  to  complete  this  work, 
and  it  is  expected  to  make  progress  at  the  rate  of  close 
to  a  mile  a  day.  The  company  expects  to  be  delivering 
water  to  its  customers  by  October  1,  when  a  supply  of 
20,000  barrels  will  be  available.  Contracts  are  now  being 
made  with  the  oil  companies  of  the  Midway  territory,  the 
Union  Oil  Company  having  contracted  for  10,000  barrels  a 
day  for  five  years.  Station  No.  2,  in  the  town  of  Taft,  is 
now  being  made  ready.  The  plant  is  in  triangular  tract  at 
the  head  of  Kern  street,  extending  from  North  to  Lucard 
street,  with  250  feet  frontage  on  Lucard  and  640  between 
North  and  Lucard.  The  main  office  will  be  opposite  Kern 
street.  It  will  be  a  frame  building.  The  power  house  will  be 
on  Lucard  street,  with  the  supply  warehouse  in  the  rear. 
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Aluminum  Company  of  America 

Benjamin    Electric    Manufacturing    Company 

Blake  Signal  &  Manufacturing  Company 

Bonestell    &    Company 13 

Bridgeport   Brass   Company 4 

Brill  Company,  The  J.  G 

Brilliant    Electric    Company 2 

Bro')ks-Follis  Electric  Corporation 

Buckeye  Electric  Company,  The 

Century  Electric  Company 5 

Colonial  Electric  Company 1 

Colonial  Electrical  Agency  Company 15 

Crocker-Wheeler  Company   

D.  &  W.  Fuse  Company 5 

Dearborn   Drug   &   Chemical  Works 17 

Duncan  Electric  Manufacturing  Company    

Economy    Electric    Company 15 

Electric  Storage  Battery  Company 5 

Farnsworth  Electrical  Works   13 

Farrar  &  Company,  J.  C 

Fort  Wayne  Electric   Works 

Fostoria  Incandescent  Lamp  Co 

General  Electric  Company 11-16 

Goeriz,  O.  C.   &   Co 

Gould  Storage  Battery  Company 18 

Habirshaw    Wire    Company 

Hammel   Oil   Burner   Company 

Hemingray   Glass   Company 15 

Hitchcock  Military  Academy 13 

Holophane  Company  

Holtzer-Cabot  Electric  Company    5 


Home    Telephone   Company 

Hughes  &  Company,  E.  C I7 

Hunt,   Mirk   &  Company 6 

Indiana  Rubber  &  Insulated  Wire  Co 

Johns-Manville   Co.,   H.   W 

Kellogg  Switchboard  &  Supply  Co 

Kelman   Electric    &   Manufacturing   Co 4 

Klein  &  Sons,  Mathlas 13 

Locke  Insulator  Manufacturing  Co 4 

Moore  &  Co.,  Engineers,  Chas.  C 

National    Metal    Molding   Company 18 

New  York  Insulated   Wire  Company 3 

Oho   Brass  Company 

Okonite   Company    18 

Pacific  Gas  &  Electric  Company 17 

Pacific    Meter    Company 17 

Pelton  Water  Wiieel  Company 17 

Pierson,  Roeding  &  Company 4 

Portland  Wood  Pipe  Company 

Schaw-Batcher  Company  Pipe  Works,  The   13 

Southern  Pacific  Company '. 18 

Sprague    Electric  Works 3 

Standard  Underground  Cable  Company 18 

Technical    Book    Shop 

Tracy  Engineering  Company 13 

Thomas  &  Company,  R 

Western   Electric   Company 13 

Westinghouse    Machine    Company 6 

Westinghouse  Electric  &  Manufacturing  Co 

Weston  Electrical  Instrument  Company 3 

Wilbur,  G.  A 


Come  in  on  the  Ground  Floor 

and  see  us  in  our  old  home  at  the 

RIALTO    BUILDING 

The  Technical  Pubhshmg  Company,  Publishers 
of  the  Journal  of  Electricity,  Power  and  Gas, 
have  moved  to  permanent  quarters  in  the  new^ 
Rialto  Building.  We  are  located  this  time  on 
the  ground   floor  at   the  left    of    the  elevator. 
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TRAFFIC  CONGESTION  IN  LOS  ANGELES. 


The   congestion   of  an   enormous   population   into  of   the    larger   coast    cities    are    today    suffering   from 

relatively  small  areas  in  the  rapidly  growing  Ameri-  want  of  proper  and  systematic  planning  in  the  han- 

can  cities  has  given  rise  to  a  new  branch  of  modern  dling  of  the  enormous  suburban  crowds  flooding  the 

engineering.      In    the    cities    of    Xew    York.    Chicago i,  business    districts    during   certain    hours    of    the    day. 


Los   Angeles   Car  Cong-estion    nn    Main   Street.    It   is   hoped  to    remedy    this    evil    in    the    Southern    California    city    by 

routing  the  Suburban  Cars   on   San    Pedro. 


and  Philadelphia,  agitation  over  resultant  traffic  de- 
moralization, led  these  cities  to  institute  investiga- 
tions of  ways  and  means  for  betterment  several  years 
ago.  Commissions  were  appointed,  engineers  re- 
tained and  systematic  study  undertaken.  The  result 
has  been  that  out  of  chaos  and  confusion  well-regu- 
lated traffic  balance  is  being  maintained  throughout 
the  great  cities  of  the   East. 

The  unprecedented  growth  of  the  cities  of  the 
West  has  created  conditions  new  and  unencountered 
in  the  slow  and  steady  growth  of  eastern  cities.    All 


The  first  city  to  actually  employ  an  expert  versed  in 
traffic  congestion  experiences  is  Los  Angeles.  San 
Francisco  has  recently  followed  her  example  and  it 
is  to  be  hoped  that  immediate  and  effective  recom- 
mendations Svill  be  made  and  acted  upon  to  take  care 
of  the  paralyzed  condition  there  met  with  due  to 
the  recent  influx  of  people  anticipating  early  activi<-ies 
to  be  brought  into  life  in  the  working  out  of  the 
details  of  the  Panama-Pacific  Fair. 

In   the  study  of  conditions  at   Los   Angeles   and 
in  fact  in  the  case  of  San  Francisco,  Bion  J.  Arnold, 


344 


JOURNAL    OP    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.  16 


One    mile    of    Car    Congestion    in    Los    Angeles    on 
Main   Street. 

th|e  well  known  traffic  expert  of  Chicago,  is  retained. 
A  partial  report  for  betterment  of  conditions  at 
Los  Angeles  lias  just  been  made  and  interesting  re- 
commendations are  now  being  acted  upon. 


Bio.  J.  Arnold,  the  Noted  Traffic  Expert.  Who  i.s 
Conducting-  an  Investiation  in  Los  Angeles  and  San 
Francisco. 


P.ion  J.  Arnold  has  submitted  his  report  on  the 
traffic  congestion  in  Los  Angeles  and  the  same  has 
been  approved  by  the  Municipal  Railroad  Committee 


Map   of  Congested   Portion    of  Los  Angeles. 

and  will  be  acted  upon  soon  by  the  City  Council.  Mr. 
Arnold's  report  is  very  interesting  and  points  out 
indirectly  the  immense  growth  of  Los  Angeles  during 
recent  years. 

It  is  proposed  to  take  the  interurban  cars  from 
Main  street  to  San  Pedro.  Two  plans  are  proposed 
for  the  building  of  the  line  on  San  Pedro,  one  plan 
is  for  the  city,  at  a  cost  which  Mr.  Arnold  estimates 
to  be  about  $130,000.  to  build  the  railroad  itself.  The 
other  is  for  the  city  to  have  the  traffic  companies  build 
the  railroad  with  the  stipulation  that  the  City  of  Los 
Angeles  be  allowed  in  time  to  take  the  road  over. 
Mayor  Alexander  has  sent  a  message  to  the  City 
Council  suggesting  these  two  methods  as  to  how  the 
railroad   should  l)e  financed. 

In  his  report  Mr.  .Arnold  discusses  the  conges- 
tion on  Main  street  at  length.  He  states  that  fully 
3000  riders  on  both  systems  are  delayed  from  five  to 
forty  minutes  during  the  rush  hours  each  day  and  as 
many  more  are  inconvenienced  during  the  rush  hours 
due  to  the  fundamental  defects  of  the  transportation 
arrangements  in  Main  street. 

He  also  speaks  of  the  inconvenient  arrangement 
for  getting  in  and  out  of  the  Pacific  Electric  depot 
at  Sixth  street  and  of  the  clashes  that  occur.  Inside 
the  station  the  arrangements  are  imperfect.. 

The  following  is  an  abstract  of  Mr.  Arnold's  inter- 
esting report : 

All  interurban  cars  using  this  terminal  must  wait 
their  turn  to  discharge  and  load  passengers,  and  no 
provision  has  been  made,  by  means  of  storage  tracks, 
to    supply    trippers    or    extras   to   take   the   place   of 
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delayed  cars.  The  loading  arrangements  are  not  de- 
signed to  handle  crowds  conveniently  or  comfortably. 
In  order  to  take  a  car  one  must  stand  before  a  closed 
gate  until  his  car  is  called  and  as  the  schedule  be- 
comes disarranged  during  the  blockade  there  is  no 
way  of  telling  when  any  particular  car  is  to  be  ex- 
pected. Frequently  the  delays  to  the  standing  patrons 
becomes  exceedingly  tedious,  and  when  the  car  does 
come  there  is  a  general  scramble  and  contest  to  obtain 
a  seat.  The  height  of  the  car  steps  above  the  ground- 
level  platform  makes  loading  slow  and  inconvenient, 
especially   to   passengers   with   hand  baggage. 

The  cars  leave  the  terminal  slowly,  as  they  must 
find  their  place  in  the  procession  of  local  cars  and 
at  every  street  intersection  the  entire  line  of  mixed 
traffic  is  further  delayed,  either  by  crossing  cars  and 
vehicles,  or  by  surface  cars  weaving  their  way  in  or 
out  of  the  file.  At  one  place  (Third  and  Main  streets), 
the  intersecting  line  becomes  part  of  the  main  line  for 
a  short  distance,  causing  a  double  delay,  which  is 
made  worse  by  the  overhang  of  the  cars  and  the  spac- 
ing of  the  track  centers  on  the  curves  which  permits 
only  one  car  to  pass  at  a  time.  The  fact  that  the 
cars  from  different  systems  and  routes  are  alternated 
prevents  the  moving  of  the  cars  across  the  intersec- 
tions in  lots  of  two  and  three  at  a  time,  and  as  it  is 
hard  to  tell  whether  a  car  is  going  straight  ahead  or 
is  to  turn  a  corner,  both  the  vehicle  traffic  and  the 
pedestrian  travel  are  considerably  delayed  at  nearly 
every  street  crossing. 

As  a  rule  the  schedule  provides  for  a  liberal  num- 
ber of  seats,  but  the  Main  street  difficulties  introduce 
delays  which  reduce  the  car  supply  just  at  a  time  when 
the  system  should  be  working  at  its  maximum 
capacity. 

There  are  apparently  two  financial  and  franchise 
plans  by  means  of  which  the  proposed  tracks  on  San 
Pedro  street  could  be  built. 

One  plan,  which  might  be  called  the  immediate 
municipal  ownership  plan,  would  be  for  the  city  to 
construct  the  tracks  with  its  own  funds  as  part  of 
the    proposed    municipal    railroad    and    enter    into    an 


arrangement  with  the  Pacific  Electric  company  for 
the  use  of  these  tracks  on  a  rental  basis. 

The  other  plan,  which  may  be  termed  the  ulti- 
mate municipal  ownership  plan,  would  be  for  the 
Pacific  Electric  Company  to  build  tracks  under  an 
agreement  that  the  city  is  to  have  the  right  to  pur- 
chase the  tracks  at  any  time  at  actual  cost,  and  that 
as  soon  as  a  permanent  right  of  way  can  be  provided 
by  means  of  an  elevated  or  sub-surface  structure,  the 
compan}'  will  withdraw  its  interurban  cars  from  the 
street  surface.  This  latter  plan  would  practically  be 
an  indeterminate  franchise,  which  is  sometimes  called 
a  tenure  during  good  behavior,  and  is  a  form  of  permit 
for  public  utilities  which  is  rapidly  growing  in  favor, 
as  it  combines  the  advantages  of  both  the  short  term 
franchise  and  the  long  term  franchise  without  their 
objectionable  features. 

It  is  not  the  intention  of  this  preliminary  technical 
report  to  discuss  at  length  the  comparative  merits  of 
these  two  plans.  W  ith  proper  precautions  either  form 
of  agreement  will  accomplish  the  result  desired,  and 
that  is  to  relieve  the  Main  street  congestion  by  allow- 
ing the  use  of  San  Pedro  street  for  the  interurban 
cars  as  a  temporary  expedient  pending  the  develop- 
ment of  a  permanent  and  independent  terminal  for 
the  Pacific  Electric  system.  As  any  agreement  would 
not  be  a  permanent  one,  it  would  seem  that  the  re- 
sult to  be  accomplished  is  of  greater  importance  than 
the  method  selected  to  secure  the  improvement. 


WORLD  EXPOSITION  PLANS  IN  JAPAN: 

The  authorities  of  the  city  of  Tokyo  have  decided 
to  give  a  grant  of  $3,500,000  gold  to  the  International 
Exhibition  which  will  be  held  there  in  1917.  Of  this 
sum  $1,500,000  will  be  devoted  to  the  acquisition  of 
land  for  the  site,  $1,250,000  for  constructing  gardens, 
and  the  remaining  $750,000  to  provide  an  adequate 
tram,  train,  and  cab  service,  to  make  provision  for 
sanitary  arrangements,  to  cover  the  preliminary  ex- 
penses for  plans,  guides,  etc.,  to  arrange  a  thoroughly 
efficient  fire  service,  and  to  construct  the  section  con- 
taining the  city  exhibits. 


DIAGRAMS    SHOWING   MOVEMENT   OF    TRAFFIC  ON  MAIN  STREET,   LOS  ANGELES. 
Width   of  Band   Repre.sents  Number   of  Cars   and   Vehicles   per  Rush   Hour. 

40  per  cent  of  the  cars  on  the  local  system,  and  60  per  cent  of  the  interurban  cars  are  affected  by  the  Main-street 
Congestion. 

There  are  three  principal  points  of  congestion  along  Main  Street.  At  the  Pacific  Electrical  Terminal — at  Sixth  and 
Main  Streets  the   interurban  cars  enter  and  leave   their   "stub  end"  terminal  by  means  of  double  track  intersecting  curves. 

At  Third  and  Main  Streets,  the  Third-Street  tracks  not  only  intersect  the  Main-Street  tracks,  but  parallel  them  for 
a  short   distance,   and    the   curves    here   allow   only   one   Third  .street   car   to  cross   at   one   time. 

At  First  and  Main  there  are  two  sets  of  curves;  one  to  allow  the  interurban  cars  to  leave  Main  Street,  and  the  other 
between  the  North  Main  Street  and  the  West  First  Street  tracks. 
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ADVERTISING  GAS  AND  ELECTRIC  SERVICE.' 

BX    WILLIAM    H.    HODGE. = 

Advertising  gas  and  electric  service  in  newspaper 
space  does  not  differ  in  essentials  from  advertising 
any  other  retail  business.  Success  lies  in  studying 
the  market,  presenting  the  attractive  points  of  what  is 
oft'ered  for  sale  and  doing  these  things  in  a  system- 
atical, careful  way. 

Utility  organizations  in  cities  of  more  than  75,- 
000  people  are  large  enough  to  hire  individual  adver- 
tising ability.  If  they  do  not  do  so  they  are  short- 
sighted. . 

Successful  advertising  on  a  large  scale  must  be 
handled  by  men  who  have  spent  years  learning  how. 
They  should  be  employed  by  the  advertiser,  receive 
their  entire  compensation  from  him  and  accept  no 
commissions  from  publishers.  They  cannot  impart 
their  experience,  knowledge  and  skill  to  others  no 
matter  how  willing  they  are  to  instruct  any  more  than 
a  successful  lawyer  can  tell  other  lawyers  how  to  win 
cases,  or  a  good  merchant  can  transmit  to  his  neigh- 
bor the  secret  of  running  a  paying  department  store. 
Advertising  for  central  stations,  gas  companies,  shoe 
stores,  breakfast  foods,  real  estate  or  any  other  serv- 
ice or  commodity  can  be  productive  or  expensive.  It 
all  depends  upon  how  it  is  done. 

The  smaller  central  stations  and  gas  companies 
often  find  it  impractical  to  employ  special  advertising 
assistance.  The  smaller  organizations  need  the  serv- 
ice which  efficient  advertising  can  render  even  more 
than  the  large  organizations,  for  the  smaller  the  city 
the  greater  is  the  proportion  of  possible  business 
which  the  company  requires  in  order  to  pay  interest 
and  dividends. 

Leaders  in  utility  operation  pointed  out  some 
years  ago  that  there  must  be  a  limit  to  development 
producing  lower  costs  of  manufacture  and  distribu- 
tion, and  that  the  volume  of  sales  must  be  increased, 
'and  a  close  margin  be  maintained  between  costs  and 
selling  prices,  if  the  gas  and  electric  industries  were 
to  justify  their  commercial  existence.  Most  utility 
organizations  have  realized  the  force  of  these  con- 
ditions and  have  greatly  improved  their  sales  methods. 
They  have  abandoned  the  idea  of  a  spontaneous  de- 
mand and  have  acknowledged  that  the  creation  of 
a  satisfactory  market  lies  in  salesmanship  and  adver- 
tising. 

Results   have   fully   warranted   these   conclusions 
Companies    which    cannot    afford    to    employ    ex- 
clusive advertising  assistance,  or  to   whom   advertis- 
ing skill   is   not   readily  available,  have   open   several 
ways  out  of  the  difficulty.    Three  are  as  follows : 

1.  By  syndicating  their  demands. 

2.  By  purchasing  at  a  low  price  the  ready  made 
advertising  copy  offered  by  several  excellent  sources. 

3.  By  endeavoring  to  train  someone  in  the  new 
business  force  to  do  the  work  in  conjunction  with  the 
material   offered  by   manufacturers. 

Syndicating  the  publicity  requirements  of  a  num- 
ber of  stations  enables  the  employment  of  copy  service 
for  each  by  prorating  the  cost.  It  is  in  line  with 
modern  utility  operation. 


Gas. 


■Written  speciaUy  for  the  Journal  of  Electricity,  Power  and 
"Publicity  Manager  (or  tlie  H.  M.    B.vllesby  Companies. 


Criticism  of  so-called  "canned  copy" — that  is, 
ready  made  ads — has  no  particular  weight.  An  elec- 
trict  flat  iron  is  an  electric  flat  iron  the  world  over, 
and  people  use  it  for  the  same  purposes  and  are  at- 
tracted by  the  same  features.  Gas  ranges  are  used 
for  cooking  in  New  York,  San  Francisco,  Mexico 
City  and  Montreal.  National  advertising  campaigns 
for  all  kinds  of  commodities  cover  the  country  with 
identical  and  simultaneous  copy.  "Canned  copy"  has 
nothing  inherent  to  make  it  defective.  If  the  matter 
and  ideas  are  good,  they  are  good  any  place.  If  they 
are  bad  they  are  not  worth  while  using.  Neither  is 
any  other  advertising  literature. 

The  third  plan  suggested  is  not  as  reliable  as 
the  others,  but  has  interesting  potentialities.  Manu- 
facturers supply  creditable  electrotypes  and  copy,  and 
suppress  the  individuality  of  their  own  goods  for  the 
interests  of  utility  companies.  Few  managers  have 
the  slightest  idea  of  what  this  service  costs  the  manu- 
facturers. It  is  higher  than  generally  supposed.  Use 
of  the  service  often  entails  mutual  obligations  which 
the  company,  on  its  part,  does  not  care  to  assume. 

An  impression  prevails  among  utility^  managers 
that  they  should  buy  and  use  local  newspaper  space 
as  a  matter  of  policy,  if  for  no  other  reason.  This  is 
an  unhealthy  theory  and  is  gradually  being  dropped. 
It  does  not  help  to  make  commercial  advertising  pay, 
although  it  is  possible  to  do  so,  and  is  an  attitude 
which  is  difficult  to  defend. 

Whenever  a  utility  company  has  a  public  contro- 
versy on  hand  it  can  make  no  better  or  wiser  move 
than  to  present  its  side  of  the  case  in  the  daily  news- 
papers. Advertising  space  at  current  rates  should  be 
bought.  The  contents  of  the  advertisement  should 
be  skillfully  prepared. 

No  municipal  ownership  agitation  intelligently 
met  in  this  way  has  resulted  in  the  construction  of  a 
publicly  owned  and  operated  utility.  My  own  experi- 
ence with  this  latter  kind  of  publicity  has  been  broader 
than  in  commercial  advertising  lines,  and  has  ex- 
tended pretty  well  over  the  country,  the  Pacific  Coast 
included.  It  must  have  solid,  substantial  backing  in 
actual  conditions  or  .it  cannot  be  of  more  than  super- 
ficial aid  to  utility  management.  In  other  words,  a 
company  must  have  the  goods  and  be  willing  to  de- 
liver. Otherwise  publicity  work  as  a  panacea  is  an  ' 
interesting  delusion. 

This  view  applies  to  commercial  advertising  as 
well  as  to  defensive  and  protective  publicity.  The  large 
advertising  agencies— the  real  exponents  and  devel- 
opers of  advertising  practice— have  recently  empha- 
sized the  necessity  for  proper  merchandizing  as  a 
foundation  for  profitable  advertising.  They  are  telling 
manufacturers  and  merchants  that  they  have  to  put 
up  their  goods  attractively,  keep  their  capital  in  mo- 
tion and  give  the  best  of  attention  to  the  precise 
terms  upon  which  they  offer  their  wares  to  the  public 
or  the  cleverest  advertising  will  not  much  help  them. 
One  of  the  best  things  advertising  does  is  the  self 
analysis  which  it  exacts.  The  ad-writer  is  compelled 
to  search  for  points  of  attractiveness ;  to  assemble  the 
facts  which  would  make  the  purchaser  want  to  buy. 
If  he  cannot  find  them,  and  the  article  has  intrinsic 
merit,    something   is   wrong  with    the    sales    scheme. 
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Often  the  ad-writer  picks  out  the  faults  and  suggests 
corrections. 

Many  utility  companies,  large  and  small,  have 
made  advertising  profitable  and  satisfactory.  Any 
utility  can  make  advertising  pay  by  giving  the  sub- 
ject the  attention  which  it  deserves. 


ELECTRICAL  ACTIVITY  IN  INLAND  EMPIRE. 

Carl  R.  Gray,  president  of  the  Spokane  &  Inland 
Empire  Electric  Railway  Company  says  in  the  fifth 
annual  report,  just  issued,  for  the  year  ended  June 
30,  1911,  that  while  the  street  railway  system  in  Spo- 
kane shows  an  increase  in  revenue  over  the  year  be- 
fore, there  were  decreases  on  the  interurban  lines  in 
northern  Idaho  and  eastern  Washington.  However, 
he  takes  an  optimistic  view  of  the  situation  and  pre- 
dicts increased  earnings  for  the  coming  year. 

The  total  revenues  from  transportation  for  the 
year  were  $1,669,638.07,  a  decrease  of  $93,976.34  from 
last  year,  while  the  operating  expenses  amounted  to 
$1,194,578.34,  an  increase  of  $112,410.71  over  1910. 
The  average  expense  per  mile  operated  was  $5,740.40, 
an  increase  of  $512.54.  The  net  operating  revenue 
was  $745,059.73,  a  decrease  of  $206,387.95  from  1910. 

The  freight  revenues  were  $399,980.92,  a  decrease 
of  $72,937.36  from  last  year,  and  the  passenger  reve- 
nues $620,882.67.  a  decrease  of  $134,725.15  from  the 
report  for  1910.  The  street  railway  system  showed 
a  revenue  of  $549,110.89,  an  increase  of  $62,992.23, 
while  other  revenues  amounte  dto  $99,663.59,  an  in- 
crease of  $60,693.94  over  last  year. 

Property  investment,  $5,282,620.54;  material  and 
snpplies.  $308,345.50;  cash,  $25,858.38;  due  from  roads, 
companies  and  individuals,  $77,273.63 ;  sinking  fund ; 
$18,751.45;  sundry  expense  accounts,  $5,002.05,  mak- 
ing a  total  of  $25,718,852.63,  while  the  liabilities  in- 
clude: Capital  stock,  common,  $10,000,000;  preferred 
rights,  $6,409,100;  first  mortgage  bonds,  $4,951,500; 
p?vroll,  audited  accounts,  vouchers  and  accounts, 
$281,147.97;  bills  payable,  $3,667,448.64;  accrued  bond 
interest  and  'taxes  not  yet  payable,  $94,472.49;  ac- 
crued interest  in  floating  debt,  $2,711,28;  sinking  fund 
reserve,  $14,584.60;  sundry  expense  account,  $16,- 
604.99;  profit  and  loss,  $281,282.66;  total,  $25,718,- 
852.63. 

President  Gray  shows  in  closing  his  report  that 
the  physical  condition  of  the  property  is  excellent, 
adding  that  the  roadbed  has  been  kept  in  first  class 
condition,  with  good  banks,  tie  renewals  have  been 
made  when  necessary  and  ballast  has  been  applied  to 
practically  the  entire  mileage.  It  has  been  the  policy 
of  the  company,  in  order  to  build  up  industries  along 
its  lines,  to  put  in  spure  and  sidings  whenever  business 
promises. 

"Your  lines,"  he  says,  "are  built  through  a  rich 
and  developed  country.  On  the  inland  division  the 
Palouse  country  is  harvesting  this  year  an  unusually 
large  crop  and  we  anticipate  increased  earnings  for 
the  coming  year's  operation.  There  is  no  new  con- 
struction work  contemplated,  nor  will  there  be  unusual 
improvements  calling  for  a,,y  Inrge  investment  of 
money." 


EVAPORATIVE  TESTS  ON  A  WATER  TUBE 
BOILER.' 

BY  R.   F.   CHP:VAL,IER. 

Test  of  January  5,   1911. 

The  fires  were  lit  under  the  boiler  on  the  evening 
of  the  4th  and  light  fires  maintained  through  the  night. 
At  8  :00  a.  m.,  January  5th,  steam  was  taken  from  the 
boiler  so  that  the  fires  might  burn  at  their  rated  ca- 
pacity. The  test  was  started  at  9:00  a.  m.  and  con- 
tinued until  5  :00  p.  m.  During  the  test,  the  fires  were 
attended  to  by  a  regular  fireman,  who  adjusted  the 
fires  according  to  instructions.  The  draft  regulation 
was  attended  to  by  the  writer.  The  boiler  tested  had 
been  in  operation  since  November  30,  1910.  Prior  to 
the  test,  the  water  had  been  drained  from  the  boiler 
and  the  internal  surfaces  inspected.  In  the  lower  and 
intermediate  steaming  elements,  there  was  no  deposit 
of  scale.  In  the  feed  water  element,  a  slight  scale  was 
found,  the  thickness  of  which  was  about  1/32  of  an 
inch.  Both  drums  had  a  soft,  slushy  mud  for  the  full 
length  of  the  bottom  and  about  6  inches  deep.  This 
mud  was  removed  and  the  drums  washed.  None  of  the 
tubes  were  cleaned  internally.  The  soot  was  thoroughly 
blown  from  the  heating  surface  on  January  4th. 

Test  of  March   18,  1911. 

In  the  interval  of  time  between  January  5th  and 
March  18th,  the  boiler  had  been  operated  intermit- 
tently at  about  one-half  of  the  rating.  Prior  to  the 
test,  the  boiler  was  opened  and  the  tubes  in  the  feed 
water  element  were  scraped.  The  tubes  in  the  inter- 
mediate and  lower  elements  required  no  cleaning. 

Fires  were  started  under  the  boiler  on  the  evening 
of  March  16th  and  moderate  fires  maintained  through 
the  night.  A  test  was  made  on  March  17th,  but  owing 
to  the  irregularity  of  the  load  on  the  boiler,  it  was 
deemed  advisable  to  make  another  test  on  the  follow- 
ing day.  Light  fires  were  again  kept  under  the  boiler 
during  the  night.  At  9:00  a.  m.  on  March  r8  steam 
was  used  from  the  boiler  so  that  the  fires  could  be 
burned  at  their  rated  capacity.  The  test  was  started 
at  10:00  a.  m.  and  continued  until  8:00  p.  m.  At  1 :33 
p.  m.  a  strainer  in  the  steam  line  to  the  oil  pump,  filled 
with  scale  from  the  steam  pipe,  necessitating  a  shut 
down  of  three  minutes  until  the  strainer  could  be  taken 
out.  The  fires  had  to  be  extinguished  but  the  flow  of 
steam  from  the  boiler  was  not  interrupted,  thus  caus- 
ing a  drop  in  the  pressure.  The  soot  had  been  blown 
from  the  tubes  on  March  16th,  and  the  boiler  had  thus 
been  operated  for  about  30  hours  before  the  time  of  the 
test  without  further  removal  of  soot. 

Although  the  heating  surface  of  the  superheater 
had  been  decreased,  the  degree  of  superheat  was  more 
in  this  test  than  in  that  of  January  5th.  This  was  due 
to  the  fact  that  the  opening  through  the  baffles  between 
the  furnace  and  the  first  pass  had  been  shortened,  caus- 
ing a  greater  volume  of  the  gases  to  sweep  over  the 
heating  surface  of  the  superheater.  In  all  the  tests 
conducted,  no  blisters  nor  signs  of  distress  appeared 
on  any  of  the  tubes. 

■Continued   from   issue   of   October   7,   1911. 
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STEAM  USED  BY  BURNERS  FOR  ATOMIZING  THE  FUEL  OIL  RELATION      BETWEEN      WEIGHT      AND      OUT 

Test  of  March  ISth.  1911.  -t^tt^^    ^^    ,»,„,       i       vy  j-,iuii  i      m^^j      v^  u  x  - 

P>es.sure   of  ..ean,   at   burner IBS    ,bs.    per  sq.   In.  ^^T   OF   INDUSTRIAL   MOTORS. 

r.'egr';"s'nf''lup'erhear  "'  ''"''"''' '6?°  ?  M^ny  inquiries  have  come  in  of  late  from  readers 

tTJ  T.^^r  fel^o'UVeTf'oi-^en'hou'r:''   ! ulfil  1^  °^  '^^  J°"T'  ^''''"^  "^''^^   '^^^^''°''   ^^''^''   '^  ^"-^'   ''^" 

7,441  _  tween  weight  and  output  of  industrial  motors.     Cor- 

Ii^:^o=^'^atomizl°  0^1.  "'''*"'  ''^'^P''''^'^''  "^^-^  ^^  b"'-"«"  '°  respondence  has  been  undertaken  with  all  the  leading 

Equivalent  evaporation  from  and  at  212°  F.  for  ten  manufacturers  regarding  the  matter.     The  fullest  and 

7.441              """^^    224,218  1b.  lyiQ^^   Comprehensive    data    were    received    from    the 

j^^^^=  3.32%,  of  total  equivalent  evaporation  used  by  burners.  Westinghouse    Electric    &    Mfg.    Co.    and    it    is    largely 

Total  weight  of  oil  as  fired  tor  ten  hours 14,093  1b.  through   the   courtesy   of  this   Company   that   the   fol- 

-^^^  =  .528  pounds  of  .steam  to  atomize  1  lb.  of  oil.  lowing  data  are  available  on  this  interesting  subject: 

^''•"^^  The  power  developed  by  a  motor  depends  upon 

RESULTS  OF  EVAPORATIVE  TESTS  ON  A  645  H.p.  PARKER  its  torque  and  its  Speed.     If  the  torque  (T)  be  given 

BOILER  ^™f^s^/^^co.;s^™TVA^^^  POWER  i„  pounds  at  one  foot  radius,  the  horsepower  can  be 

1.  Date  of  test  (1911)    '. . .    jan   5th     Mar   IS  calculated   by  the  following  formula: 

2.  Duration  of  test   (hours)    S  1() 

3.  Type  of  burner    (Internal  Mixer) T  -ir  t-r. 

4.  Make  of  burner  (Owens* '■  ^  rpm 

6.  Number  of  burners  used   !  3  3  HPpniial'i  

«.     Water-heating    surface— sq.    ft eOSO           6080  ii.j.  .  cijudis 

7.  Superheating    surface — sq.    ft 134.4          107.5  5250 

AveraKe  PreHNureN~—  ^  ~ 

8.  Barometer — inches   30  4           30  1  t-                   •                                   •              . 

„     „                                                                       lbs.  sq.  in.  ^or   a    given    construction,    the    size,    dimensions 

9.  steam  pressure  by  gauge   (saturated)..             178  5          179  7  -     j           •    1.1       r    ^u              ^                 j.                 ,     t                         .■          1 

10.  on  pressure  at  burner  ......::        7s           92!  ^""^  weight  of  the  motor  parts  iiiust  be  proportional 

11.  Force  of  draft  in  flue  after  damper '7i  '^'''^%94  ^°    ^^^    torque.      The    horsepower    developed    at    any 

1^'    Fnr^»  of  Hv^fl  between  damper  and  boiler           .165         .15  torque  is  proportional  to  the  Speed.     For  a  given  full- 

16.     i'orce  of  draft  in  furnace  near  superheat.           +.01          +016  1        i                               ,- 

14.  Force  of  draft  in  ash  pit .02          .02  load   torque   a   direct   Current   motor  of  a   given   con- 

Average  Temperatares —  ^^--i,            •,                                      ,           ,                          ■, 

15.  External  air degrees   F  struction    Will    weigh    approximately    the    same    inde- 

16.  Fire    room    7.=;            '   tc  i       .       r   ^i                    i           >    1                      '             t^         •       . 

17.  Air  entering  ash  pit                           75           gi  pendent  ot  the  speed  and  horsepower.     f<or  instance, 

\l:    GL'eTe'nie^Ing'TsTpasT'"''^*--' ••■■'•••     JlH        '''"  ^  10  h.p.  motor  at  500  r.p.m.  will  ordinarily  be  built 

2?:     gtses  lltvinl  id'  p'as\'  a'nd  lnte"ln|  ^d'  !         610            690  "P°"   ^'''  "^'"^   ^•"^""^  ^'  ^  "^  '^'P-   '"°^°''  ^^   ^'^^  'P""- 

22.  Gases  leaving  3d  pass  and  entering  4th. .       400          420  and  the  weights  of  the  two  machines  will  be  practi- 

23.  Escaping  gases   from   boiler    3S4             394  11       ^u                         t                  •      .u         r           ^1.                 .            •       1 

24.  Oil  at  burner  128          113  callv  the  Same.      1  orque  is  therefore  the  most  logical 

25.  Feed  water  entering  boiler 165             123  4  u.    "       r                                               •     14.           r      r         i. 

26.  Superheated  steam 539          sgi^  basis    for    Comparing    weights    of   direct    current    ma- 

27.  Saturated  steam  before  superheated  due                                  '"  rhinpi; 

to  pressure    379             379  5  v-iuiic;^. 

2S.    Degrees  of  superheat  .■...■.■.■.■.■.■.'.';       160          181.7  With    a    Consistently    designed    line    of    motors    a 

■JO     t.-"*^'7"  ^  ,.«  curve  showing  the  relation  between  weight  and  square 

29.  Kind— California    crude    oil ,              '^             ,               ,            ,                    ^               ,     ^ 

30.  Gravity  of  oil  at  60°  F.— specific 9700        ')6'>7  root    of    torque,    when    plotted     on     rectangular     co- 

31.  Gravity    of   oil    at    60°    F.— deg.    Be                      14  43          1537  i-       .          •                    ..1                1                 ^      ■     u.     i-               t 

32.  Percentage  of  water  in  the  oil— c/  '■  {2  0  6  ordinates  IS  smooth  and  nearly  a  straight  line.  In 
":  wifghforo\ras'fl?eS-;L':"^\''.T^^^^^^^^^^^  nill  \ltll  the  case  of  induction  motors  this  is  true  if  a  line  of 
^^'    ^of^tnro^  ?hl  '=°"'^"'"<'<3  corrected  for  motors   of   given    number   of   poles   and    frequency    is 

moisture — -ids 11699         14008  .           ' 

36.    Vol.  of  moisture  free  oil  consumed— bbis       34.5         41.56  Considered.     This  method  will  be  employed  in  show- 

,,    ^"*''    Average  per  Hour—  Jng  the  relation  between  weight  and  output  of  direct 

o7.     Oil  consumed  per  hour  as  fired lbs                   ij«(i          una  ■    ■      1         •                        •      1       .    •    1            ^ 

38.  Oil    consumed    per   hour   corrected  ■for  Current  and  induction  type  industrial  motors. 

moisture — lbs l^g-i  ^.jjj 

39.  Volume  of  dry  oil  consumed  per'hr— bi)is              4.31           4  15  PART  I. 

40.  Oil   per    hour   corrected    for   moisturs  per  I'^i^i 

ji      nP,"'   ''■   °'   furnace  volume — lbs 2.195         2  1  Direct    Current    Motors 

41.  OH   per   hour   corrected   for   moisture  per  Uirect     V^urreni    ivioiors.. 

sq.  ft.  of  heating  surface-lbs 24           .23  Curve    1    shows   the    relation    between    weight   of 

"  ater—  ^ 

42.  Total  wgt.  of  water  fed  to  boiler— lbs  156974  iso'MO  ^^^^  motor,  i.  e.  iTiotor  without  rails  or  puIley,  and  the 
44:    EpVent'^l^^^^orl^'lonfrom-and-at           ^^^  '   "  1  ="  Square  loot  of  torque.     The  Upper  curve  shows  this 

212°— lbs   1S6799      224218  relation  for  motors  having  cast  iron  frames  and  with- 

45     w?f"'    ^""••"e'^  P"  Hour—  out   auxiliary   poles    (Westinghouse    type   S    motors). 

4b.      Water  evaporated  per  hour— lbs 196"!          ISO'M  ^,        ,                                  11                       r              i-            c 

212°—^"'    evaporation    from    and    at  The  lower  curve  shows  the  Same  for  a  line  of  motors 

47.    Equjyaien*!'    evaporation ' 'from  "  and  '  at    "^^^^       ^^*^^  having    rolled    Steel    frames,    pressed    steel    feet    and 

fice°— lbs.''!';.".■.°^'!^.''**.''  '''^^""s  sur-  having  auxiliary  poles,  representing  a  new  departure 

49:    Bunder's'"ratld  ^•|?i|p'"'i""s— H.P...       676.'7''      65o"^  in   the   construction   of  d.c.   machines    (Westinghouse 

^"'    ^^ed— ^f^    "^   builders'    rating '  devei:        ""          "^  SK  luotors).     In  tables  I  and  II  are  tabulated  values 

Ee«„„mi/Re,„HM— ''"^'^"       "" '^'^''  "scd  in  plotting  curve  1,  and  in  table  III  are  values 

51.  Water    evaporated    under    actual    condi-  tlSed   for  all  Other  CUrveS. 

52.  EqSe"t'''e°ip°';a"t!on'''1;:;r  and-  at         ''■'''      ''''  ^t  first  sight,  the  light  Weight  of  SK  motors  may 

53.  Equivalent"  eviSorafin^n'^VT"'''- ••.•■••          ".775      15.91  seem  to  be 'obtained  by  economizing  too  much  in  ma- 

01.10           *-  ^ * i^jwi diiun      irom     and     at  '                    *                         »        i-     i               •     t 

Gre— ?bl.       °'  °''  corrected  for  moist-  terial.    This,  however,  is  not  the  case  :  the  light  weight 

Effleiency— ^^'^'^^      ^^"^  IS  duc  entirely   to  the  inherent  characteristics  of  the 

54-    Efficiency  of  the  boiler— c^ 83  66^7     S3  i3r-  motor  and  the  quality  of  materials  used  in  its  cOHstruc- 

gg'      pas^s  at''"'.''.".'';"'".^^.^.^^   leaving   1st  The  principal  object  of  making  interpole  motors  is 

57:    Percentagro?%x*c^ess^"Ii?' above  ^^^^^^^^^              "^"s^    1^3.5%  to  improve  commutation.     Among  other  things,    com- 

theoreticaiiy  required— %  .".'.'! .''"',''""'           jg^^       j^^^  mutation  depends  OH  : 


352 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.  16 


TABLE    1.      CAST    IRON    FRAMES.      D.C.    SHUNT    WOUND 


MOTORS 

200 

VOLTS. 

Rating. 

Square  Root 

of 

W 

eight 

H.P. 

R.P.M. 

Full 

Load  Toi 

que. 

Po 

unds. 

2 

1200 

2.96 

295 

5 

1300 

4.5 

400 

TA 

975 

6.35 

615 

S 

835 

7,1 

815 

15 

1000 

S.S8 

1115 

15 

725 

10.4 

1500 

20 

650 

12.75 

1940 

25 

630 

14.40 

2460 

300 

600 

16.20 

, 

2935 

35 

575 

17.9 

3230 

40 

550 

19.6 

4230 

TABLE    2.     ROLLED    STEEL 

FRAMES.     D.C 

SHUNT 

WOUND 

MOTORS, 

230  VOLTS. 

RATINGS  AND 

WEIGHTS. 

Rating. 

Square  Root 

of 

W 

eight 

H.P. 

R.P.M. 

Full 

Load  Torque. 

Po 

unds. 

2 

1200 

2.96 

180 

3 

1100 

3.78 

250 

5 

1100 

4.9 

325 

7'^ 

1150 

5.85 

440 

7Vi 

975 

6.36 

460 

in 

1150 

6.84 

500 

10 

850 

7.85 

600 

15 

1100 

8.45 

665 

15 

S25 

9.74 

790 

20 

900 

10.8 

895 

20 

750 

11.8 

985 

30 

975 

12.7 

1116 

30 

725 

14.7 

1460 

40 

775 

16.5 

1740 

40 

600 

18.7 

2040 

50 

565 

21.6 

2600 

1.  Ratio  of  the  number  of  armature  ampere- 
turns  to  the  number  of  fiekl  ampere  turns. 

2.  Air  gap. 

For  good  commutation  a  non-interpolc  motor 
must  have  a  strong  field,  i.  e.  a  large  amount  of  copper 
on  the  field  poles  and  a  large  cross  section  of  magnetic 
circuit.  The  counteracting  ampere  turns  produced  by 
the  armature  current  must  be  comparatively  small ; 
hence,  the  number  of  turns  on  the  armature  must  be 


'MiV 1 1 ■ —I— 

I    CURVE- 1-  I 

RELATION  BET  WEIGHT 
o— o  C^T  IrdnFf^=vMe 

X — XRnLLED_5TEEL 

D.C^HUNT     MDTDR5_ 


\Sifi/a/-e   f!ooT  o/  /Z///    Lood    7o/-cf(/e 


OS  /o  /5  20  £S  JC 

Graphic    Relation    Between    Weight    and    Output    of 

Direct    Current    Motors. 

■kept   down.     The   air  gap   must   also   be   large   so   as 
-'to   dffer   sufficient   reluctance   to   the   magneto-motive 

force    produced    by    the    armature    ampere-turns    and 

to  produce  a  stifif  field,  i.  e..  a  field  not  easily  distorted 

by  armature  reaction. 

In    an    interpole    motor,    however,    the    armature 

ampere  turns  are  counteracted  by  the  interpole  wind- 


ings. More  armature  turns,  a  smaller  air  gap,  lighter 
field  coils,  and  smaller  cross  section  of  the  entire  mag- 
netic circuit  are,  therefore,  possible.  The  reduction 
in  the  cross  section  of  the  magnetic  circuit  does  not 
effect  the  rigidity  of  the  motor,  since  the  section  nec- 
essary for  magnetic  purposes  is  far  in  excess  of  that 
required  for  mechanical  strength. 

All  these  principles  have  been  utilized  in  the  de- 
sign of  Westinghouse  SK  motors.  With  a  slightly 
decreased  air  gap  and  the  use  of  interpoles  and  pressed 
steel  feet,  the  weight  of  the  motor  has  been  consider- 
ably reduced  below  the  weight  of  the  older  type  of 
motor,  without  sacrificing  electrical  performance  or 
mechanical  strength. 


LABOR    DISPLACING    MAGNETS. 

Illustrative  of  the  different  viewpoints  human  be- 
ings have  regarding  the  progress  of  a  great  industry 
and  the  results  thought  to  be  brought  about  in  the 
advancement  of  the  race,  we  print  the  following  from 
the  Social-Democratic  Herald  of  Milwaukee,  a  Social- 
ist organ.  Our  own  views  will  be  found  on  the 
editorial   page. 

Magnets!  Lifting  magnets!  These  laBor-saving 
— or  rather  labor-displacing  devices  have  been  on  the 
market  for  about  four  years,  but  their  importance 
in  reducing  the  number  of  names  on  the  pay  rolls  of 
the  capitalists'  institutions  have  been  realized  only 
within  the  last  twelve  or  eighteen  months.  But  with- 
in that  time  their  introduction  has  added  thousands 
of  men  to  the  army  of  unemployed  and  within  the 
ne.xt  two  years  their  further  use  will  add  tens  of 
thousands  to  the  already  overcrowded  army. 

One  day  last  May.  Ralph  Korngold  of  Los  Angeles, 
Cal.,  and  the  writer  watched  two  of  these  lifting  mag- 
nets unloading  scrap  and  pig  iron  at  the  Homestead 
plant   of  the   Carnegie  Steel   Company. 

"Thf)se  two  young  men  operating  the  two  mag- 
nets from  the  cages  of  those  traveling  electric  cranes 
are  now  doing  the  work  it  formerly  required  twenty- 
five  men  to  do."  .said  the  foreman  of  the  department 
in  leply  to  an  inquiry. 

Further  inquiry  developed  the  fact  that  the  two 
young  men  operators  of  the  cranes  and  magnets  did 
the  work  so  rapidly  that  they  were  employed  only 
part  of  the  time,  while  the  twenty-five  men  who 
formerly  did  the  work  were  employed  all  of  the  time. 

In  fourteen  other  parts  of  the  works  we  found 
the  same  kind  of  magnets  had  performed  the  same 
kind  of  service  in  the  way  of  decreasing  the  pay  roll 
lists,  which  in  cold  figures  means  that  twenty-eight 
men  are  now  employed  part  of  the  time,  where  for- 
merly it  required  350  workers  to  remain  constantly 
on  the  job.  And  the  end  is  not  yet,  for  more  and  more 
of  these  labor-displacing  and  increased  profit-making 
devices  are  to  be  installed  in  other  departments  of 
the  mill. 

The  following  week  we  made  a  visit  to  the  plants 
of  the  Crucible  Steel,  the  American  Steel  and  Wire, 
Alackintosh  &  Hemple,  National  Tube,  Jones  & 
Laughlin  and  other  companies  in  the  smoke  belt,  and 
the  magnets  at  all  of  these  places  were  in  evidence 
equally  as  strong.     .'\t  the  South  Side  works  of  Jones 
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Magnets.'      Lifting    Magnets!!      Tlie    kind    of    1  derrick    Displaced  by    New    Electric    Device. 


&  Laughlin  the  superintendent  of  one  of  the  depart- 
ments made  this  startling  statement : 

"A  few  years  ago,  not  farther  back  than  1907,  the 
employing  capacity  of  these  works  was  10,000  men. 
Now  we  can  turn  out  more  material  with  4,000  than 
we  formerly  could  and  do  the  work  cheaper,  too," 

"What  became  of  the  5,000  men?"  he  was  asked. 
"God,  I  don't  know.  We  put  a  machine  in  the 
brass-finishing  department  last  week  and  it  put  eigh- 
teen skilled  workers  out  of  jobs.  And  we  shall  never 
need  them  agaip  to  do  that  kind  of  wprk.  Why  if  this 
thing  keeps  up  we  shall  not  need  men  at  all  to  run 
the  mill.  At  least  not  many.  The  engineers  are  con- 
stantly figuring  on  labor-saving  devices.  W'e  scarcely 
need  any  skilled  men  any  more.  The  machine  has 
the  brains  and  any  kind  of  a  man  with  ordinary  in- 
telligence can  make  the  machine  do  the  work.  I  tell 
you  the  men  around  here  are  getting  scared.  They 
can  see  their  opportunity  of  having  jobs  becoming 
more  insecure  every  day.  This  certainly  is  the  age 
of  invention  in  the  way  of  labor-saving  devices.  Thai 
is  about  all  the  bosses  seem  to  be  thinking  about  these 
days." 

The  first  day  in  June  the  writer,  in  company  with 
Alexander  Irvine  of  New  York,  went  to  see  the  ex- 
hibit at  the  Western  Exposition  building  at  Pittsburg, 
where  we  found  on  view  all  kinds  of  new  machines 
for  the  benefit  of  the  delegates  to  the  American  Foun- 
drymen's  Convention.  There  we  saw  magnetic  sepa- 
rators, wood-carving  machines,  improved  lathes,  add- 
ing machines,  sand-mixers,  improved  sand  molds,  etc.. 
all  of  which   were  on   the   market   to   be   sold   to  the 


foundrymen,  coal  operators,  and  owners  of  steel  plants 
and  big  machine  shops,  the  inducement  to  buy  always 
including  the  argument  that  "their  use  would  decrease 
thr  i)ay  roll  list  and  increase  the  profits." 

In  this  great  machinery  exhibit  we  found  one 
of  the  labor-displacing  lifting  magnets.  It  was  a  sixty- 
two-inch  affair  and  the  salesman  in  charge  of  this 
display  advanced  the  information  that  the  harmless 
looking  device  was  cajjable,  when  connected  with  an 
electric  wire,  of  lifting  from  ten  to  fifteen  tons.  One 
of  the  magnets  was  connected  with  a  crane  that  had 
been  erected  between  the  two  buildings  at  the  exposi- 
tion grounds,  and  by  the  simple  movement  of  several 
levers  operated  by  one  man  it  was  demonstrated  that 
scrap  and  pig  iron  could  be  lifted  and  deposited  at 
the  will  of  the  operator. 

Literature  supplied  by  the  exhibitor  showed  that 
twrj  of  these  labor-displacing  magnets  had  unloaded 
4,000,000  pounds  of  machine  pig  iron  in  ten  hours  and 
thirty  minutes.  This  record  was  made  in  unloading 
the  steamship  Erwin  L.  Fisher  at  the  blast  furnace 
ore  dock  of  the  Island  Steel  Company,  one  of  the  sub- 
sidiaries of  the  steel  trust,  at  Indiana   Harbor,  Ind. 

The  steamship  docked  at  7:15  a.  m..  and  the  work 
of  unloading  began  at  7:35  a.  m.  and  was  completed 
at  .'):35  p.  m.  'The  boat  cleared  at  7:20  p.  m.  the  same 
da}-.  As  work  was  suspended  for  thirty  minutes  at 
noon  the  actual  time  for  unloading  was  onh'  ten 
and  one-half  hours. 

Before  the  introduction  of  the  magnets  it  required 
the  services  of  twenty-eight  men  working  two  days 
and  two  nights  to  unload  a  boat  of  this  capacity.    Now 
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two  operators  stationed  in  the  cages  of  the  traveHng 
cranes  do  the  work  in  less  than  eleven  hours,  and  the 
only  assistance  they  get  is  from  two  laborers  during 
the  last  two  hours  of  the  unloading,  these  men  get- 
ting the  pig  iron  in  better  position  at  the  bottom  of 
the  hold  of  the  vessel. 

It  can  also  been  seen  that  the  saving  is  not  con- 
fined to  the  twenty-four  or  twenty-five  men  actually 
displaced  in  the  unloading  operations.  Formerly  when 
it  required  the  services  of  many  men  from  fifty  to  sixty 
hours  to  unload  the  cargo,  the  sailors,  firemen,  engi- 
neers, electricians  and  others  who  make  up  the  crew 
of  the  vessel,  took  a  generous  rest  and  found  time  to 
get  acquainted  with  their  families  and  friends  in  port. 
At  the  same  time  they  knew  they  were  being  carried 
on  the  pay  roll.  But  when  the  magnet  came  along 
the  owners  of  the  ore-carrying  steamer  decided  that 
loafing  on  the  part  of  its  crew  was  a  useless  expense 
and  now  one  vessel's  usefulness  under  former  con- 
ditions is  made  to  do  the  work  of  two  boats,  and  at 
the  same  timq'  do  the  work  at  less  expense.  This 
means  that  the 'hours  of  the  workers  for  rest  have  been 
decreased,  and  not  so  many  men  will  be  required  at 
the  ship  yards. 

So  the  Socialists  in  Milwaukee  in  more  ways  than 
one  are  hastening  the  day  of  emancipation.  And  when 
will  be  the  day  for  that  emancipation?  This  question 
I  asked  of  Comrade  Irvine.     And  his  answer  was : 

"Just  as  soon  as  the  workers  own  the  magnet." 

Was  his  answer  right?  It  is  for  the  working  class 
to  answer  at  the  ballot  box. 


FARM  ENGINEERING. 

Recognizing  that  much  remains  to  be  accom- 
plished by  applying  good  engineering  to  farm  opera- 
tions and  to  the  work  of  land  development,  the  man- 
agement of  the  American  Land  and  Irrigation  Expo- 
sition, to  be  held  at  Madison  Square  Garden,  Novem- 
ber 3  to  12,  has  appointed  Putnam  A.  Bates,  a  con- 
sulting engineer  who  has  specialized  in  these  subjects, 
to  direct  the  assembly  of  exhibits  in  this  division  of 
the  Exposition.  It  looks  forward  to  this  feature  as 
one  of  the  most  important  of  the  entire  Land  Show, 
and  believe  it  will  throw  new  light  on  farming 
methods. 

The  country,  especially  in  the  farming  districts,  is 
dotted  with  water  powers,  once  in  active  use  for  mill- 
ing purposes,  but  which  the  farmers  now  allow  to 
run  to  waste.  In  one  instance  where  the  farmer  was 
wise  enough  to  utilize  this  power  for  an  electric  plant. 
he  discovered  that  a  four-horse-power  dynamo  would 
run  sixty  ordinary  lights,  drive  a  milk  separator,  milk 
the  cows,  turn  a  grindstone,  a  fanning  mill  or  feed 
grinder,  cut  the  ensilage,  and  drive  a  dozen  other 
small  machines.  He  calculated  that  it  did  the  work  of 
three  hired  men,  besides  lighting  the  local  church  and 
his  house  and  stable.  City  comforts  are  fast  invading 
country  villages,  as  is  proved  by  the  fact  that  in  1909, 
out  of  5577  central  stations  supplying  villages  and 
cities  with  power,  4357  existed  in  towns  of  less  than 
5000  inhabitants. 
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SEVENTH   LECTURE. 

Moisture    and    Steam    Calorimetry. 

In  our  last  lecture  we  found  that  in  order  to  com- 
pute the  efficiency  of  a  boiler  or  arrive  at  the  so-called 
factoi  of  evaporation,  it  is  always  necessary  to  know 
the  total  heat  of  steam.  In  the  case  considered  in 
the  last  lecture,  the  steam  was  superheated,  hence 
we  knew  absolutely  that  no  moisture  could  exist  in  the 
steam.  When  saturated  steam  is  used,  however,  a 
large  quantity  of  fine  water  particles  is  often  sus- 
pended in  the  steam.  When  this  is  the  case,  it  is  evi- 
dent that  it  would  be  incorrect  to  say  that  the  total 
heat  per  lb.  of  steam  is  the  sum  of  the  heat  of  the 
liquid  and  latent  heat  of  evaporation  without  making 
some  allowance  for  the  water  which  has  not  been 
evaporated  and  which  consequently  represents  no 
latent  heat.  Suppose  for  instance  we  have  saturated 
steam  at  atmospheric  pressure,  and  10%  of  this  steam 
is  composed  of  water  particles.  Evidently  then  for 
every  pound  of  this  mixture  only  90%  is  in  reality 
in  the  form  of  steam.  Instead  of  970.4  B.t.u.  being 
required  to  form  a  lb.  of  the  mixture,  but  ,90  of  970.4 
B.t.u.  are  required.  In  other  words  to  raise  a  lb.  of 
water  from  il"  F.  to  212°  F.  requires  180  B.t.u.,  and 
to  form  the  vapor  in  this  case,  an  additional  873.4 
B.t.u.  are  necessary,  requiring  in  all  1053.4  B.t.u. 
instead  of  the  usual  1150.4  B.t.u.  Generally  speaking 
then,  if  we  have  x  proportion  of  the  vapor  as  dry 
steam  the  heat  required  to  raise  1  lb.  of  water  from 
i2°  F.  to  steam  is  (x  L  +  h)  B.t.u.,  where  x  is  the 
proportion  of  dry  steam,  L  the  latent  heat,  and  h 
the  heat  of  the  liquid. 

Practically  all  saturated  steam  contains  water, 
varying  in  amount  from  a  fraction  of  one  per  cent 
where  the  steam  is  generated  in  a  properly  designed 
boiler  fed  with  good  water,  to  five  per  cent,  or  even 
more,  when  the  feed  water  is  bad,  or  the  boilers  are 
of  defective  design.  Not  only  is  the  heat  absorbed 
by  raising  this  water  from  the  boiler  feed  temperature 
to  the  steam  temperature  practically  wasted,  but  the 
water  causes  further  loss  by  increasing  the  initial 
condensation  in  the  engine  cylinder.  It  also  interferes 
with  proper  cylinder  lubrication,  causes  knocking  in 
the  engine,  and  water  hammer  in  the  steam  pipe. 

We  have  hitherto  found  that  the  heat  of  the  liquid 
is  the  amount  of  heat  necessar}-  to  raise  water  from 
i2°  F.  to  some  other  intermediate  point  or  in  satur- 
ated steam  it  represents  the  amount  of  heat  required 
to  raise  a  pound  of  water  from  i2°  F.  to  the  temper- 
ature of  evaporation  of  the  water  for  the  particular 
pressure.  Roughly  speaking  1  B.t.u.  per  degree  is  re- 
quired. This  is  not  strictly  accurate,  however.  Fig. 
16  is  a  diagram  from  which  the  liquid  heat  may  be 
obtained  at  once  with  extreme  accuracy,  the  diagram 
having  been  made  from  Peabody's  Revised  Steam  and 
Entropy  Tables.  This  table  gives  at  once  the  quan- 
tity which  must  be  added  in  addition  to  1  I5.t.u. 
per  degree  for  any  temperature.  With  this  table 
combined   with   those   given   in   previous   lectures   the 

■A  resume,  devoid  of  higher  mathematics,  covering  the 
essentials  of  a  series  of  lectures  now  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students  at   the   University   of  California. 
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Fig.    16.      Curve    Showing    Accurate    Method    of    Reading  Heat   of   Liijuid.      Subtract    32    From    the   Temperature  and 
Then   Add   the   Number  Corresponding  to   the   Temperature    on    the    Chart. 


student  is  now  enabled  to  proceed  with  any  problem 
involving  steam  tables. 

The  instrument  used  in  engineering  practice  to 
determine  the  amount  of  water  in  saturated  steam, 
or,  in  technical  terms,  to  determine  the  "quality  of 
the  steam,"  is  known  as  a  steam  calorimeter.  The 
name  is  misleading  and  should  not  be  confused  with 
the  entirely  dififerent  type  of  calorimeter  described  in 
a  previous  lecture  as  being  used  in  the  determina- 
tion of  the  calorific  value  of  fuels.  The  several  types 
of  steam  calorimeters  met  with  in  practice  can  be 
classed  under  five  headings  as  follows : 

L     The  barrel  or  tank  calorimeter. 

2.  The  surface-condensing  ca'orimeter. 

3.  The  throttling  or  superheating  calorimeter. 

4.  The    chemical    calorimeter. 

5.  The  electrical  calorimeter. 

The  design  of  the  barrel  or  tank  calorimeter  is 
of  simple  nature,  and  the  principle  involved  even  more 
simple.  A  portion  of  the  steam  to  be  tested  is  passed 
through  a  hose  into  a  barrel  or  tank  filled  with  water. 
The  weight  of  the  water  is  noted  before  the  steam  is 
turned  in,  and  its  weight  again  determined  after  the 
steam  application.  The  temperature  of  the  water 
before  and  after  the  steam  application  is  noted,  and 
by  reading  the  pressure  of  the  saturated  steam  under 
observation,  the  list  of  data  necessary  is  complete.  In 
refined  measurements,  corrections  for  radiation  and 
heat  absorbed  by  the  tank  are  made,  also. 

Let  us  suppose  that  the  water  in  the  tank  weighs 
27  lb.  and  that  its  weight  is  30  lb.  after  the  steam  ap- 
plication is  made.  The  water  in  the  barrel  was  at 
62°  F.  and  became  175°  F.  after  the  steam  application, 
the  pressure  gauge  measuring  the  pressure  of  the  sat- 
urated steam  reading  90  lb.  gauge.  Let  us  find  the 
quality  of  the  steam.     Now  in  every  lb.  of  steam  at 


90  lb.  gauge,  or  104.7  lb.  absolute,  there  is  found  from 
the  steam  tables  to  be  885.0  B.t.u.  as  latent  heat  and 
301.9  jj.i.u.  as  heat  in  the  liquid.  But  if  x  lb.  only  are 
actuallv  evaporated  in  every  pound  of  mixture,  the 
true  heat  which  the  saturated  steam  possesses  per 
lb.  is 

885  X  +  30L9 

Since  30-27  or  3  lb.  of  steam  have  been  con- 
densed in  the  tank,  and  since  the  tank  has  the  tem- 
perature of  175°  F.,  evidently  the  whole  amount  of 
heat  given  up  by  the  3  lb.  of  steam  is 

3   (885  x  + 301.9—143) 

Since  the  steam  has  parted  with  this  heat,  the 
water  must  have  gained  an  equal  amount.     Hence 

3   (885x-f  301.9— 143)  =93X27 

858.1 

or  X  = =  0.97 

885 

In  general  we  have  as  a  heat  balance  for  the 
barrel  or  tank  calorimeter, 

W    (.x„L„  +  h„  — li,)    =:w    (h,  — h) 
li,  (w  +  W)  — wh  —  W  h. 


Where 

W=z  Weight    of    steam, 
w^  weight   of  water. 
t  =  initial    temperature    of   water, 
t,  =  Hnal    temperature    of    water. 
h  =  heat    of   liquid   at   t, 
hj^heat  of  liquid  at  t,. 
P,,^  steam    pressure    for   L„.  '       *     ■ 

L.„:=  latent    heat    at    P„. 
h„  =  heat    of    liquid    in    steam, 
x^^  proportion    of    steam    in    vapor. 

The  surface-condensing  calorimeter  is  similar  in 
principle  to  the  barrel  or  tank  calorimeter,  with   the 
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exception  that  tin-  water  does  not  come  in  contact 
with  the  steam  to  be  condensed.  As  a  rule,  the  steam 
is  passed  through  a  metallic  coil,  which  is  immersed 
in  water.  The  steam  coming  in  contact  with  the 
cool  surface  is  condensed  into  water  and  is  col- 
lected at  the  outlet  and  weighed,  its  temperature 
being  noted.  The  last  temperature  will  in  general 
be  different  from  the  final  temperature  of  the  water 
in  the  calorimeter.  Making  due  allcjwance  for  this 
difference  in  tem])erature,  we  can  write  our  heat 'equa- 
tions for  this  form  of  calorimeter  as  follows: 

W  ( .\„  L„  +  h„  —  li.J  =  w  (h,  —  h ) 
w  h,  +  W  li,;  —  w  h  —  ■«'  h„ 


W  L,„ 

in   which   letters    have   same    meaning   as    in    former   calorimeter 
description,    anil 

t..^  final    temperature   of   steam 
h.  =  heat    of   liquiil    in   oon(lense<l   steam. 

The  two  types  of  calorimeter  are  not  extremely 
accurate  as  they  are  liable  to  so  many  sources  of 
error.  The  so-called  throttling  or  su]jcrheating  calor- 
imeter is,  on  the  other  hand,  extremely  accurate  within 
its  range-  of  operation.  Let  us  suppose  that  we  have 
saturated  steam  at  200  lb.  absolute  pressure,  and 
that  wti  admit  some  of  this  steam  into  a  chamber 
and  so  throttle  the  valve  controlling  the  entrance  of 
the  steam  into  this  chamber  that  its  pressure  is  kept 
fairly  low — say  atmosjjheric  |)ressure  of  14.7  lb.  per 
sq.  in. 

Let  us  sup])ose  that  3%  of  the  saturated  steam  is 
moisture.  At  200  lb.  pressure,  from  the  chart  given 
in  the  last  lecture,  I  find  the  latent  heat  of  evapora- 
tion is  843.3  or  for  quality  of  .97,  we  have  818;  and 
since  the  temperature  is  382°  F.,  the  liquid  heat  is 
354.4,  thus  making  the  total  heat  1172.4.  When  this 
steam  is  so  throttled  that  the  pressure  becomes  low- 
ered to  14.7  lb.  per  sq.  in.,  the  total  heat  is  1150.4.  The 
dift'erence  between  1172.4  and  1150.4  is  22  ll.t.u.  This 
heat  being  liberated  from  the  steam  at  higher  pres- 
sure when  reduced  to  lower  pressure  must  be  felt  in 
the  physical  state  of  the  steam  at  the  lower  pressure. 
Hence  the  steam  must  be  superheated.  \\'e  found  in 
the  last  lecture  that  the  specific  heat  of  steam  is  a 
variable  quantity,  but  let  us  suppose  tor  illustration, 
that  the  mean  specific  heat  is  .48  in  this  case.  Hence 
the  steam  would  be  superheated  22/48  or  45.8°  F. 
Evidently,  then,  if  w-e  measure  the  temperature  i)f 
the  steam  at  th.e  reduced  pressure  and  note  the  two 
pressures  we  can  compute  the  moisture  in  the  steam, 
provided  the  steam  is  not  so  moist  that  all  of  the  sur- 
])lus  heat  is  e.xpended  in  evaporating  the  moisture 
without  superheating  it.  The  heat  in  the  saturated 
steam  must  equal  the  heat  in  the  superheated  steam  at 
the  reduced  pressure.  Hence  we  have  for  the  throt- 
tling or  superheating  calorimeter. 

x„  L,„  +  h„  =  H  +  k  (T  —  t) 
H  +  k  (T  —  t)  —  h„ 


Where 

x„=z:  proportion  of  dry  steam  in   saturated  steam, 
Tj„z=  latent    tieat    of    saturated    steam. 
h„ii=heat    of    liquid    of   saturated    steam, 
H  :^  total   heat  of  saturated  steam  at   lower  pressure. 
k=zmean    specific   heat    (use    .48    for    first   approx  ). 
T  =^  temperature    of    .superheated    steam, 
t  =:  temperature    of    saturated    steam    at    lower    pressure. 


It  is  seen  that  x»  L. -fh"  must  at  least  equal  H, 
or  we  cannot  determine  xc  In  cases,  then,  of  heavy 
moisture  content  in  saturated  steam,  this  form  of 
calorimeter  will  not  work  without  some  additional 
data.  If  we  can  supply  a  definite  known  quantity 
of  heat  to  the  saturated  steam,  we  can  make  this  form 
of  calorimeter  accurate  and  ])ositive  for  any  degree  of 
moisture.  If  then  Q  units  of  heat  be  supplied  to 
the  saturated  sleam.  we  shall  have  an  equation  as 
follows : 

x„  L„  -\-  h„  +  Q  =  H-|-k(T  —  t) 
H  -f    k  (T  — t)  —  h„  — Q 


The  Harms  calorimeter  makes  use  of  this  prin- 
ciple, and  is  found  accurate  and  dependable. 

.\nother  form  of  moisture  measuring  device  is  the 
so-called  separating  calorimeter,  which  mechanically 
sejjarates  the  water  from  the  steam.  The  principle 
usually  made  use  of  in  bringing  this  about  is  to  sud- 
denly change  the  velocity  of  the  steam,  allowing  the 
steam  in  its  changed  direction  to  pass  out  through 
small  perforations.  As  the  water  is  more  ponder- 
ous it  cannot  pass  through  sudden  changes  of,direction 
and  hence  it  falls  into  a  cup  beneath.  The  water  is 
then  weighed  and  the  steam  is  either  later  condensed 
and  weighed,  or  some  other  device  used  to  measufe 
its  quantity.     If 

W  ^  weight    of    steam    free    from    moisture, 
W,  ^weight  of  water  free  from  steam, 

W 


W  _|_  w, 

The  chemical  calorimeter  makes  use  of  the  well- 
known  quality  of  common  salt,  that  it  will  not  go 
into  solution  when  dry  steam  is  passed  over  it,  but, 
on  the  other  hand,  will  rapidly  absorb  any  moisture 
suspended    in    the    steam. 

In  the  electric  calorimeter,  the  principle  is  the 
same  as  in  the  throttling  calorimeter,  in  which  a 
known  (luantity  of  heat  is  supplied  to  the  saturated 
steam.  In  this  case,  however,  the  heat  is  supplied  by 
an  electric  current.  Fine  german  silver  wires  are 
passed  through  the  saturated  steam,  and  the  voltage 
and  amperage  noted..  If  E  R.t.u.  be  supplied  in  this 
manner,  we  shall  ha\'e 

x„  L„ -)- h„  +  E  =  H  +   k<T  — t) 

H  +  k  fT  —  t)  —  h„  —  E 

or  X,,  ^ 

L,, 

in    which    1    B.t.u.  r=  1 7..")!)    watts   per   min. 

During  the  year  1908,  H.  G.  .Stott  and  R.  J.  S. 
Pigott'  performed  a  test  on  a  15,000  kw.  steam-engine- 
turbine  unit  for  the  Interborough  Rapid  Transit  Com- 
pany which  supplies  power  for  the  \ew  York  sub- 
way, r^ig.  16  shows  an  illustration  "of  ingenuity  neces- 
sary to  put  through  a  test  of  this  magnitude.  No 
l^revious  methods  had  been  devised  to  measure  the 
quality  of  low  pressure  steam.  It  was  found  that 
the  ordinary  perforated  pipe  sampler  which  is  used 
to  tap  into  the  steam  flow  was  absolutely  worthless 
in  giving  a  true  sample.  It  was  found  necessary  that 
the  sample  be  taken  from  the  main  without  changing 
its  direction  or  velocity  until  it  is  safely  in  the  sample 
pipe  and  entirely  isolated  from  the  rest  of  the  steam. 

•Trans.  .\mer.  Inst.  Elec.  Engs.,  Vol.  XXIX.  Part  1.  Page  222. 
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Fig.      17.     A    New    and    Accurate    Method    of    Deter- 
mining Moisture  in  Steam  at  Low  Presures. 

In  Fig.  17,  the  }i  in.  brass  nozzle  on  the  sampler 
is  arranged  to  point  in  exactly  the  opposite  direction 
to  the  steam  flow ;  the  lip  of  the  nozzle  is  filed  to  a 
knife-edge  to  avoid  disturbing  the  steam  current 
around  the  sampler  mouth  by  impact  and  eddies 
against  a  sensibly  thick  lip.  If  any  sudden  turn  is 
made  by  the  wet  steam  in  entering  the  sample  nozzle, 
the  entrained  moisture,  by  reason  of  its  immensely 
greater  specific  gravity  and  slight  skin  friction  will 
continue  with  unchanged  direction  and  a  dry  sample 
will  enter  the  nozzle.  In  other  words,  without  proper 
care,  the  sampler  becomes  a  very  fair  separator.  The 
form  of  sampler  shown  in  the  figure  takes  out  the 
sample  without  disturbing  its  direction,  and  the 
velocity  can  be  kept  correct  by  determining  the  flow 
from  the  following  formula : 

Wa 

W  = 

A 
"Where 

w  =  lb.    per    hr.    flo'w    tlirougli    calorimeter, 
W  =  lb.    per    hr.    flow    through   steam    main. 

a  =  area    of    sampler    nozzle, 
A  =  area    of    main. 

THERMOTWISTERS. 

1.  Steam  at  ino  lb.  pressure  is  mixed  with  water  at  100* 
F  The  weight  of  the  water  increases  from  10  to  11  lb.  and  its 
temperature  rises  to  197  V&°  F.  What  is  the  percentage  of  dry- 
ness  of   the   steam? 

2.  The  same  steam  is  condensed  in  and  discharged  from  a 
coil,  its  temperature  becoming  210°,  and  10  lb.  of  surrounding 
water  rise  in  temperature  from  100°  to  20414°.  Find  the  qual- 
ity of  the  steam.  What  would  have  been  an  easier  way  of  de- 
termining the   quality? 

3.  What  is  the  maximum  percentage  of  wetness  that  can 
be  measured  in  a  throttling  calorimeter  in  steam  at  100  lb. 
pressure,  if  the  discharge  pressure  is  30   lb.? 

4.  Steam  at  100  lb.  pressure  has  added  to  it  from  an  ex- 
ternal source  30  B.t.u.  per  pound.  It  is  throttled  to  30  lb. 
pressure,  its  temperature  becoming  270.3°  F.  What  was  its 
dryness? 

5.  In  the  last  problem,  the  added  heat  is  from  an  electric 
current  of  5  amperes  provided  for  one  minute,  the  voltage  fall- 
ing from  220  to  110.  What  was  the  amount  of  heat  added  and 
the  percentage   of  dryness   of  the   steam? 

6.  An  engine  consumes  10,000  lb.  of  dry  steam  per  hour,  the 
moisture     having    been     completely     eliminated     by     a    receiver 


separator  whicli  at  the  end  of  one  hour  is  found  to  contain 
285  lb.  of  water.  What  was  the  dryness  of  the  steam  enter- 
ing  the   separator? 

Solution   of   Thermotwisters — Fourth   Lecture.. 

1.  A  boiler  evaporates  3000  lb.  of  water  per  hour  from 
feed-water  temperature  of  200°  F.  to  drv  steam  at  160  lb. 
pressure    which     corresponds     to     a     temperature     of    3G3.0°     F. 

What  is  .its  horsepower?.  _  ..    .         _     ... 

H:=  1150  4-  0.3745   (t  —  212) — 0.00055   (t  —  212)=,""wheVe"t'=  363.6 

.-.  H:=  1150  +  0.3745  X  151.6  —  0.00055  x  151.6  X  151.6 

r=  1194.2  B.t.u.    ■ 

Since  the  water  enters  tlie  boiler  at  200^  F..  it  has  already 
a  heat  of  liquid  amounting  to  168. 2  B.t.u.  Hence  net  heat  imparted 
to  steam  by  boiler  is  1194.2  —  168.2^1026.0  per  lb.  Total  heat 
imparted  is  therefore  3000  X  1026  :=  3,078.000  B.t.u.  One  boiler 
horsepower  is  defined  by  A.  S.  M.  E.  as  being  such  a  boiler 
which  will  evaporate  per  hour  34',*  lb.  of  water  from  and 
at  212°  F.  Each  lb.  of  steam  formed  under  such  condi- 
tions requires  i)70.4  B.t.u.  Hence  2iVz.ib.  per  hr.  will  require 
34M!  X  970.4    B.t.u.'.'     Therefore   horsepower  of  boiler  "is 

3,078,000 

=  91.9   H.P. 

34.5  X  970.4 

2.  In  the  above  problem  what  proportion  of  the  whole 
heat  in  the  fuel  is  carried  away  in  the  flue  gases,  if  their  tem- 
perature is  600°  F.,  assuming  tlie  specific  heats  of  thi-  gases 
to  be  constant?  The  initial  temperature  of  the  fuel  'ind  air 
supplied   is  0°    F. 

Tills  problem  cannot  be  solved  directly  without  more  defi- 
nite data  being  given  or  assumptions  made.  Let  us  proceed 
to  a  general  solution   making  necessary  assumptions. 

Let  us  assume  average  conditions;  that  is,  tiiiit  the  boiler 
has   an   efficiency    of   60%. 

Energy  in   fuel  per  hour  is  then 

3,078,000 

:=5,130.000    B.t.u. 

■60- 

Fuei   supplied   we  will   assume  has  calorific   value  of  >1*;0'0.0  ^-^ 
B.t.u.    per    lb.  -<  .' 

3,078.000  ;-,,.- 

Hence    lb.   of   fuel    required   per   hr  ^ ■ —  ^RR  4 

.60  X  14,000 

To    thoroughly    consume    each    lb.    of    coal    T^quires    about 
16   lb.   of  air.      Hence   17   lb.   of  gas  will  be   formed. 
Hence   total  gas  escaping  per  hr.   is 
3,078,000  X  17 


-=  62: 


i.O    lb. 


.60  X  14,000 

The  B.t.u.  required  to  heat  the  gas  from  0°  F.  to  600°  F., 
assuming    specific    heat    of    .24,    will    be 

6225.0  X  600  X-24  ^897,000    B.t.u. 
Hence  proportion  of  whole  heat  in   fuel  carried  away  is 

897,000 

=  17.5%.     Ans. 

5,130,000 

3.  In  the  second  problem,  what  would  be  the  percentage 
of  saving  due  to  an  economizei'  which  reduced  th'e  gas  tem- 
perature   to    400°    F? 

Actual    saving   per    lb.    of   gas    escaping  = 
(600  —  400)  X-24  =  48    B.t.u. 
Since  there  are  6225  lb.  of  gas  escaping  per  hr.,  we   h.ave 

48  X  6225  =  299,000. 
Since    total    heat    given    out    by    fuel    is    5,130  000    B.t.u.    the 
saving    is 

299,000 

=  5.83% 

5.130,000 

Figuring  on  basis  of  actual  B.t.u.  delivered  in  the  boiler, 
the  saving  becomes 

299,000 

=  9.71% 

3.078,000 


EXAMINATION    FOR    APPOINTMENT    TO 
BUREAU  OF  STANDARDS. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  on  October  25-26,  1911,  at 
the  usual  places,  to  secure  eligibles  from  which  to 
make  certi)ication  to  fill  vacancies  as  they  may  occur 
in  the  position  of  aid.  Bureau  of  Standards,  Depart- 
ment of  Commerce  and  Labor,  at  salaries  of  $600  and 
$720  per  annum.  Men  only  will  be  admitted  to  this 
examination.  Graduation  from  a  mechanical  training, 
technical,  or  scientific  school,  or  equivalent  training  in 
scientific  or  technical  laboratories,  is  a  prerequisite 
to  appointment  from  this  examination. 
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It  is  a  true  saying  that  every  man  is  a  debtor  to 
his  profession,  for  by  it  he  lives  and  for  the  most  part 
has  his  material  being.  The  anti- 
Gathering  qtiated  idea  of  the  alchemist,  who 
Statistics  through  years  of  utmost  secrecy, 
through  years  of  hard  work  and 
perseverance,  failed  in  his  attempt  to  accomplish  any 
fruitful  results,  is  a  typical  example  of  the  futility  and 
barrenness  of  the  secrecy  idea.  Man  is  of  necessity 
a  social  being  and  must  depend  largely  on  his  fellows 
for  any  degree  of  success  in  life. 

One  of  the  greatest  privileges  a  technical  publi- 
cation enjoys  is  that  of  being  a  medium  through  which 
valuable  data  and  statistics  can  be  collected..  Scarcely 
a  day  passes  without  bringing  inquiries  from  some 
of  our  readers  regarding  power  installation  in  the 
West.  The  Journal  in  the  past  years  has  amassed 
much  valuable  information  along  these  lines.  Eastern 
technical  publications  have  likewise  accomplished 
much.  The  Journal  is  at  present  preparing  a 
letter  which  in  time  will  be  sent  to  every  power  plant 
manager  in  the  west.  Such  information  as  we  have  on 
hand  will  be  filled  in  for  his  verification,  and  he  will 
be  asked  also  to  fill  in  vacant  lines  not  covered  by  our 
present  files.  We  do  not  hope  to  make  this  compila- 
lation  in  a  minute.  It  will  take  months  and  perhaps 
years,  but  real  value  will  be  attached  when  so  col- 
lected. Its  publication  from  time  to  time  will  spread 
knowledge  of  practice  and  design  that  can  be  obtained 
in  no  other  way.  The  data  will  always  be  readily 
accessible  to  any  of  our  readers  upon  application. 

The  frank  and  open-hearted  manner  in  which 
these  requests  have  thus  far  been  met  by  power  man- 
agers assures  us  of  their  hearty  support  and  co-opera- 
tion. 


On  page  346  will  be  found  an  article  by  W.  H. 
Hodge,  Jr..  advertising  manager  of  the  H.  M. 
Byllesby  Co.,  on  advertising  elec- 
Advertising  trie,    service.      The    article    is    in- 

Electricity  teresting      in      that      it      calls      to 

mind  the  fact,  that  in  the  west 
the  full  effect  of  proper  and  consistent  advertising 
on  the  part  of  the  public  service  corporation,  is 
not  keenly  felt.  For  instance,  in  the  last  issue  of 
the  Journal  appeared  an  account  of  the  investigating 
department  maintained  by  the  San  Diego  Consoli- 
dated Gas  &  Electric  Company.  The  reader  is  shown 
the  care  and  the  painstaking  energy  employed  to  tneet 
all  complaints  which  come  in  from  their  consumers. 
The  enormous  reduction  in  percentage  of  complaints 
is  the  best  evidence  that  the  management  is  being 
many  times  repaid  for  the  time  and  money  outlay. 
(Jther  corporations  in  other  cities  undoubtedly  have 
effective  complaint  bureaus.  The  public  should  be  in- 
formed of  the  efficient  methods  used,  and  less  talk 
about  the  public- service  octopus  trying  to  crush  out 
the  life  of  the  dear  public  will  be  heard. 

Again,  the  idea  is  very  prevalent  in  many  of  the 
smaller  municipalities  that  because  a  company  is  per- 
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haps   the  only  one  serving  the  community,   it   is  but  the  future,  we  might  well  drop  out  of  the  race  before 

waste  of  time  to  advert.se,  for  the  customers  will  come  the  ring  of  the  starter's  pistol-shot  dies  away 
.n  and  s,gn  up  of  the.r  own  accord.    A  manager  work-  But  there  is  something  whhin  us  that  spurs  us  on 

mg  on   such  an   hypothesis  has  faded  to  grasp  some  something  that  gives  hope  and  promise  in  the  sound 

of  the  tundamental  characteristics  of  his   fellow-men.  of  children's  voices  in   the  clamor  and  clanging  of  a 

One  of  the  charactenst.cs   he   has   failed   to   grasp   is  busy   industry,  in  the  realization   that  by  struggle  of 

that  nmety-five  per  cent  of  h,s  fellow  citizens  are  so  brains    and    intellect    the    final    outcome    of    invention 

infernally  engaged  inpursumg  the  almighty  dollar  they  vvill   raise   the   human   race  to  the   level  of  the  ereat 

have  no  time  to  even  consider  a  little  theory  and  ex-  creator  himself,  and  thus  work  out  the  unsolved  prob- 

penmental    data   showing   conclusively    where    money  lems  of  the  ages 

is  lost  often  faster  than  they  run  it  down  by  neglect-  The  rapidity' with  which  the  products  of  invention 

ing  to  change  lamps  at  the  end  of  their  useful  period,  have   taken   over  the  burdens  of  mankind   has   had   a 

ti"on  ^[  ^'f  ^^^'■^'"^  a   proper  and  ^scientific   installa-  tendency   at    times    to    unbalance    certain    supply    and 

tion  of  a  few  modern  ideas.     Nor  does  this  manager  demand    relations    in    the    labor    problem       Durm^   a 

realize    that   his   prosperous   neighbor   who   owns   the  period  thereafter  unquestionably  distress  and  want'are 

big  department  store  ,s  so  infernally  busy  putting  over  felt   until   the  readjustment  of  affairs  can  once  agar 

schemes   during  the   day   for  advancing  his   sales   in-  be   brought   about.     The   experience   of   the   past   ha 

fluence,    he    has    not    time   to    consider    that    at    night  demonstrated  that  in  time  the  re-adjustment  is  coi" 

he  mental   n.akeup  of  the  human  being  is  such  that,  plete.     Although  the  advent    of    the'   cotton-gin     the 

freed  from  cares  and  worries  of  the  day,  it  becomes  in  sewing   machine,   and    the   myriad   other   labor-s;ving 

a  wonderfully  receptive   mood,  ready  to  receive  sag-  devices,  temporarily   displaced   thousands  of  laborers 

gest.ve  Ideas      In  a   ^yord  stich  a  manager  has  failed  eventually  they  so  increased  the  demand  for  manufac- 

to  place  electric  signs  and  thereby  to  utilize  energies  tured  products  that  even  tens  of  thousands  are  today 

wasted  during  off-peak  hours.    His  more  progressive  employed   in   the   same    industries.     Our   patent    laws 

friend   in   the   neighboring  town    by   alert   advertising  are  so  drawn   that  all   monopolies  of  patent  ideas   in 

has  educated  his  customers  in  the  use  of  the  electric  time    are    annulled    and    the    inventions    become    the 

sign,    thereby    returning    the    money    expended    many  free    property    of   the    people,    and    by    application    of 

times    over    by    increased    business    sales    and    at    the  these   ideas   and   stil!    further   refined'  inventive    addi- 


same  time  putting  his  newly  organized  pul)lK-  service 
corporation  on  a  firm  dividend-paying  basis. 


The  clipping  on  "Lifting  .Magnets"  appearing  in 
these  columns,  on  page  352,  was  sent  us  recently  by 
one   of  our    eastern    readers,    with 
Is  it  a  Knock  the  silent  but  impressive  query  at- 

or  a  Boost?  tached :  "Is  it  a  knock  or  a  boost  ?" 

It  is  not  the  purpose  of  these 
columns  to  delve  into  subjects  of  a  political  nature. 
Hence  it  makes  no  difference  where  or  by  whom  the 
lines  were  penned,  be  he  socialist,  republican,  demo- 
crat or  insurgent.  The  jilt  carefully  framed  against 
invention  in  the  article  referred  to  strikes  deeper  than 
party  or  creed.  It  strikes  at  the  very  fundamental 
makeup  of  modern  civilization— nay.  it  strikes  still 
deeper— even  at  the  very  why  and  wherefore  of  our 
creation.  It  silently  asks  the  question  whether  the 
fruits  of  the  struggle  of  brains  and  industry  are  after 
all  worth  while. 

Only  the  Almighty,  himself,  can  answer  such 
profound  questions.  We  come  into  this  world  naked 
and  bare  and  when  mature  age  arrives  find  ourselves 
born  to  earth  and  bound  to  earth.  In  this  beautiful, 
happy  world  of  ours,  if  we  do  not  have  the  proper 
focus  on  its  makeup,  we  pass  up  and  down  the  mourn- 
ful streets,  view  the  sorrows,  the  disappointments,  the 
shabby  pretense,  the  struggle  on  all  sides  for  the 
elusive  phantom  known  as  happiness,  and,  were  it  not 
for  that  inborn  indescribable  something  which  spurs 
us  on,  giving  hope  and  promise  of  things  better  for 


tions,  the  human  race  will  be  immeasurably  raised 
above  our  shivering,  cave-dwelling  ancestors  of  the 
stone  age  into  a  plane  approaching  equality  with 
that  of  the  great  creator  of  all  things. 

As  for  us  practical,  everyday  working  men,  let  us 
remember  that  while  we  are  engaged  in  this  busy 
struggle,  this  struggle  of  advance  through  brains  and 
intellect,  let  us  not  forget  that  the  very  effort  itself 
is  making  for  each  individual  so  engaged  an  inner 
happiness  in  thorough  harmony  and  synchronism  with 
the  inborn  spark  of  life.  \\'hether  the  ultimate  aims 
will  be  reached  is  immaterial  for  happiness.  We  can 
but  live  in  the  present  day  before  us.  and  the  cynic 
can  content  himself  when  living  in  this  way,  with  the 
philosophy  of  Shakespeare,  which  tells  us,  "That  all 
things  that  are,  are  with  more  spirit  chased  than  en- 
joyed." 

Rut  for  the  optimistic  being!! 

Let  us  work  and  work  and  work.  Let  us  build 
into  our  great  Western  Empire  the  wholesome  spirit 
that  has  always  pervaded  its  very  god-given  freedom 
and  promise.  Let  us  unselfishly  work  for  progress, 
work  for  invention,  work  for  all  things  that  are 
good  and  wholesome,  and  let  us  find  our  reward  in 
the  words  of  Kipling: 

■•And    only    the    Master    shall    praise    us.    and    only    the    Master 
shall    blame; 

And    no    one    shall    work    for    money,    and    no    one    shall    work 
for    fame. 

But   each   for  the  joy   of   the   working  and   each    in    his   separate 
star. 

.Shall   draw   the   Thing  as   he   sees   It    for   the   God   of   Things   as 
They    Are." 
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PERSONALS. 

J.  W.  White,  of  the  Fort  Wayne  Electric  Works'  sales  de- 
partment, is  on  a  tour  of  Nevada. 

P.  B.  Gleason,  manager  of  the  Pacific  Coast  branch  of  the 
Western    Electric   Company,   is   at   Los   Angeles. 

R.  D.  Holabird,  president  of  the  Holabird-Reynolds  Com- 
pany, leaves  on  Saturday  for  an  Eastern  trip. 

Harry  Tittle,  superintendent  for  the  John  G.  Sutton  Com- 
pany, returned  from  Vancouver  during  the  past  week. 

F.  H.  Poss,  Pacific  Coast  manager  for  the  Holophane 
Company  and  the  Benjamin  Electric  Company,  is  at  Los 
Angeles. 

R.  S.  Buck,  of  the  firm  of  Sanderson  &  Porter,  is  again 
at  New  York,  after  spending  some  time  in  Idaho  on  engineer- 
ing work. 

F.  O.  Alton  has  arrived  from  the  East  and  joined  the 
motor  sales  department  of  the  General  Electric  Company's  San 
Francisco  office. 

George  Cole,  of  the  John  R.  Cole  Company,  is  expected 
to  return  from  a  month's  visit  to  the  Eastern  iactories  about 
November  1st. 

F.  W.  Gay,  of  J.  G.  White  &  Co.'s  engineering  staff,  has 
returned  to  the  San  Francisco  office  after  spending  several 
weeks  at  New   York. 

O.  K.  Jones,  formerly  an  inspector  in  the  San  Francisco 
Department  of  Electricity,  has  joined  the  sales  department 
of  the  Aylsworth  Agencies  Company. 

Carl  M.  Bernagen,  president  of  the  Keuffel  &  Esser  Co., 
manufacturers  and  distributors  of  mechanical  drafting  instru- 
ments, is  making  a  tour  of  the  Northwest. 

Herbert  Smith  of  the  Safety  Insulated  Wire  &  Cable  Com- 
pany, is  visiting  the  Eastern  factory.  E.  A.  Freeman  recently 
joined  the  company's  San  FVancisco  sales  force. 

Rudolph  W.  Van  Norden,  consulting  engineer,  has  re- 
turned to  San  Francisco  from  an  inspection  of  the  Coleman 
plant  of  the   Northern   California   Power   Company. 

Thomas  Mirk  and  K.  G.  Dunn,  of  Hunt,  Mirk  &  Co.,  are 
at  San  Diego  on  business  connected  with  the  extension  of  the 
San  Diego  Electric  Railway  Company's  power  plant. 

S.  L.  Sinclair,  a  recent  arrival  from  Pittsburg,  has  joined 
the  sales  force  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  to  fill  the  position  of  H.  F.  Fisher,  resigned. 

Jack  Hyer,  formerly  connected  with  the  municipal  elec- 
trical inspection  department,  has  returned  to  San  Francisco 
from  an  Eastern  trip  and  taken  up  an  agency  for  electrical 
goods. 

Hans  Pederson,  contractor,  Seattle,  who  is  constructing 
a  portion  of  Tacoma's  Nisqually  power  plant,  announces  that 
he  will  soon  begin  pouring  concrete  for  the  floor  base  of  the 
reservoir  at  La  Grande. 

John  L.  Hart  man,  president  of  the  Atlas  Foundry  &  Ma- 
chine Company,  of  Tacoma,  after  an  enjoyable  three  months' 
Eastern  tour,  is  at  home  again  and  prouder  than  ever  of  pros- 
pects in  the  Northwest. 

S.  Wyman  Rolph,  manager  of  the  Holabird  Electric  Com- 
pany of  Seattle,  is  now  at  San  Francisco,  and  is  receiving 
the  congratulations  of  his  friends  on  the  arrival  of  a  new- 
son  at  the  family  home  at  San  Mateo. 

E.  A.  Heron,  president  of  the  Oakland  Railway  Co. ;  W.  R, 
Alberger,  vice-president  and  James  Potter,  superintendent, 
are  in  the  East  on  business.  The  latter  is  attending  the  Na- 
tional Street  Railway  Convention  at  Atlantic  City,  N.  J. 

H.  F.  Fischer  has  resigned  from  the  sales  department 
of  the  Westinghouse  Electric  Manufacturing  Company  to  ac- 
cept a  position  in  the  electrical  engineering  department  of 
the  University  of  California  at  Berkeley. 

Edward  Sawyer,  president  and  general  manager  of  the 
Atlantic  Insulated  Wire  &  Cable  Company,  spent  the  past 
week  at  San  Francisco  with  Hand  &  Jones,  the  Company's 
Coast  representative.  Mr.  Sav,yer  is  returning  East  by  way 
of  Portland,  Seattle,  Spokane  and  Rutte. 


Robert  Edwards,  Jr.,  affectionately  called  "Bob"  and 
"Major,"  by  his  personal  and  business  acquaintances,  and 
cue  of  the  most  prominent  men  in  the  electrical  field,  has 
recently  acquired   the  control  of  Edwards   &   Company. 

A.  C.  Wales,  who  has  been  San  Francisco  manager  for 
the  Nernst  Lamp  Company  for  the  past  four  years,  will 
leave  for  the  East  next  week  to  become  manager  of  the 
Chicago  branch.  Ira  J.  Wolfe,  formerly  cashier,  has  been 
promoted  to  the  management  of  the  company's  San  Francisco 
office. 

C.  L.  Cory,  Dean  of  the  Mechanics  College  of  the  Uni- 
versity of  California,  acted  as  the  jovial  toastmaster  at  the 
recent  banquet  of  the  Associated  Mechanical  and  Electrical 
Engineers  of  the  State  University.  The  organization  com- 
prises the  two  upper  classes  in  mechanical  and  electrical 
engineering. 

E.  H.  Coolidge,  general  commercial  superintendent  of  the 
Pacific  Telephone  and  Telegraph  Company;  C.  W.  Burkett, 
general  superintendent  of  plant,  and  D.  P.  F^illerton,  division 
superintendent  of  plant,  have  returned  to  San  Francisco  after 
making  a  900-mile  automobile  inspection  of  Central  Nevada 
with  a  view  to  future  extensions. 

Harry  T.  Cory,  civil  engineer  and  brother  of  the  well 
known  consulting  engineer,  C.  L.  Cory,  has  taken  unto  him- 
self a  bride.  Mr.  Cory  was  thought  to  be  bullet  proof,  but 
the  personal  magnetism  of  southern  California  has -proved  the 
victor  and  reports  from  south  of  Tehachapi  indicate  he  is 
not  only  to  be  forgiven  for  violating  the  vows  of  celibacy, 
but  sincere  congratulations  are  in  order. 

George  J.  Henry  Jr.,  engineer  for  the  Pelton  Water 
Wheel  Company,  gave  recently  an  interesting  after-dinner 
£,peech  at  the  annual  banquet  of  the  Associated  Mechanical 
&  Electrical  Engineers  of  the  University  of  California,  in 
which  he  depicted  many  amusing  incidents  met  with  by  the 
engineer  in  gaining  practical  experience  after  graduation. 
Mr.  Henry  is  a  graduate  of  the  University  of  California.. 


ELECTRICAL  CONTRACTORS'   NOTES 

Frank  Somers,  manager  Century  Electric  Company,  San 
Jose,  was  in  San  Francisco  recently. 

Noble  Powell  of  Stockton  was  in  San  Francisco  recently 
and  says  that  a  great  deal  of  small  work  is  being  done  in 
Stockton. 

C.  V.  Schneider,  manager  of  the  Electric  Supply  Company 
of  Sacramento,  is  in  San  Francisco  and  reports  business  good 
in  Sacramento. 

Charles  E.  Sloan,  of  Sloan  &  Robson,  has  returned  to  San 
Francisco  from  Alturas,  Modoc  County,  where  the  firm  has 
had  charge  of  engineering  work. 

H.  V.  Reid,  manager  electrical  department  of  the  Pacific 
Fire  Extinguisher  Company,  has  just  returned  from  Portland, 
where  he  si,gned  up  a  large  electrical  contract. 

The  electrical  work  is  now  being  figured  for  the  new 
Mount  Zion  Hospital,  at  Fulton  and  Devisadero  streets. 
The  estimates  are  in  the  neighborhood  of  $15,000 

Figures  are  being  taken  for  the  electrical  work  on  the 
Downtown  Realty  Theatre,  at  Eddy  and  Mason  streets.  It 
is  estimated  that  about  |15,000  will  be  spent  on  electrical 
wiring  and  apparatus. 

Cunningham  &  Polito  are  taking  bids  for  wiring  on  Ike 
Kohn's  new  reinforced  concrete  building  on  the  corner  of 
Van  Ness  avenue  and  Sutter  street.  The  estimated  cost  of 
the  electrical  work  is  about  $5000. 

"Pop"  Boynton,  manager  of  the  Central  Electric  Com- 
pany, of  Los  Angeles  and  San  Francisco,  has  just  returned 
from  the  south  and  is  busy  explaining  to  his  friends  that 
it  was  business  and  not  baseball  that  took  him  south.  "Pop" 
rarely  misses  a  game.  He  reports  business  good  in  the 
south. 
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A    NEW    FOUR    AND    EIGHT-BUTTON    INTER-PHONE    SET 

FOR    SELECTIVE    RINGING,  COMMON    TALKING, 

PRIVATE    LINE    SERVICE. 

The  Western  Electric  Company  recently  placed  on  the 
market  a  new  line  of  inter-phones  which  will  fill  a  long-felt 
want  in  residences,  factories,  schools  and  mercantile  estab- 
lishments where  intercommunication  between  stations  is  not 
so  frequent  as  to  require  separate  lines. 

These  sets  are  arranged  for  selective  ringing,  common 
talking  service,  that  is,  any  station  may  call  any  other  station 
without  interfering  with  any  of  the  others.  These  sets  are 
designed  for  use  where  conversation  between  two  parties  at 
one  time  is  all  that  is  required.     They  will  give  just  as  satis- 


improved   T.vpe   of   Interphone   Set. 

factory  service  as  the  individual-line  type  gives  on  large  24- 
line  systems,  where  often  two  or  more  conversations  are 
necessary  at  the  same  time.  They  are  made  in  capacities  of 
four  and  eight  buttons,  which  will  accommodate  five  and  eight 
parties,  respectively. 

Fig.  1  shows  the  eight-button  set,  known  as  the  No. 
1327-L,  This  is  a  non-flush  wall  set,  but  a  desk  type  is  also 
furnished  when  desired.  The  standard  finish  for  the  1327-L 
type  sets  is  oak,  but  other  wood  finishes  can  be  supplied  to 
order.  The  instrument  through  compact  is  not  crowded,  and 
the  apparatus  is  arranged  so  as  to  make  installation  easy,  as 
only  one  set  of  batteries  is  required  for  the  whole  system. 
The  instruments  are  so  simple  in  construction  that  there  is 
little  chance  of  their  getting  out  of  order,  and  the  maintenance 
expense  of  the  system  is  practically  negligible.  This  system 
is  recommended  where  a  simple  yet  reliable  means  of  com- 
munication is  required  at  a  low  cost. 


ROTARY  CONVERTERS    FOR    MINING   SERVICE. 

Rotary  converters  are  being  used  in  many  coal  and  metal 
mines.  Direct  current  is  necessary  tor  the  operation  of  mining 
locomotives  because  alternating-current  motors  cannot  satisfy 
the  speed  and  space  requirements.  Alternating  current  is 
used  for  the  transmission  of  the  energy  from  the  steam  or 
hydroelectric  generating  stations  to  the  mines,  and  the  rotary 
converter  is  the  logical  machine  for  efficiently  converting  the 
alternating  to  direct  current  at  the  point  where  the  energy  is 
to  be  used. 

Several    public   service   companies   in   both    Pennsylvania 


and  in  Colorado  are  making  a  specialty  of  supplying  mines 
with  alternating-current  energy  and  are  developing  excellent 
mining  loads.  The  larger  mining  companies  find  it  econom- 
ical to  establish  steam  or  hydraulic  generating  stations  at 
points  where  energy  can  be  .generated  cheaply  and  to  transmit 


iiniai,\"  Con\'erter  riul>stutinn  at  Mine  No.  'I'l 
of  the  Consolidated  Coal  Co.,  150  kw.,  27r.  volts 
direct  current,  3  phase,  60  cycles,  1200  r.p.m., 
rotary  converter. 

it  as  high-tension  alternating  current  to  the  mine  or  group  of 
mines  where  it  is  utilized.  Whether  alternating  energy  is 
generated  by  a  public  service  company  or  by  the  mining  com- 
pany, experience  shows  the  rotary  converter  to  be  an  efficient, 
reliable  machine  for  converting  the  alternating  to  direct  cur- 
rent. A  nominal  voltage  of  either  275  or  600  is  adopted  for 
the  direct-current  distribution  systems  within  the  mines. 

A  good  example  of  a  mining  plant  rotary  converter  in- 
stallation is  shown  in  Fig.  1,  which  is  a  view  of  the  substation 
at  Mine  No.  22  of  the  Consolidated  Coal  Company  of  Penn- 
sylvania. This  station  received  energy  as  alternating  current 
at  2300  volts,  three  phase,  60  cycles.  The  pressure  is  stepped 
to  158  volts  for  the  alternating  side  of  the  Westinghouse 
150  kw.  rotary  and  is  delivered  therefrom  as  direct  current  at 
275  volts.  A  standard  Westinghouse  black  marine  finished 
switchboard,  carrying  the  usual  switch  gear  and  instruments, 
controls  the  incoming  alternating-current  line,  th"  rotary  con- 
verter and  the  outgoing  direct-current  feeders,  which  radiate 
to  different  parts  of  the  i)roperty. 


TRADE    NOTES. 

The  Vancouver  Lumber  Company  of  Vancouver,  B.  C, 
have  recently  placed  an  order  with  the  Allis  Chalmers  Com- 
pany for  one  750  kw.  low  pressure  turbine  and  a  number  of 
motors  for  their  planing  mill  at  Vancouver. 

The  Agutter  Griswold  Company  of  Seattle  have  been 
awarded  the  contract  to  do  the  wiring  and  furnish  the  neces- 
sary switchboards  for  the  new  42-story  Smith  Building,  to  be 
erected  in  Seattle.    Work  on  this  building  has  commenced. 

The  British  Canadian  Lumber  Company  of  Vancouver, 
B.  C,  have  just  completed  plans  and  specifications  for  their 
new  mill  they  are  to  build.  The  electrical  requirements  will 
include  a  1500  kw.  generator,  a  number  of  motors  and  switch- 
boards. 

Machado  &  Roller  of  New  York  City,  whose  Pacific  Coast 
representatives  are  Otis  Sl  Squires,  of  San  Francisco,  have 
taken  the  sole  agency  in  this  country  for  the  Columbia  high 
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torque  induction  meters.   Otis  &  Squires  will  have  a  full  stock 
of  both  this  house  and  switchboard  types. 

Among  orders  recently  received  by  the  Railway  Depart- 
ment, General  Electric  Company,  Schenectady,  N.  Y.,  is  that 
of  the  Pacific  Electric  Railway  Company,  Los  Angeles,  Cal., 
for  1  motor  generator  set;  1  17  kw.-500-125  v.  exciter;  3  WC. 
6(1-540-15000/13500-2250  v.  Core  type  transformers. 

McDonald  &  McDougal,  railroad  contractors  who  have 
the  contract  for  constructing  the  Oregon  electric  extension 
from  Albany  to  Salem,  Oregon,  have  established  a  number  of 
camps  along  the  right  of  way  preparatory  to  active  construc- 
tion. One  feature  of  the  construction  will  be  a  7000-foot 
bridge. 

H.  M.  Byllesby  &  Company  of  Chicago  has  under  con- 
struction at  Albany,  Oregon,  the  largest  filtration  plant  in 
the  State.  The  plant  is  for  the  Oregon  Power  Company  and 
will  be  used  in  connection  with  Albany's  municipal  water  sys- 
tem.. The  capacity  will  be  2,250,000  gallons  of  water  per  day 
and  there  will  be  40,000  square  feet  of  filter  area. 

The  Pelton  Water  Wheel  Company  has  sold  to  the  Mon- 
tesano  Light  &  Water  Co.,  a  315  h.p.  cylindrical  case  Pelton- 
Francis  turbine,  with  an  extended  base  to  carry  a  generator 
on  either  side.  It  will  operate  at  600  r.p.m.  under  a  head  of 
65  feet  and  will  be  connected  to  two  generators  by  friction 
clutches.  The  load  consists  of  lighting  and  motors  at  Mon- 
tesano.  Wash. 

J.  C.  Farrar  &  Co..  Pacific  Coast  agents  Electrical  En- 
giners'  Equipment  Company,  report  the  sale  of  twelve  25,000 
volt,  triple  conductor  cable  end  bells  for  outside  service  on 
lead-covered,  steel-band  armored  submarine  cables  to  the 
Great  Western  Power  Company;  two  13,000  volt  triple  con- 
ductor cable  end  bells  for  outside  service  to  the  Northern 
California  Power  Company,  and  a  quantity  of  switchboard 
frame  fittings  and  bus  bar  supports  to  Stone  &  Webster  at 
Reno   and    Verdi,    Nev. 

Among  the  recent  large  contracts  received  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  was  one  granted 
by  the  commission  government  of  the  city  of  Tacoma,  Wash- 
ington, for  the  entire  switchboard  and  auxiliary  apparatus  for 
the  power  house,  substation  and  transmission  line  of  the 
27,000  horsepower  hydroelectric  plant  the  city  is  erecting. 
The  plant  is  located  about  seven  miles  from  the  city  of 
Tacoma  on  the  Nisqually  River,  and  electrical  energy  will  be 
transmitted  at  55,000  volts  for  furnishing  light,  power  and 
railways  in  the  city  and  vicinity. 


NEW    CATALOGS. 


The  Wheeler  Condensing  &  Engineering  Company  of 
Carteret,  New  Jersey,  has  just  issued  Bulletin  No.  103,  which 
treats  of  WTieeler-Edwards  air  pumps  in  a  very  interesting 
and  attractive  manner. 

The  Sterling  Electrical  Mfg.  Co.,  of  Warren,  Ohio,  has 
Just  issued  a  series  of  leaflets  on  incandescent  electric  lamps 
of  the  Sterling  design.  The  leaflets  deal  with  descriptions 
and  price  quotations  of  standard  lamps  handled  by  the  com- 
pany. 

The  Electric  Storage  Battery  Company  of  Philadelphia 
has  just  published  the  fourth  edition  of  their  hand  book 
"IP"  on  the  "chloride  accumutator"  for  use  in  110  volt  iso- 
lated lighting  and  power  plants.  The  booklet  is  interesting 
and  attractive. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J,,  have 
just  published  a  booklet  on  induction  motors,  which  clearly 
and  concisely  explains  their  patented  magnetic  bridges  and 
how  these  bridges  add  to  the  motor's  operating  characteristics, 
mechanical  durability  and  convenience. 


The  Shelby  Electric  Company  of  Shelby,  Ohio,  has  an 
interesting  catalog  on  Shelby  Lamps.  A  second  booklet  en- 
titled The  Fortress  of  Lamp  Quality,  has  also  just  been 
published,  and  is  profitable  reading  for  anyone  interested  in 
the  development  of  the  great  lamp  industry. 

"Common  Battery  vs.  Local  Battery  Operation  for  the 
Small  Exchange"  is  the  title  of  the  new  Bulletin  No.  1017 
which  has  just  been  issued  by  the  Western  Electric  Company. 
This  is  one  of  the  most  interesting?  and  instructive  bulletins 
ever  put  out  by  a  manufacturing  company.  It  compares  cen- 
tral and  local  battery  equipment  from  a  service  and  cost 
standpoint. 

The  Allis-Chalmers  Company  of  Milwaukee  has  pub- 
lished an  interesting  series  of  new  catalogs.  Bulletin  No. 
1070  deals  with  Type  B.  Barometric  Condensers,  while  No. 
1519  deals  with  Type  AN  Barometric  Condensers.  Bulletin 
No.  1083  is  concerned  with  direct  current  motors  and  gener- 
ators, while  alternating  current  generators  are  discussed  in 
No.  1078.  Engine  driven  direct  current  generators  of  types 
"T"  and  "TW"  are  described  in  No.  1082  and  direct  current 
motors  and  generators  of  type  "H"  and  "HT"  in  No.  1074. 
Direct  connected  Corliss  engines  of  the  "Reliance"  pattern 
are  taken  up  in  Bulletin  No.  1068. 

Very  little  has  been  done  to  explain  to  the  everyday  tele- 
phone user — the  blacksmith,  the  storekeeper,  especially  in 
smaller  towns  and  villages — the  simple  facts  of  why  such  and 
such  rates  were  made,  and  why  they  are  necessary  to-day. 
In  other  words,  a  booklet  that  is  of  mutual  benefit  to  operator 
and  subscriber  because  it  tells  the  subscriber  the  economy  of 
better  service.  That  is  precisely  the  purpose  of  a  new  pub- 
lication, just  issued  by  the  Kellogg  Switchboard  &  Supply  Co. 
It  is  written  by  a  practical  man,  Mr.  H.  N.  Faris,  of  long  and 
wide  experience  in  the  telephone  field — experience  that  is  of 
great  value  to  the  operator  of  any  size  exchange. 

The  General  Electric  Company  has  recently  Issued  some 
interesting  and  attractive  catalogues.  Bulletin  No.  4859  describes 
the  line  of  synchronous  condensers  especially  adapted  for  float 
ing  on  the  line  for  improving  the  power  factor.  These  con- 
densers have  been  designed  to  meet  the  demand  for  a  com- 
paratively inexpensive  high  speed  machine  of  this  nature. 
Bulletin  No.  4877  is  devoted  to  direct  current  switchboard 
panels,  single  polarity,  for  small  mining  plants.  Bulletin  No. 
4882  describes  Enclosed  Flame  Arc  Lamps.  This  lamp  util- 
izes the  impiegnated,  or  so-called  plain  carbon  electrode 
which  gives  remarkable  illuminating  efficiency.  Bulletin  No. 
4871  describes,  the  General  Electric  Company's  mercury  arc 
rectifiers  for  battery  charging,  and  supersedes  that  Company's 
previous  bulletin  on  the  subject.  Bulletin  No.  4857  thor- 
oughly describes  its  switchboard  and  high  tension  relays. 
Among  these  relays  are  those  for  circuit-opening,  time-limit 
relays,  inverse  time-limit,  definite  time-limit,  low  voltage,  no- 
voltage  and  over-load,  reverse  current,  reverse  phase.  BuUe- 
nn  No.  4873,  illustrates  and  describes  in  considerable  detail 
that  company's  control  apparatus  for  steel  mills.  Bulletin 
No.  4876.  issued  by  the  General  Electric  Company,  on  small 
plant  direct  current  switchboards,  illustrates  and  describes 
that  company's  76-inch  direct  current  panels  designed  for 
general  use  in  small  central  stations  and_  isolated  plants. 


ELECTRICAL    ASSISTANT. 

The  United  States  Civil  Service  Commission  announces 
an  examination  on  November  22,  1911,  to  secure  eligibles 
from  which  to  make  certification  to  fill  vacancies  as  they 
may  occur  in  the  position  of  electrical  assistant  in  the  Signal 
Service  at  Large,  War  Department,  and  vacancies  requiring 
similar  qualifications  as  they  may  occur  in  any  branch  of  the 
service,  unless  it  shall  be  decided  in  the  interest  of  the 
service  to  fill  such  vacancies  by  reinstatement,  transfer,  or 
promotion.  The  salary  of  electrical  assistants  in  the  Signal 
Service  at  Large  is  $1080  per  annum. 


October  14,  1911.] 
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FINANCIAL. 
LONG  BEACH,  CAL.— Water  bonds  amounting  to  $850,000 
were  formally  turned  over  in  Los  Angeles  to  the  Long  Beach 
and  Alamitos  water  companies,  the  successful  bidders. 

SALMON,  IDAHO. — An  ordinance  is  to  be  submitted  to 
qualified  electors  and  taxpayers  of  the  city  of  Salmon,  on  the 
question  of  incurring  an  indebtedness  on  the  part  of  the 
city,  in  the  sum  of  $6.5,000. 

FALLS  CITY,  ORE.— Falls  City  has  desided,  by  a  vote  of 
80  for  and  21  against,  to  issue  bonds  to  the  amount  of  $5000 
to  extend  the  water  system,  pay  the  indebtedness  and  build 
a  fire  emergency  reservoir. 

ASTORIA,  ORE.— The  Astoria  Water  Commission  has 
awarded  to  the  S.  A.  Kean  &  Co.,  Chicago,  the  $80,000  5  per 
cent  20-year  bonds  issued  for  the  making  of  improvements 
to  the  water  system  for  $80,600. 

ORANGE,  CAL.— The  City  Council  has  passed  an  ordi- 
nance calling  a  special  election  to  be  held  November  3  for 
voting  on  the  question  of  issuing  $50,000  bonds  for  the  con- 
struction of  improvements  .tnd  extensions  of  the  city  water 
system. 

LOS  ANGELES,  CAL.— The  City  Council  has  passed  an  or- 
dinance ratifying  and  confirming  the  sale  and  delivery  to 
Kountze  Brothers  and  A.  B.  Leach  &  Company  of  New  York 
City,  of  $408,000  water  works  bonds  of  the  city,  being  part 
of  the  issue  of  $23,000,000  bonds  authorized  at  the  special 
election  held  June  12,  1907. 

LOS  ANGELES,  CAL.— The  first  step  toward  regulating 
street  car  fares  in  this  city  was  taken  this  week  when  the 
Council  adopted  the  report  of  its  legislative  committee  on  the 
subject.  The  Board  of  Public  Utilities  and  the  city  attorney 
were  empowered  to  prepare  an  ordinance  which  will  place 
in  the  hands  of  the  board  regulation  of  fares.  Adoption  of 
the  proposed  ordinance  will  give  the  Board  of  Public  Utilties 
authority  to  compel  local  street  railway  corporations  to  render 
reports  on  their  earnings  and  the  valuation  of  their  systems. 

LOS  ANGELES,  CAL.— The  finance  committee  of  the  City 
Council  began  consideration  of  one  of  the  greatest  municipal 
ownership  projects  in  the  country.  It  is  proposed  to  issue 
$6,000,000  in  bonds  for  the  purchase  of  the  Pacific  Light  & 
Power  Company,  the  Los  Angeles  Gas  &  Electric  Corporation 
and  the  Southern  California  Edison  Company,  whose  com- 
bined distributing  systems  are  valued  at  $8,500,000  by  the 
companies.  In  case  the  companies  refuse  to  sell  it  is  pro- 
posed that  the  city  lay  its  own  conduits  and  parallel  those 
of  the  three  companies.  The  city  will  have  a  surplus  of  150.- 
000  h.p.  from  the  Owens  River  aqueduct,  the  new  water  plant 
being  brought  266  miles  at  a  cost  of  $23,500,000,  and  this 
energy  will  be  used  in  distributing  light  and  power  to  the 
people,  it  is  claimed  at  a  much  less  cost  than  is  now  charged 
by  the  privately  owned  companies. 


ILLUMINATION 
ALBANY,   ORE. — The   Council    has   passed   an   ordinance 
f.ranting  to  W.  H.  Goldrich  a  franchise  to  build  a  gas  plant 
here. 

PASCO,  WASH.— A  local  contractor,  R.  Hammond,  has 
been  awarded  the  contract  for  installing  three  light  poles  for 
$4098.20. 

TOPPENISH.  WASH.— Immediate  installation  of  four 
new  street  lights,  of  2000  c.p.  each,  has  been  ordered  by  the 
City  Council. 


KENT,  WASH.— Residents  of  the  East  hill,  E.  L.  Hansen, 
R.  R.  Rotter  and  others,  have  asked  that  gas  mains  be  ex- 
tended to  their  places. 

ALHAMBRA,  CAL.— The  Board  of  Trustees  has  passed  an 
ordinance  adopting  the  specifications  for  ornamental  con- 
ciete  lamp  posts  to  be  erected  in  this  city. 

MEDFORD,  ORE.— The  contract  for  the  installation  of 
cluster  lights  on  Main  street,  has  been  awarded  by  the  City 
Council  to  the  Southern  Oregon  Electric  Company. 

SEATTLE.  WASH.— Roy  W.  Comegys  has  made  appli- 
cation to  the  Board  of  Commissioners  of  King  County,  Wash., 
for  a  franchise  to  use  certain  county  roads  and  public  places 
in  the  county  for  the  construction  and  maintenance  of  an 
electric  light  system. 

ANACORTES,  WASH.— According  to  the  intention  of 
Messrs.  Julius  Nelson,  J.  P.  Benton  and  E.  D.  Nelson,  this 
city  is  to  have  a  gas  plant  in  running  order  before  long  and 
have  applied  for  30-year  franchises  before  the  council.  They 
purpose  to  put  in  mains  and  materials  in  all  parts  of  the 
cUy  where  they  can  procure  customers. 

MARYSVILLE,  CAL.— The  committee  appointed  by  the 
Chamber  of  Commerce  to  raise  funds  for  the  building  or  the 
electric  arches  on  D  street,  have  completed  their  labors  as 
far  as  D  street  is  concerned.  Contributions  amounting  to 
$5000  have  been  received.  The  committee  is  now  engaged  In 
raising  money  to  build  arches  of  the  same  kind  at  Third 
and  E  streets,  and  Third  and  V  streets. 

PULLMAN,  WASH. — Recent  additions  to  equipment  at 
the  State  College  of  Washington  include  a  150  kilowatt  direct 
connected  alternator,  driven  by  a  Reliance  Corliss  engine. 
This  unit  is  available  for  both  power  and  experimental  use. 
.\lso  a  60  h.p.  Weber  gas  engine  is  being  installed  with  both 
111)  and  down  draft  types  of  producers  for  an  extended  inves- 
ligation  of  producer  gas  fuels  of  the  Northwest.  Sixtv-five 
lamp  posts  of  neat  design  and  equipped  with  series  tungsten 
lamps  are  being  installed  for  campus  lighting. 


INCORPORATION. 
OAKLAND,  CAL.— The  Sacramento  Short  Line  and  the 
San  Jose  Short  Line  have  been  incorporated  with  a  capital 
stock  of  $10,000,000  by  the  former  and  $9,000,000  by  the  lat- 
ter, by  B.  M.  Aikens,  R.  P.  Henshall,  Luther  Elkins,  G.  W. 
Mordecai,  N.  Schmulowitz,  R.  V.  Whiting  and  F.  L.  Stewart. 

PHOENIX,  ARIZ.— The  Arizona  Construction  &  Finance 
Company  with  home  office  in  Phoenix,  has  been  incorporated  « 
with  a  capital  stock  of  $2,000,000.  The  object  of  the  com- 
pany is  the  operation  and  maintenance  of  an  electrical  street 
railway.  The  directors  are  R.  A.  Lewis,  W.  B.  Barr  and 
S.   D.   Dunlap. 

TWIN  FALLS,  IDAHO.— Articles  of  incorporation  have 
been  filed  with  the  county  recorder  by  the  Twin  Falls  Rail- 
way Company.  The  capital  stock  is  $500,000.  The  incor- 
porators are  I.  B.  Perrine,  C.  Smith,  D.  Moorman,  E.  Wil- 
liams, A.  Stafford  of  this  city,  and  R.  S.  Buck  and  Raymond 
McCune  of  J^ew  York  City. 

PORTBRVILLE.  CAL. — Articles  of  incorporation  of  the 
Central  Counties  Gas  Company  were  filed  Saturday.  The  capi- 
talization is  $1,000,000.  This  is  a  Porterville  controlled  and 
promoted  organization,  which  is  to  take  over  all  the  gas  plants 
of  the  Southern  San  Joaquin  Valley  and  place  them  under 
one  management.     Surveying  work  is  now  being  done  for  a 


364 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.   IG 


high   pressure   line   which   is   to   be   used   as   the   supply   for 
Strathmore,  Ducor,  Terra  Bella,  Tulare  and  possibly  Dinuba. 


TRANSMISSION. 
VANCOUVER,  WASH,— Two  independent   cables  lor  the 
transmission  of  1500  horsepower  will  be  laid  under  the  Colum- 
bia River  by  the  Portland  Railway,  Light  &  Power  Company,  to 
furnish  electricity  for  this  city. 

SAN  JOSE,  CAL.— The  Great  Western  Power  Company 
has  made  application  to  the  Board  cf  Supervisors  for  a  fran- 
chise to  erect  lines  for  transmitting  and  distributing  elec- 
triicty  along  the  county  roads  in  Santa  Clara. 

CORNING,  CAL. — Mr.  Forbes,  construction  engineer  of 
the  Sierra  Light  &  Power  Company,  is  here  going  over  ths 
lines  of  the  local  plant.  He  is  now  engaged  in  preparing  plans 
for  the  entire  reconstruction  of  the  plant  and  line. 

SACRAMENTO,  CAL.— The  Great  Western  Power  Com- 
pany has  been  granted  permission  to  lay  an  underground 
v'ire  system  in  Third  and  Fourth  streets,  K.  to  L.  The 
application  was  presented  by  Attorney  Hugh  B.  Bradford. 

THE  DALLES,  ORE.— The  Skamania  Lright  &  Power  Com- 
pany of  Stevenson,  Wash.,  desires  to  supply  The  Dalles  with 
electricity  for  power  and  lights,  and  should  it  be  given  the 
privilege  will  sell  at  half  price.  S.  Samson  is  president  of  the 
corporation.. 

HOOD  RIVER,  ORE. — The  Hydroelectric  Company  ol 
Hood  River,  which  is  having  a  preliminary  survey  made  pre- 
paratory to  starting  work  on  a  power  and  light  plant  here, 
has  extended  its  operations  to  The  Dalles  and  has  applied 
tor  a  franchise  in  that  city. 

OROVILLE,  CAL.— The  Great  Western  Power  Company 
has  purchased  what  are  known  as  the  Reuben  Stover  and 
Thad  Stover  ranches  in  upper  Big  Meadows.  The  Stover 
holdings  comprise  over  1000  acres  of  land,  and  their  absorp- 
tion by  the  big  electric  power  corporation  indicates  that  it  is 
the  desire  of  the  latter  to  obtain  control  of  practically  all 
land  in  that  valley. 

DORRIS,  CAL. — Dorris  is  jubilant  over  the  announcement 
that  the  Siskiyou  Electric  Light  &  Power  Company  expects 
to  furnish  light  and  power  services  here  within  sixty  days. 
The  company's  line  now  building  through  here  will  be  the 
first  to  touch  the  town.  The  sub-station  has  already  been 
erected  and  application  has  been  made  and  bids  advertised 
for  the  sale  of  said  franchise  through  the  corporate  limits  of 
the  city.    A  50-year  franchise  is  asked. 

PORTERVILLE,  CAL,— C.  H.  Holley,  chief  engineer,  is 
quoted  as  saying  that  the  Tulare  County  Power  Company  will 
be  delivering  power  to  the  patrons  of  the  line  not  later  than 
the  1st  of  April,  and  that  contracts  for  the  delivery  of  power 
at  that  date  to  the  stockholders,  are  now  being  written.  This 
concern  is  a  co-operative  organization  and  each  share  of  stock 
carries  with  it  an  agreement  from  the  company  to  deliver 
one  horsepower  of  electricity  annually.  The  substation  from 
which  the  power  is  to  be  delivered  to  the  orange  district  will 
be  located  at  Strathmore,  and  work  on  this  station  is  to  be 
started  shortly.  Location  has  been  secured  in  Tulare  for  a 
station  which  will  supply  the  dairy  district  where  a  steam 
auxiliary  will  be  located. 


TRANSPORTATION. 
VALLEJO,  CAL.— Within  a  few  days  T.  T.  C.  Gregory, 
president  of  the  Vallejo  &  Northern,  will  advertise  for  bids 
for  the  Vallejo  terminal  improvements,  which  the  company 
will  make  preparatory  to  beginning  the  construction  of  the 
new  electric  road  from  the  bay  to  Sacramento.  The  com- 
pany owns  24  acres  of  tide  lands  and  it  is  i)roposed  to  build 
a  bulkhead  along  the  entire  frontage. 


SAN  JOSE,  CAL.— C.  P.  Anderson  has  applied  to  the 
Board  of  Supervisors  of  the  County  of  Santa  Clara,  Cal.,  for 
a  franchise  to  construct  a  single  or  double  track  standard 
gauge  railroad  in  the  county  of  Santa  Clara,  to  be  operated 
by  electricity  or  gas. 

RIVERSIDE,  CAL.— The  City  Council  will  receive  sealed 
bids  up  to  October  31  for  the  purchase  of  a  franchise  grant- 
ing the  right  to  construct  and  for  a  period  of  forty-five  years 
to  maintain  and  operate  a  double  track  electric  railroad  on 
certain  streets  of  the  city. 

PASADENA,  CAL. — Material  is  on  the  ground  for  the  con- 
struction of  a  cut-off  from  four  track  lines  of  the  Pacific  Elec- 
tric Railway  Company  at  Schutzen  Park,  through  the  hills  to 
the  Cawston  Ostrich  Farm.  The  company  contemplates  build- 
ing a  tunnel   1500  feet  long  where  the  hills  are  pierced. 

CUCAMONGA,  CAL.— Paul  Shoup  and  William  Pillsbury. 
officials  of  the  Pacific  Electric  Railway  Company,  have  been 
here  looking  over  the  proposed  route  for  the  trolley  line.  If 
the  officials  decide  on  the  route,  a  free  right  of  way  will  be 
given  from  the  Ontario  Colony  through  to  Etiwanda,  and 
they  will  be  given  1000  cars  of  freight  from  the  beginning. 

SAN  BERNARDINO.  CAL —The  proposition  of  the  Pa- 
cific Electric  Company  to  build  a  car  line  into  the  north- 
west section  of  the  city  on  F  street,  from  Third  to  Seventh 
ttreet,  west  on  Seventh  to  Mt.  Vernon  avenue,  nortTh  on  Mt. 
Vernon  to  the  city  limits,  in  consideration  of  a  bonus  of 
$18,000,  has  been  accepted  by  the  property  owners  who  are 
anxious  for  immediate  construction. 

SAN  FRANCISCO,  CAL.— Construction  work  on  the  Geary 
Street  Municipal  Railroad  is  being  pushed  rapidly  ahead  under 
the  supervision  of  Superintendent  Broderick  and  Public  Works 
Commissioner  Laumeister.  Rails  have  been  laid  in  Geary 
street  from  Fifth  to  Thirty-second  avenue,  and  the  concreting 
of  the  roadbed  is  under  way.  The  trolley  wires  have  been 
stretched  along  Geary  street  from  Thirty-third  avenue 
to  Kearny  street  and  on  the  first  of  October,  Tenth  avenue 
from  Fulton  street  to  Geary,  was  ready  for  the  ties  and  rails. 

SAN  FRANCISCO,  CAL.— At  the  annual  meeting  of  stock- 
holders of  the  Northern  Electric  Railway  Company  the  direc- 
tors were  re-elected  as  follows:  A.  E.  Boynton,  E.  J,  de  Sabla 
Jr.,  W.  P.  Hammon,  P.  B.  Lilienthal,  E  R.  Lilienthal,  Joseph 
Sloss  and  Louis  Sloss.  The  directors  organized  by  re-electing 
officers  as  follows:  E.  R.  Lilienthal,  president;  E.  J.  de  Sabla, 
Jr.  and  Louis  Sloss,  vice-presidents;  Norman  Logan,  secretary, 
This  company  was  organized  in  1907  as  a  consolidation  of  the 
Northern  Electric,  Chico  Street  Railroad,  Shasta  Southern 
Railroad.  Redding  and  Red  Bluff  Railroad,  Marysville  and 
■^  uba  City  Street  Railway.  It  operates  from  Sacramento  to 
Chico  via  Oroville  and  from  Chico  to  Hamilton,  130  miles 
in  all.  The  capitalization  is  $25,000,000,  of  which  $10,000,000 
is  preferred  non-cumulative  5  per  cent;  earnings  are  steadily 
increasing,  and  the  company  is  in  good  financial  condition. 

WOODLAND,  CAL. — At  a  meeting  of  the  executive  com- 
mittee of  the  Sacramento  Valley  Electric  Railroad,  or,  as  it 
is  called  by  some,  the  Woodland-Red  Bluff  Electric  railroad, 
lield  in  this  city  this  week.  Attorney  A,  C.  Huston  of  Woodland 
vas  instructed  to  prepare  applications  for  franchises  through 
Yolo,  Colusa,  Glenn  and  Tehama  Counties  as  early  as  pos- 
sible. Another  matter  of  interest  was  the  partial  report  of 
Engineer  Melville  Dozier  on  the  preliminary  survey.  At  the 
Meeting  were  Charles  L.  Donohoe  of  Willows,  president;  E.  L. 
Sisson  of  Red  Bluff,  secretary  and  J.  Reith  Jr.  of  Woodland. 
H.  H.  Earl,  Attorney  A.  C.  Huston  and  Engineer  Dozier.  Pre- 
"liminary  proceedings  for  the  building  of  the  road  were  dis- 
cussed. Dozier.  in  his  verbal  report,  stated  his  corps  of  engi- 
neers, had  made  surveys  to  a  point  a  short  distance  above 
Maxwell.  Colusa  County.  Four  lines  were  surveyed  out  of 
Woodland  before  reaching  the  northern  boundary. 
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POWER  POSSIBILITIES  IN  THE  INLAND  EMPIRE 


BY     HARRISON    WILLIAMS. 


The  appellation   "Inland   Empire"  is  used  locally      age  of  a  great  river  system.     It  is  a  natural  economic 
to  designate  a  portion  of  the  Pacific   Northwest  that      unit, 
would  be  more  definitely  desi,t;:iiated  as  the  geograph-  The  Columbia  basin  has  an  area  of  about  250,000 


.V   TypiL-al   Water   Fall    in    tlic   Inland    Knipirp    Illustrating  the    Scores   of  Small   Water   Powers    to   Be   Fonnrl    There. 

ical   territory   drained   by   the   Columbia    river.      Few  square  miles,  that  is,  the  inland  part,  east  of  the  Cas- 

large  geographical  areas  are  as  definitely  marked  by  cade   range.     That   is   50,000   more   than   the   area   of 

natural  features  as  a  territorial  unit  as  this  is.   Nothing  France,  and  40,000  more  than  that  of  Germany, 
could  mark  such  a  unit  more  definitely  than  the  drain-  France  and  50,000  square  miles  of  adjoining  ter- 
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Rainbow  Falls  at  the  Head  o£  L,?ke  Chelan,  Chelan 
County.   Washington.   West  of  Spokane. 

ritory  on  the  east  have  a  population  approximating 
60,000,000.  Germany  now  has  a  population  of  about 
65,000,000  in  an  area  of  a  little  more  than  200,00/ 
squax'-e  miles.  Greater  Berlin  in  1900  contained  2,523,- 
461  inhabitants,  and  is  now  estimated  to  contain 
3,400,000.  In  western  Europe  the  density  of  popula- 
tion between  the  49th  parallel  and  the  North  Sea  and 
the  Baltic  averages  considerably  more  than  300  to 
the  square  mile. 

The  average  on  the  portion  between  the  49th  par- 
allel and  the  Mediterranean  Is  about  190  to  the  square 


mile.  If  we  take  the  48th  parallel  as  the  dividing 
line  both  Paris  and  Vienna  will  be  in  the  north  divis- 
ion, and  the  disparity  will  be  still  greater.  No  doubt 
investigation  would  show  that  in  the  matter  of  com- 
merce and  wealth  the  difference  would  be  much 
greater,  especially  in  the  matter  of  commerce.  Now, 
industries  create  commerce  and  wealth  and  support 
population,  and  we  see  by  these  comparisons  that  in- 
dustries thrive  best  in  the  higher  latitudes.  Perhaps 
this  is  so  because  the  higher  latitudes  produce  "men." 
Anyway  that,  for  some  reason,  appears  to  be  the  case. 

Japan  proper  has  an  area  of  114,750  square  miles, 
and  in  1903  its  census  gave  the  population  at  45,889,- 
500.  Japan  is  a  very  mountainous  country,  and  the 
proportion  of  its  arable  land  to  its  unproductive  land  is 
not  greater  if  as  great  as  it  is  in  the  Inland  Empire. 
Any  superiority  there  may  be  in  productiveness — 
and  there  no  doubt  is  superiority  now — is  due  to  better 
husbandry  and  to  fertilizing.  More  than  half  of 
japan's  population  is  employed  directly  in  agriculture. 

Next  to  the  soil  itself  the  streams  of  the  Inland 
Empire  supplying  water  for  power,  navigation  and 
irrigation,  constitute  the  greatest  natural  asset,  not 
excepting  the  combined  mineral  and  forest  wealth. 
I  have  seen  the  statement,  said  to  have  been  made  on 
the  authority  of  the  Geological  Survey,  that  one-third 
of  the  water  power  of  the  United  States  is  ifn  Oregon 
and  Washington.  But  there  is  more  water  power  in 
the  Columbia  drainage  in  Idaho  and  Montana  than 
there  is  in  Oregon  and  Washington  outside  of  the 
Columbia   drainage. 

The  rainfall  that  produces  the  great  river — two- 
thirds  of  it  in  the  State — is  the  explanation  of  the 
fact  that  the  largest  body  of  white  pine  timber  in 
the  United  States  is  in  Idaho  and  the  Columbia  drain- 
age in  Montana.  Any  attempt  to  express  the  value 
of  this  water  power  in  terms  of  money  would  give  only 
a  very  meager  conception  of  its  importance  to  the 
community,  since  electricity — which  can  only  be  put 
under  control  by  first  harnessing  the  energy  residing 
in  some  substance,  as  fuel  or  falling  water — has  be- 
come a  necessity  of  modern  society.  But  we  can  best 
realize  its  value  as  a  purely  economic  asset  by  stating 
it  in  money  terms. 

The  horsepower  year  cost  of  both  water  power 
and  steam  power  takes  a  wide  range,  but  the  ratio 
is  generally  placed  at  1  to  3.  In  this  Columbia  coun- 
try the  difference  in  cost  is  easily  as  much  as  $25  per 
horsepower  year  in  favor  of  water  power.  That 
amount  on  one-third  of  the  water  power  in  the  United 
States,  capitalized  at  4  per  cent,  can  be  expressed  only 
in  terms  of  billions.  It  is  not  necessary  to  go  into 
details,  but  data  regarding  one  in  particular  of  the 
great  powers  here  is  interesting. 

Government  engineers  reported  an  average  flow 
in  the  Pend  Oreille  River,  at  Priest  River,  Idaho,  dur- 
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Lower  Falls  in  the  Spokane  River. 


This  Gigantic  Power  Is    Located    in    the    Heart    of    the    Business    District    of 
Spokane,  Washington. 


ing  the  year  1904  of  28,130  second-feet.  This  is  a 
very  steady  stream,  the  ratio  of  its  maximum  to  its 
minimum  flow  in  that  year  being  12  to  1.  Compare 
that  with  a  few  Eastern  streams :  The  Hudson  at  Ale- 
chanicville,  N.  Y.,  80  to  1 ;  the  Susquehanna  at  Harris- 
burg,  Pa.,  49  to  1 ;  the  James  at  Buchanan,  Pa.,  76  to 
1 ;  Yadkin  at  Salisbury,  N.  C,  51  to  1 ;  the  Tennessee 
at  Knoxville,  Tenn.,  57  to  1 ;  the  Merrimac  at  Garvin 
Falls,  N.  H.,  30  to  1 ;  the  Potomac  at  Point  of  Rocks, 
Md.,  168  to  1. 

There  are  three  lakes,  Flathead,  Pend  Oreille  and 
Priest,  having  a  possible  storage  capacity  sufficient 
to  maintain  a  constant  flow  during  the  low  water 
months  equal  to  half  the  average  for  the  year.  The 
drop  of  the  stream  between  Lake  Pend  Oreille  and 
the  Columbia  is  750  feet,  mostly  within  a  small  part 
of  its  course.  It  will  be  safe  to  assume  an  available 
fall  of  5/6  of  the  whole  fall,  that  is,  625  feet.  The 
result  of  a  useful  efifect  of  80  per  cent  of  the  the- 
oretical horsepower  would  be  the  enormous  amount 
of  800,000.  The  significance  of  such  a  water  power, 
will   be  more  readily  realized  by  the   following  com-^ 


parisons :  By  the  terms  of  a  treaty  with  Canada  only 
20,000  second  cubic  feet  of  water  can  be  taken  from 
the  Niagara  River  at  the  falls  on  the  American  side. 
The  fall  is  about  one-third  as  much  as  the  estimated 
available  fall  of  the  Pend  Oreille,  so  the  result  will  be 
400,000  horsepower. 

A  few  comparisons  of  average  volume  of  water 
power  streams  will  be  instructive.  The  ratio  of  the  av- 
erage volume  of  the  Pend  Oreille  to  the  stream  named 
below  is  as  follows :  To  the  Hudson  at  Mechanicville, 
K.  Y.,  3  to  1 ;  to  the  Tennessee  at  Knoxville,  Tenn., 
2  to  1 ;  to  the  Colorado  at  Yuma,  Arizona,  2  to  1 ;  to 
the  Missouri  at  Townsend,  Mont.,  4.7  to  1 ;  to  the  Sus- 
quehanna (West  branch)  at  Williamsport,  Pa.,  3  to  1 ; 
so  the  Pend  Oreille  stands  easily  at  the  head  of  the 
vv^ater  power  streams  of  the  United  States  in  the  mat- 
ter of  commercially  available  power.  When  the  time 
comes — as  it  will  sometime,  though  far  in  the  future 
in  the  case  of  a  power  so  tremendous — that  this  power 
is  all  utilized,  the  saving  of  the  difference  between 
the  cost  of  this  power  and  steam  power  will  amount 
to  $20,000,000  a  year.     Besides,  the  Pend  Oreille  there 
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Kftects    Encountered   in  Gathering  Data   on   Drainage   Areas   in   High   Mountains 
of   the  Inland  Empire. 
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are  many  large  water  power  streams  in  the  Inland 
Empire.  Large  drop  in  a  comparatively  short  dis- 
tance after  the  stream  has  attained  to  nearly  its 
full  size  is  a  feature  here.  The  drop  in  the  Spokane 
river  between  Lake  Coeur  d'Alene  and  the  Columbia 
is  1224  feet,  and  in  the  Kootenai  between  Lake  Koo- 
tenai and  the  Columbia  about  400  feet. 

I  once  made  a  table  illustrating  a  c(>nil)ination  oi 
the  Chelan  and  Spokane  powers — the  132  feet  fall 
at  Spokane  Falls — to  give  both  the  benefit  of  Lake 
Chelan  as  a  reservoir,  by  harnessing  the  two  into  one 
electrical    svstem.      Bv    using   all    liic    water    at    !)ot!i 


Chelan  power  in  such  a  combination.  Lake  Chelan 
has  sufficient  capacity,  by  cutting  a  channel  at  the 
outlet  to  draw  the  water  down,  to  render  this  plan 
feasible.  It  can  easily  be  given  the  capacity  of  the 
Roosevelt  reservoir  in  Arizona,  which  cost  $7,000,000 
or  $8,000,000.  Water  power  is  a  perpetual  resource, 
as  streams  run  on  forever,  whereas  coal  mines  and  oil 
wells,  sources  of  energy,  sooner  or  later  become  ex- 
hausted. 


FOB  OIL   BURNING  LOCOMOTIVES,  SACR.4- 

MENTO    DIVISION,    SOUTHERN 

PACIFIC    CO. 


Sheep    Creep    Falls,    North    of    Spokane. 


"Data"  for  September  contains  the 
following  interesting  statistics  relative 
to  oil  burning  on  the  Sacramento  Divis- 
i(Mi  of  the  Southern  Pacific  Company's 
lines : 


Class  of  engine 

.  .  10  wheel 

Consoli- 

Mallet 

dation 

consoli- 
dation. 

Service    Passenger 

Freight 

Freight 

Date    of    test.  . 

May,   '08 

June,  '09 

Nov.   '09 

No.  single  trips 

2 

2 

2 

Time   of   test.  . 

17hr.  39m. 

21hr.  23m. 

29hr.    2m. 

Kunnng  time. . 

13hr.  55m. 

12hr.  59m. 

18hr.  llm. 

Miles   run    .... 

315 

174 

174 

Av.    st'm    pres. 

196.0 

196.1 

194.5 

Smoke  box  tern 

F 

797 

738.5 

451.3 

AVater       evap., 

gal 

ill47 

48103 

91087 

Water       evajj., 

lb 

367642 

400858 

759058 

Oil  burned,  gal 

3951.6 

4328.4 

7692.1 

Oil  burned,  lb. 

31613 

34627 

61537 

ICvap'n  lb  watei 

per   lb.   oil.  . 

14.14 

13.95 

15.04 

L,b.  water  evap 

per     sq.      ft. 

heat.       surf. 

per  hr 

8.698 

8.809 

6.392 

Lib.  oil  burned 

per      sq.      ft 

heat.    surf. 

No.       cars       in 

train     

7 

14.5 

24.5 

Weight      train 

tons     

343 

481 

1056 

Gross  ton  mile- 

age     

107730 

83694 

183744 

Water  evap.  pe 

1000  ton  mi.. 

per   hr 

0.748 

0.761 

0.518 

gal     

409.79 

574.75 

495.73 

Water  evap.  pe 

r 

1000  ton  mi.. 

lbs 

3413 

4790 

4131 

Fuel  oil  burned 

per  1000  ton 

mi.,    lbs.    .  .  . 

34.90 

48.40 

39.51 

Fuel  oil  burned 

per  1000  ton 

mi.,    lbs.    .  .  . 

279.20 

387.20 

316.08 

Boiler  efficien- 

cy,   % 

73.84 

72.83 

78.52 

Max.     i.  h.p..  .  . 

1719 

1470 

2486 

Mean   i.   h.p.  .  . 

1368 

1222 

2057 

Engine   No.    .  . 

231 

2564 

4001 

Size    cyls.,    in. 

22x28 

22x30 

26  &  40x30 

Diam.  of  driv- 

ers,  in 

63 

57 

57 

Wt.  locomotive 

lb 

203300 

20S0OO 

425900 

Wt.    on     driv- 

ers,   lb 

160000 

187000 

394150 

"Wt.  of  tender. 

lb 

138070 

134745 

169765 

Heating   surf.. 

sq.   ft 

2994 

3403 

6394 

Feed      water 

heater,       ht. 

surf.,  sq.  ft. . 

1221 

places  in  1904  the  combination  would  have  yielded 
183,470  horsepower.  In  this  plan  the  Spokane  power 
is  supposed  to  be  equipped  up  to  170,000  horsepower, 
and  when  the  stream  has  that  capacity  hold  the  water 
at  Chelan  in  the  lake  reservoir.  When  the  capacity 
of  the  Spokane  falls  below  170,000  horsepower,  bring 

the  Chelan  power  in  for  enough  to  make  up  the  de-  SAN  FRANCISCO  BRANCH  OF  A.  I.  E.  E. 

ficiency.     In  September  of  that  year  Spokane  would  On  September  29th  the  San  Francisco  Branch  of 

have  been  supplying  19,404  horsepower  and  Chelan  the  American  Institute  of  Electrical  Engineers  held 
150,596  horsepower.  In  October  the  amounts  would  their  regular  monthly  meeting  at  the  Home  Telephone 
have  been  16,428  and  153,572;  in  November  16,608  Building.  The  topic  for  discussion  was  on  Public 
and  153,392,  and  in  December  21,228  and  148,772  horse-  Service  Commissions.  Max  Thelan,  attorney  for  the 
power.  California  Commission,  was  introduced  as  the  speaker 

I  doubt  whether  there  is  another  water  power  in  of  the  evening  by  Chairman  S.  B.  Charters.  The  fol- 
the  United  States  out  of  which  so  much  could  be  lowing  were  Mr.  Thelan's  interesting  remarks  as 
made,    according   to   volume   and    fall,    as   out    of   the      taken    from    the   stenographic    report: 
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PUBLIC   SERVICE   COMMISSIONS. 

BY    M.\X    THELAX. 

I  shall  proceed  to  make  a  few  introductory  re- 
marks as  to  the  history  of  the  movement  in  this  coun- 
try; after  having  done  that,  take  some  representative 
commission — possibly  the  \\'isconsin  Commission — • 
and  show  somewhat  in  detail  just  how  that  commission 
does  its  work;  then  suggest  a  few  of  the  most  inter- 
esting problems  in  connection  with  this  regulation 
of  public  service  corporations,  and  then  possibly  at 
the  end  say  a  few  words  corncerning  what  it  is  pro- 
posed now  to  do  in  the  State  of  California. 

The  regulation  of  public  service  corporations  first 
took  the  form  of  regulation  of  railroads — and  generally 
of  steam  railroads ;  and  we  find  that  the  first  act 
conferring  any  power  of  State  control  over  a  public 
service  corporation  in  this  country  was  in  act  passed 
by  the  General  Court  or  Legislature  of  Massachur 
setts  in  the  year  1864.  The  effective  control,  however, 
under  that  act  did  not  begin  until  the  year  1869,  when 
the  Railroad  Commission  of  Massachusetts  started 
its  splendid  work  under  the  chairmanship  of  Charles 
Francis  Adams.  The  Massachusetts  commission  did 
not  have  the  authority  to  fix  rates — it  simply  had 
power  to  recommend.  During  all  these  years  up  to 
the  spring  of  this  year  the  Massachusetts  Commis- 
sion could  not  fix  a  rate ;  but  while  I  was  in  Massa- 
chusetts this  summer  the  General  Court,  in  response 
to  the  wishes  of  Governor  Foss,  finally  conferred  upon 
their  railroad  commission  the  authority  to  fix  rates. 
It  was  here  in  California  in  1879  that  a  State  Com- 
mission was  first  given  the  power  to  fix  a  rate  for  a 
public  service  corporation ;  and  the  public  service  cor- 
porations which  were  affected  here,  as  the  constitu- 
tion then  stood  and  now  stands,  are  railroads  and  other 
transportation  companies,  but  none  of  the  so-called 
public  utilities.  Texas  followed  suit  the  next  year 
in  1880;  and  since  then  almost  all  the  States  of  the 
Union  have  erected  some  State  authority  which  has 
control  over  the  rates  and  generally  over  the  service 
of  at  least  railroads,  and  in  many  cases  of  other  public 
sen'ice  corporations.  There  are  only  three  States 
in  the  Union  that  do  not  have  this  kind  of  control. 
One  of  them  is  Delaware  (I  suppose  that  is  too  small 
to  do  anything)  ;  another  is  Utah — which  is  too  firmly 
controlled  by  corporations — and  tjie  third  is  Idaho ;  but 
in  every  other  State  in  the  Union  we  have  some  .State 
authority  which  can  regulate  and  control  the  railroad 
corporations  of  the  State. 

Now  about  public  utilities.  A  distinction  is  often 
made  between  other  public  service  corporations  and 
public  utilities,  which  are  considered  to  include  tele- 
graph and  telephone  companies,  gas,  light,  heat  and 
power  companies  and  water  companies.  Massachu- 
setts took  the  first  step  in  this  regard  also,  but  it 
wasn't  until  1885.  In  that  year  the  Gas  and  Elec- 
tric Commission  of  Massachusetts  was  created.  That 
commission  did  have  power  of  its  own  initiative 

to  fix  a  rate,  but  did  not  have  power,  in  case  a  complaint 
was  made,  to  investigate  the  complaint  and  then  to  fix 
the  rate.  It  also  has  control  over  stocks  and  bonds, 
over  service  and  most  kinds  of  control  that  any  of 
the  State  Commissions  have  today.  Although  Massa- 
chusetts  started   this   control   over   public   utilities   in 


1885,  practically  nothing  was  done  by  any  of  the  other 
States  until  1907.  In  that  year  three  of  the  leading 
States  adopted  statutes  providing  for  State  control 
of  public  utilities.  Oklahoma  did  so  in  her  consti- 
tutional convention,  New  York  by  statute  in  response 
to  the  message  of  Governor  Hughes,  and  Wisconsin 
also  by  statute  in  response  to  the  message  and  the 
instigation  of  Governor  La  Follette.  Next  year  Ver- 
mont followed  suit,  and  then  Maryland  in  1910,  and 
finally,  in  the  spring  of  this  year,  we  find  the  legisla- 
tures of  quite  a  number  of  the  States  passing  public 
utility  statutes,  giving  to  a  State  body — either  the 
Kailroad  Commission  or  a  Public  Service  Commission 
— a  control  over  public  utilities  analagous  to  that 
which  was  being  exercised  over  railroads. 

To  show  you  how  general  this  movement  is  over 
the  country,  I  shall  mention  in  passing  some  of  the 
different  States  whose  legislatures  have  this  year 
adopted  such  statutes :  New  Hampshire  and  New 
Jersey  in  the  East;  Ohio  and  Kansas  in  the  Middle 
West;  and  Washington,  Oregon  and  Nevada  in  the 
extreme  West ;  and  the  matter  is  being  considered 
in  Colorado,  Iowa  and  other  States.  I  think  it  must 
be  apparent  now  that  this  movement  for  some  kind 
of  regulation  and  control  of  the  public  service  corpora- 
tions of  the  country  is  very  widespread.  It  is  not 
confined  to  any  one  locality  or  any  one  kind  of  State. 
We  find  Massachusetts,  the  most  conservative  of  all 
the  States  of  the  Union,  leading  in  it,  and  Nevada. 
one  of  the  most  radical,  coming  in  line  today.  We 
find  New  York,  one  of  the  richest  States,  if  not  the 
richest  State  in  the  Union,  having  what  is  one  of  the 
very  best  public  service  commissions  of  the  country; 
and  we  find  that  Wisconsin,  which  is  generally  re- 
garded as  a  progressive  State,  doing  probabl}^  the  very 
best  work  of  all. 

Now  5  word  as  to  the  actual  form  that  these  stat- 
utes take,  and  particularly  those  which  I  have  last 
referred  to,  those  which  were  enacted  this  year,  and 
those  enacted  in  1907  in  Oklahoma,  New  York,  Wis- 
consin. 

Those  statutes  generally  provide  that  a  State 
Commission  shall  have  power  to  regulate  and  con- 
trol all  kinds  of  public  service  corporations — not 
merely  railroads  but  public  utilities  as  well.  The 
statutes  generally  provide  that  these  bodies  shall  have 
the  power  to  fix  a  rate ;  that  they  shall  have  the  power 
to  control  service  and  facilities:  that  thev  shall  have 
power  to  control  the  issue  of  stocks  and  bonds,  and 
some  of  them  provide  that  the  State  Commission  must 
first  give  its  consent  before  any  utility  or  public  serv- 
ice corporation  can  start  operations.  This  last  feature 
has  been  worked  out  in  its  most  complete  form  in  the 
State  of  Wisconsin  in  what  is  known  as  the  indeter- 
minate permit.  An  indeterminate  permit  is  simply  a 
provision  to  the  effect  that  if  a  public  utility  of  a  cer- 
tain kind,  such  as  a  gas  plant,  is  operating  within  a 
municipality,  and  has  consented  that  its  franchise 
become  indeterminate,  then  no  other  utility  of  the 
same  kind,  that  is,  no  second  gas  plant,  can  come  in 
unless  the  State  Commission  certifies  that  public  con- 
venience and  necessity  (that  is  where  we  get  the  term 
'•Certificates  of  public  convenience  and  necessity"), 
require  that  the  second  corppany  shall  come  into  the 


370 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.  17 


field.  The  object  of  such  provision  is  two-fold.  In 
the  first  place,  it  is  to  prevent  ctt-throat  compe- 
tition, where  there  is  no  sense  and  no  need  for  it.  In 
the  second  place  there  is  a  further  provision  in  con- 
nection with  the  indeterminate  franchise,  and  that  is 
this,  that  in  return  for  those  privileges  which  are 
granted  to  the  corporations  that  are  already  in  the 
field  they  must  consent  that  the  municipalities  may 
purchase  them  at  a  fair  price.  Now  that  is  fair  to 
the  cities  and  it  is  fair  to  the  companies  as  well.  That, 
I  think  is  the  most  advanced  step  that  has  been  taken 
yet  by  any  of  the  States  in  the  regulation  and  con- 
trol of  public  service  corporations,  and  it  is  one-  that 
the  corporations  themselves  are  very  largely  in  favor 
of;  and  we  find  the  opposition  to  this  provision  not 
so  largely  from  the  public  service  corporations  as 
from  people  of  ultra-radical  views,  who  want  all  the 
competition  they  possibly  can  have,  even  if  it  is  cut- 
throat competition,  thinking  that  the  public  will  ulti- 
mately be  best  served  in  that  way. 

There  are  some  problems  in  connection  with  pub- 
lic service  corporation  control  which  are  of  very  great 
interest;  and  I  find  that  very  few.  if  any,  of  the  State 
Commissions  of  the  country  have  reached  a  solu- 
tion of  these  problems  which  is  satisfactory  to  them 
or  to  anybody  else.  One  of  the  most  important  of 
these  problems  is  the  questions  of  what  shall  be  the 
basis  for  'fixing  a  rate?  Assuming  that  you  have  a 
State  Commission  which  has  authority  to  fix  a  rate, 
en  what  property  shall  that  corporation  be  given  a 
return?  Now  we  have  had  many  bases  suggested. 
It  has  been  suggested  that  the  original  cost  of  the 
propertv  plus  additions  and  improvements  should  be 
the  basis.  Again,  it  has  been  suggested  that  the 
present  cost  of  reproducing  the  property  should  be 
the  basis.  Again,  it  has  been  suggested  that  the 
present  cost  of  reproducing  the  propery  less  th!»  de- 
preciation should  be  the  basis.  Again,  it  has  been 
suggested  that  the  stocks  and  bonds  should  be  the 
basis.  Again,  it  has  been  suggested  that  in  determin- 
ing the  basis  we  must  consider  not  only  all  these  ele- 
ments, but  also  such  elements  as  give  to  a  corpora- 
tion a  peculiar  going  concern  value.  For  instance, 
with  a  railroad  the  densitv  of  population  through  which 
a  railroad  moves  is  an  important  element,  and  also 
the  possibilitv  of  doing  business  because  of  it«  par- 
ticular location,  as  against  another  railroad  which 
may  have  cost  exactly  the  same  amount  of  money, 
but  which  may  be  located  in  a  community  which 
does  not  have  many  resources,  so  that  its  opportuni- 
ties for  earning  profits  are  less.  These  questions  have 
assumed  particular  importance  because  of  the  decis- 
ions which  have  recently  been  rendered  in  some  rail- 
road rate  cases,  and  particularlv  the  decision  of  fudge 
Sanborn  in  Minnesota.  Judge  Sanborn,  in  the  ATinne- 
sota  rate  case,  used  as  a  basis  the  cost  of  reproduction 
of  the  propertv  today.  He  considered  nothing  else. 
and  he  made  a  finding  which  fotmd  that  cost  to  be 
about  -SO  per  cent  in  excess  of  anything  that  the  test'- 
monv  showed.  I  do  not  state  this  on  my  own  a\: 
thority,  but  I  state  it  on  the  authority  of  the  Com- 
mission of  Wisconsin  and  the  Commissions  of  other 
States  who  have  looked  very  carefully  into  the  matter: 
and  naturally  the  Commissions  throughout  the  Middle 


West  are  very  much  exercised  over  this  decision. 
The  case  will  be  argued  in  the  United  Stales  Supreme 
Court  this  October;  and  I  feel  that  a  great  many 
of  these  questions  as  to  what  is  the  proper  basis  for 
fixing  a  rate  will  be  settled  by  the  Supreme  Cour: 
before  the  year  is  over;  so  that,  as  to  those  particu- 
lar questions  we  need  not  have  the  same  difficulty  that 
we  have  had  in  the  past. 

But  there  are  other  questions  also  which  are  of 
very  much  importance,  to  engineers  I  think  particu- 
larly. One  of  the  questions  is,  how  are  you  going  to 
ascertain  the  amount  of  depreciation  which  is  to  be 
charged  to  operating  expenses  each  year.  Very  little 
attention  has  been  given  to  that  question  by  any  of 
the  commissions.  Take  your  other  question  of  de- 
preciation. Suppose  you  are  trying  to  find  the  value 
of  the  plant,  and  suppose  you  take  as  a  basis  the  cost 
of  reproduction  less  depreciation,  just  how  are  you 
going  to  determine  that  depreciation  in  ascertaining 
the  value  of  the  plant?  I  feel  a  little  hesitancy  in  dis- 
cussing these  questions  here,  because  they  are  all  new 
in  this  State,  and  everyone  of  them  will  have  to  be 
decided  by  the  present  railroad  commission,  and  nat- 
urally I  do  not  wish  to  prejudge  the  case  either  for 
the  Commission  or  myself;  and  all  I  can  do  at  pres- 
ent is  to  indicate  some  of  these  interesting  problems, 
and  we  must  trust  that  this  Commission  will  go  at 
them  with  intelligence  and  with  thoroughness,  and 
in  view  of  all  the  light  it  can  get  both  in  this  State 
and  other  States,  so  as  to  try  and  reach  a  conclusion 
which  will  be  intelligent  and  which  will  be  fair. 

There  is  just  one  other  matter  about  which  I  wish 
to  speak,  and  that  is  the  problem  in  California. 

I  think  that  we  are  all  probably  very  much  in- 
terested in  how  our  public  utilities  are  to  be  con- 
trolled in  this  State ;  and  in  dealing  with  that  problem 
I  had  better  say  a  word  first  as  to  the  conditions  as 
they  have  existed  in  this  State  in  the  past,  and  then 
secondly,  as  to  the  changes  which  it  is  now  proposed 
to  make. 

It  is  needless  for  me  in  an  audience  of  this  kind 
to  say  very  much  about  the  nature  of  control  which 
otir  cities  and  counties  have  exercised  in  the  past.  You 
are  just  as  familiar  with  that  doubtless,  or  more  so. 
than  T  am.  We  all  know  that  the  cities  have  had 
the  power  to  fix  the  rates  of  public  utility  corporations 
within  their  boundaries,  and  that  they  have  had  cer- 
tain police  powers,  but  that,  outside  of  these  powers, 
they  had  no  powers  as  to  service  or  facilities,  unless 
the  franchise  which  the  corporation  received  from 
the  city  specified  that  such  powers  might  be  exercised. 
For  instance,  there  is  no  power  in  a  city  to  force  the 
extension  of  a  gas  main  unless  the  gas  companv.  in 
securing  its  franchise,  should  have  consented  that  this 
])ower  be  reserved.  No  city  has  had  the  power  to 
control  a  stock  or  bond  issue,  even  of  a  utility  that  is 
entirely  within  its  borders.     So  much  for  city  control. 

As  to  county  control,  if  T  am  correct,  that  con- 
trol has  been  exercised  chiefly  with  regard  to  water 
companies.  The  constitution  makes  it  the  duty  of 
boards  of  supervisors  to  fix  water  rates,  but  I  am  not 
aware  of  this  power  having  been  exercised  as  to  other 
utilities. 

As  to  State  control,  up  to  the  present  the  State 
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Board  of  Railroad  Comniis?i(.ners  has  been  tlie  only 
State  authorit\-  which  has  exercised  control  over  pub- 
lic service  corporations  other  than,  of  course,  our  tax- 
ing authority.  Now  this  Board  has  had  control  sim- 
ply of  railroads  and  other  transportation  companies ; 
and  in  the  Market  Street  Railway  case  our  Supreiie 
Court  has  decided  that  this  did  not  include  the  street 
railroads ;  so  that  the  Board  has  had  control  over 
railroad  companies,  express  companies  and  steamship 
lines — that  is,  those  steamship  lines  that  did  not  op- 
erate on  the  ocean.  The  kind  of  control  that  the 
State  Board  has  had  has  been  two-fold :  the  power  to 
fix  a  rate,  and  the  power  to  establish  a  uniform  sys- 
tem of  accounting;  that  is  all — just  those  two  powers. 
By  mentioning  those  two  powers,  the  constitution 
by  implication  has  prevented  the  exercise  of  any  other 
jjovver ;  so  that,  as  the  constitution  stands  today  it  is 
not  possible  for  the  State  Board  to  regulate  any  ques- 
tion of  service  or  facilities  of  a  railroad  company,  or 
to  make  any  order  in  the  matter  of  the  control  of 
stocks  and  bonds. 

What  the  commission  has  done  these  last  thirty 
years  seems  to  have  been  largely  to  draw  its  salary. 
I  understand  they  were  rather  regular  in  this :  and  I 
cannot  refrain  at  this  point  from  telling  a  little  in- 
cident which  happened  to  me  in  the  State  of  \\'ash- 
itigton  this  summer,  and  which  I  have  told  on  several 
occasions  lately  on  the  stump.  I  went  Xorth  and 
East  and  South  this  summer  to  examine  the  work 
of  the  best  railroad  and  public  service  commissions, 
in  the  hope  that  our  Commission  here  might  be  guided 
by  the  best  thought  of  those  men  in  solving  these  same 
problems ;  and  I  found  in  Washington  a  very  brainy 
lawyer  by  the  name  of  Fairchild,  who  is  the  Chairman 
of  the  \\  ashington  Public  Service  Commission.  About 
four  years  ago,  Washington  woke  up  and  established 
a  public  service  commission.  Mr.  I'airchild  came  down 
here  to  San  Francisco  in  order  to  learn  how  rail- 
roads were  regulated.  He  had  the  Constitution  of 
California ;  knew  that  we  had  a  Railroad  Commission 
since  1879,  and  assumed  that  in  the  30  years  and  over 
which  had  passed  since  then  this  State  must  have 
accomplished  great  results  in  the  way  of  the  regu- 
lation of  railroads  and  other  transportation  companies. 
So  he  came  here  to  San  Francisco,  and  went  into  the 
office  of  the  Railroad  Commission,  and  found  there 
one  individual,  a  pretty  stenographer,  he  told  me — 
in  fact  he  said  she  was  very  pretty — and  he  asked  her 
where  the  Commissioners  were.  She  said  she  was 
ver_v  sorry,  but  the)-  w-ere  out ;  so  he  went  away,  and 
in  the  afternoon  he  came  back  again,  and  repeated  his 
inquiry  as  to  where  the  Railroad  Commissioners  were, 
and  the  girl  hesitated  a  little  while.  "Well,"  she 
said,  "they  are  out."  And  he  said,  "I  am  Mr.  Fair- 
child.  I  am  from  Washington.  We  have  a  new  pub- 
lic service  commission  up  there,  and  want  to  find  out 
how  \ou  peojile  have  been  regulating  railroads  during 
the  last  30  years."  "Well,"  she  said,  "I  am  very  sorry, 
but  the  commissioners  never  show  up  e.xcept  at  the 
end  of  the  month,  when  they  draw  their  salaries." 

Mr.  Fairchild,  however,  is  a  persevering  sort  of 
a  man ;  he  usually  gets  what  he  wants ;  and  he  thought 
he  would  hunt  up  the  Secretary  of  the  Commission, 
and  he  finally  fouiul  him,  and  he  said,  "Mr.  Secretary, 


I  have  come  all  the  way  from  \\"ashington  to  find 
out  how  to  regulate  railroads,  and  I  haven's  had  very 
good  success  so  far.  Now,  can't  you  tell  me?" 
The  secretary  said,  "That  is  easy  enough.  All  you 
have  to  do  is  to  m.uke  the  people  think  that  everything 
is  all  right,  and  that  is  all  there  is  to  it." 

Now  that  is  ihe  way  that  our  railroads  have  been 
regulated  in  this  State  for  the  last  thirty  years.  We 
have  absolutelj'  nothing  to  guide  us  here  by  what 
has  been  done  in  California  in  the  past.  Those  thirty 
years  have  been  wasted.  The  people  have  paid  from 
one  hundred  and  twenty  to  one  hundred  and  fifty 
thousand  dollars  to  the  Commissioners  in  those  years, 
and  have  got  nothing  for  it.  What  is  to  be  done 
now?  In  the  first  place,  the  last  legislature  passed 
what  is  known  as  the  Eshleman-Stetson  railroad  bill, 
'ihat  is  a  good  bill  as  far  as  it  goes,  but  at  every 
step  the  legislature  found  itself  hampered  by  the  pro- 
visions of  the  present  constitution.  The  legislature 
did  the  best  it  could  in  working  out  the  powers  given 
by  the  constitution ;  but  the  conclusion  was  borne 
in  upon  them — as  it  must  be  upon  all  thinking  men 
in  the  State — that  if  we  are  to  follow  in  the  footsteps 
of  the  most  progressive  States  in  the  Union  the  con- 
stitution must  be  changed,  so  that  our  Commission 
may  exercise  the  powers  which  are  exercised  by  the 
Commissions  in  these  other  States ;  and  for  that  rea- 
son three  constitutional  amendments  were  proposed. 
1  am  not  going  into  the  details  of  those  amendments 
unless  there  should  be  zn  inclination  later  on  to  learn 
more  of  them,  except  I  will  state  simply  in  a  word 
or  two  what  each  of  the  three  amendments  proposes. 

First  is  Assembly  Amendment  No.  50.  That  is 
a  simple  amendment,  and  refers  simply  to  the  power 
of  the  Commission  over  the  rates  of  railroad  companies, 
and  removes  certain  limitations  in  the  constitution 
at  present.  For  instance,  at  present  the  railroad  com- 
mission has  no  power  over  commutation  rates.  We 
can  do  nothing  there.  At  present  there  is  a  long 
and  short  haul  clause  in  the  constitution  which  is 
absolutely  rigid — no  exception  at  all.  It  has  never 
been  obeyed,  but  here  comes  the  present  commission 
which  has  to  obey  the  law,  which  intends  to  obey 
the  law,  and  it  finds  what  is  called  the  long  and  shorz 
haul  clause,  which  makes  it  unlawful  for  a  railroad 
to  make  a  rate  for  a  longer  distance  lower  than  for  a 
shorter  one  in  the  same  direction  and  over  the  same 
route,  absolutely,  independently  of  what  the  condi- 
tions may  be,  even  if  there  is  water  competition  forc- 
ing a  lower  rate  for  the  longer  distance  than  the 
shorter  one.  But  there  stands  the  constitution.  It 
must  be  changed,  or  else  the  entire  railroad  system  of 
the  State  must  be  revolutionized.  What  is  now 
proposed  is  to  read  into  the  constitution  the  same 
kind  of  long  and  short  haul  clause  which  is  in  the 
Interstate  Commerce  Law.  The  clause  is  there, 
but  ])Ower  is  givon  to  the  commission,  when  conditions 
justify  it.  to  deviate  from  it — a  sensible  conclusion. 

Tiiere  is  another  innovation  in  Assembly  .\mend- 
nient  No.  .SO,  which  gives  to  a  shipper,  in  case  of  an 
excessive  or  discriminaio:y  rate,  the  right  to  appear 
before  the  commission  inr.lead  of  having  to  go  through 
the   process  of  a  suit   in   court. 

The   next  aniendmeul   is  Assembly   No.  6,   whicli 
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increases  the  number  of  commissioners  from  three  to 
five,  because  of  the  extra  work  which  will  result 
from  the  control  over  public  utilities.  It  provides  also 
for  appointment  by  the  Governor  instead  of  by  elec- 
tion by  the  people.  All  the  commissions  of  the  coun- 
trv  which  are  doing  the  best  work  are  those  that  are 
appointed  instead  of  elected.  I  found  that  in  New 
York,  Wisconsin,  Massachusetts,  Washington,  and  in 
practically  all  of  the  States  which  have  recently 
adopted  railroad  or  public  service  commission  stat- 
utes the  commissioners  are  appointed.  The  reason 
i.=  very  obvious,  because  you  are  much  more  likely  to 
get  trained  men  and  experts  on  a  commission  of  this 
kind  by  appointment  than  by  election.  By  election 
you  are  likely  to  get  three  farmers,  or  three  lawyers, 
or  three  business  men,  or  three  men  of  leisure  as  we 
have  had  in  the  past;  but  by  appointment  you  may 
get  one  lawyer  versed  in  railroad  law;  one  man  who 
if  versed  in  accounts  and  statistics,  and  one  who  is 
versed  in  practical  rate  making,  as  is  the  case  in  Wis- 
consin ;  or  you  are  likely  to  get  one  lawyer  who  under- 
stands railroad  law,  one  man  versed  in  finances,  so  he 
can  handle  the  stocks  and  bonds,  and  another  versed  in 
the  practical  operation  of  railroads,  as  is  the  case  in 
Massachusetts. 

So  I  think  there  is  no  doubt  at  all  that  this  is  a 
provision  in  the  way  of  a  more  intelligent  and  able 
board  than  we  have  had  in  the  past.  But  the  most  im- 
portant provision  in  this  Xo.  6  is  the  one  which  pro- 
vides that  the  legislature  can  confer  upon  the  State 
Commission  additional  powers.  This  is  necessary  be- 
cause of  what  I  pointed  out  to  you,  that  the  consti- 
tution at  present  gives  the  Commission  only  the  power 
to  fix  a  rate,  and  the  power  to  prescribe  a  uniform 
system  of  accounting;  so  that,  in  order  to  secure  a 
regulator}-  control  over  the  issues  of  stocks  and  bonds, 
and  over  service  and  facilities,  it  is  absolutely  nec- 
essary that  these  provisions  be  added.  I  do  not  know 
whether  the  gentlemen  here  are  very  generally  in 
favor  of  control  over  stocks  and  bonds;  it  may  be 
that  some  of  you  are  not.  Possibly  your  natural 
interests  would  be  opposed  to  that ;  but  the  experience 
of  the  States  of  the  Union  seems  to  show  that  that 
it  absolutely  necessary,  and  the  great  mass  of  the 
people,  there  is  no  question,  are  heartily  in  favor  of 
it.  Xo  honest  corporation  need  fear  this,  but  the  wild- 
cat corporations  fear  it,  and  ought  to. 

In  Xew  Y  •■-■  <""-'y  I  found  every  street  railroad  is 
in  the  hands  ceiver.    I  tried  to  find  out  why, 

and  they  tol  ^  s:     That  originally  there  were 

a  large  numb-.:  _  ^  rtet  railroads  in  the  City  of  New 
York,  and  these  began  to  consolidate,  two  here,  three 
there,  and  so  on ;  and  everj^  time  they  consolidated 
they  watered  the  stock  and  issued  an  amount  of 
bonds  which  was  in  excess  of  what  they  had  before, 
with  the  result  that  the  street  railroads  today  have 
a  large  amount  of  water  in  the  stock  and  an  excessive 
bond  issue,  which  makes  it  impossible  for  them  to 
pa}-  the  interest  on  the  outstanding  securities.  The 
result  is  that  the  people  can't  get  new  cars  or  equip- 
ment. There  is  one  eternal  fight  between  the  Public 
Service  Commission  of  the  First  District  and  the  street 
railroads,  because  the  Commission  is  trying  to  undo 
to  some  extent  what  has  been  done,  and  can't  make 


any  headway,  and  the  corporations  are  trying  to 
keep  what  they  have  got,  and  in  the  meantime  the 
public  suffers.  I  do  not  think  that  any  public  service 
corporation  that  sees  the  tendency  of  the  times  can 
object  to  a  control  over  stocks  and  bonds  which  is 
exercised  by  an  efficient  commission.  The  honest 
corporation  has  nothing  to  fear,  but  the  wild-cat  cor- 
poration has,  and  it  ought  to ;  and  I  am  willing  to 
do  my  part  to  make  the  wild-cat  corporation  fear  that 
sort  of  thing.    That  is  about  all  there  is  to  No.  6. 

Now  the  other  amendment — which  I  think  is  pos- 
sibly of  more  interest  to  you  gentlemen  than  any 
other — is  Senate  No.  47.  That  is  the  amendment 
which  defines  public  utilities,  and  which  gives  to  the 
State  Commission  certain  kinds  of  control  over  cer- 
tain of  those  public  utilities.  Public  utilities  are  de- 
fined to  include  all  kinds  of  railroads,  adding  street 
railroads  to  the  present  railroads  under  the  control 
of  the  Commission;  and  in  addition  to  those,  telegraph 
and  telephone  companies,  gas,  heat  and  power  com- 
panies, water  companies,  canal,  pipe-line  companies, 
wharfingers  and  warehousemen.  The  amendment 
provides  in  the  first  place  that  the  Commission  is  not 
to  exercise  control  over  these  plants  if  owned  by 
municipalities.  Those  municipalities  are  to  continue 
their  regulation  in  their  own  way  for  their  own  utili- 
ties, that  is,  those  which  are  publicly  owned.  It  pro- 
vides also  that  the  municipalities  are  to  keep  the 
present  powers  which  they  have  over  privately  owned 
utilities,  unless  the  people,  at  an  election  called  for 
that  purpose,  confer  these  powers  upon  the  State  Com- 
mission. 

Now  this  particular  provision  has  been  subject  to 
quite  a  little  criticism,  and  in  my  opinion  it  is  not 
the  last  step  in  the  matter.  I  think  that,  possibly 
with  the  exception  of  some  of  the  very  largest  cities, 
such  as  Los  Angeles  and  San  Francisco,  it  would  be 
wiser  if  the  State  had  the  entire  control,  including  the 
power  to  fix  a  rate.  The  reason  for  the  submission  of 
the  amendment  in  its  present  form  is  simply  this : 
Los  Angeles  has  a  Public  Ser^■ice  Commission  of  which 
it  is  very  proud.  There  is  a  strong  local  pride  in 
the  city  of  Los  Angeles,  and  even  if  they  kick  out 
three  incumbents  now,  and  three  then,  and  three  more 
some  other  time,  they  would  never  consent,  at  least 
for  the  present,  that  such  power  as  they  have  won  be 
taken  from  them — so  that  if  this  amendment  had  been 
submitted  in  the  form  suggested  by  some  of  the 
men  who  are  affiliated  with  the  public  service  cor- 
porations of  this  city,  namely,  that  the  State  should 
take  over  the  whole  power,  it  would  have  been  de- 
feated. X'ow  the  question  which  confronts  us  here 
i?  simply  this,  as  to  whether  it  would  be  wiser  to 
submit  an  amendment  which  would  be  defeated,  or 
what  amounts  to  the  same  thing — defeat  the  present 
amendment — or  to  pass  the  present  amendment.  Now 
to  answer  that  question  I  think  it  necessary  that  we 
find  out  just  what  changes  in  the  existing  order  of 
things  this  amendment  will  create.  In  the  first  place, 
let  me  illustrate  what  I  want  to  say  with  a  rough  dia- 
gram. Suppose  we  take  this  blackboard  as  repre- 
senting all  the  powers  of  regulation  and  control  which 
can  be  exercised  by  any  authority  in  the  State.  Now 
suppose  that   this   triangle   in   one  corner  represents 
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IRON  LOSS  IN  THE  CURRENT  TRANSFORMER 

■""■""■    "nteresring  conclusions  have  been  recently 

..    the  Bureau  of  Standards  in  a  series  of 

icsis  periormed  in  a  study  of  the  current  transformer 

■•■■  ■'-■-  -  ?.  — "riilar  reference  to  :'•  ?  ^"  -slled  iron  loss.    The 

~  are  nine  in  ncr  :  are  as  follows: 

i.   v'»  'mle.  the  ratio  of  transiormation  of  current 

■v.ns formers  usually  decreases  'vvith  increasing  cur- 

.1,  it  may  increase  in  individual  cases,  or  even  pass 

tirough  a  maximum. 

2.  The  ratio  and  the  phase  .v^  .  _  erformar.ce 
may  be  accurately  computed  from  the  magnetic  data 

-  general  the  slope  of  the  ratio  curve  may 
be  quaiitativel}-  predicted  from  the  -vzlue  of  the  Stein- 
metz  exponent  if  the  latter  be  assumed  to  be  constant. 
But  the  iron  losses,  particularly  at  the  low  flux  densi- 
ties used,  depart  too  widely  from  such  a  simple  law 
for  accurate  woiic 

4.  The  slope  of  the  ratio  curve  may  be  accurately 
computed  from  the  slope  of  the  curve  obtained  by 
plotting  the  core  loss  against  the  flux  on  Ic^arilhmic 
coordinate  paper. 

5.  It  is  proposed  that  this  logarithmic  slope,  or 
logarithmic  derivative  shall  be  called  the  ratio  of  varia- 
tion.    It  is  much  more  useful  than  the  actual  exponent. 

6.  The  methods  now  in  use  for  determining  the 
"exponent"  fail  to  give  a  true  exponent  that  will  sat- 
isfy the  equation  W  ^  WB^,  luiless  z  is  a  constant. 
The  quantity-  actually  determined  by  these  methods  is 
the  ratio  of  variation. 

7.  The  wave  form  of  the  secondarj-  of  a  current 
transformer  may  be  considered  to  be  the  same  as  that 
of  the  primarv  current  for  even  the  most  precise  meas- 
iu"ements,  as  the  distortion  within  the  transformer  is 
entirely  negligible. 

S.  WTiile  tlie  efiect  of  T."a.riations  in  wave  form  on 
ratio  and  phase  angle  maj"  be  detected  by  accurate 
measurements,  it  is  too  small  to  be  of  practical  im- 
portance, being  of  the  same  order  of  magnitude  as 
the  ^c-ct  of  small  cliamges  in  frequency. 

9.  The  null  methods  used  for  accurate  determi- 
nations of  r^iio  and  phase  angle  all  give  the  theoreti- 
cally correct  results,  well  within  the  experimental 
error,  so  that  the  accuracy  attainable  is  decidedly 
greater  than  is  required  in  practice. 
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R7LATION  BETWEEN  WEIGHT  AND  OUTPUT 
OF  INDUSTRIAL  MOTORS.' 
Part    II. 
Induction    Motors. 

The  weights  given  in  the  accompanying  tables  are 
tonimercially  called  "Frame  Weights."  Two  ma- 
chines built  on  the  same  frame  will  have  the  same 
frame  weight.  For  instance,  the  5  and  7^  h.p.  eight- 
pole  motors  are  built  upon  the  same  frame  and  hence 
are  given  the  same  weight  commercially,  although 
the  actual  weight  of  the  7'Z>  h.p.  motor  would  be  some- 
what more,  and  the  actual  weight  of  -^  h.p.  motor  some- 
what less  than  the  value  given  in  the  table.  This  fact 
causes  the  irregularities  shown  on  the  curves.  The 
square  roots  of  the  torque  are  figured  from  the  torque 
obtained  by  using  full  load  horsepower  and  synchro- 
nous speed.     The  latter  is  used  for  convenience. 

TABI^E  .-!.      SQUIRREL,  CAGE  INDUCTION  MOTORS.  60  CYCL,E, 

no.  220  AND  440  VOLTS. 

R.\TINGS    .A,ND    WEIGHTS. 


4    P 

ole. 

6   Pole. 

S   Pole 

10  Pole 

12 

Pole 

1 

17.1 

75 

2 

2.42 

120 

2.94 

170 

3 

2.94 

170 

3.48 

230 

5 

3.S6 

230 

4.68 

345 

5.4 

470 

6.04 

580 

6.62 

7  40 

7V. 

4.68 

340 

5.73 

345 

6.62 

470 

7.40 

580 

8.1 

740 

10 

5.4 

340 

6.62 

470 

7.65 

380 

8.55 

740 

9.36 

860 

15 

6.62 

513 

8.1 

580 

9.36 

740 

10.40 

860 

11.4 

1135 

20 

7.65 

634 

9.36 

740 

10.8 

740 

12.1 

860 

13.2 

1135 

3') 

9.35 

S34 

11.4 

860 

13.2 

860 

14.8 

1135 

16.2 

1415 

40 

10.8 

1013 

13.2 

1013 

15.3 

1135 

17.1 

1135 

18.7 

1415 

50 

12.1. 

1013 

14.8 

1307 

17.1 

1415 

19.3 

1415 

20.9 

1870 

75 

14. S 

1307 

18.1 

1415 

100 

17.1 

1611 

20.9 

2211 

.... 

.... 

.... 

O  ,5^/0  /5  £0  2S 

Curve  2  shows  the  relation  of  the  weights  of  4 
pole  and  6  pole  motors  to  square  roots  of  torques.  At 
the  lovver  ratings  4  pole  motors  are  lighter  for  same 
torque  than  the  6  pole  motors,  but  are  heavier  on 
ratings  above  square  root  of  torque  equal  to  6. 

Cur\'e  3  shows  relation  weights  of  6  and  8  pole 
60  cycle  induction  motors.  X^ote  that  above  square 
root  of  torque  equal  to  8,  the  8  pole  motors  are  lighter 
for  same  torque  than  6  pole  motors. 

Curve  4  shows  that  curves  representing  weights 
of  8  and  10  pole  motors  cross  at  value  of  square  root 
of  torque  equal  to  15.5. 

'Continued    from    issue    of    October    14      1911. 
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Curve  5  shows  that  within  range  of  ratings  given 
the  12  pole  motors  are  heavier  than  the  10  pole  motors 
for  the  same  torque.  The  cim-es  if  plotted  out  to 
larger  ratings  will  cross  at  point  where  the  12  pole 
motor  becomes  lighter  than  the  10  pole  motor  for 
the  same  torque. 

The  above  method  of  lining  up  weights  afford  a 
convenient  method  of  lining  up  weights  of  different 
types  of  machines  and  also  shows  if  any  discrepancy 
occurs  in  weights  of  particular  machines. 


PRIMER  OF  APPLIED  THERMODYNAMICS.' 

EIGHTH   LECTURE. 

Feed  Water  Heaters,  Condensers  and  Injectors. 

Although  the  study  of  Thermodynamics  may 
be  interesting  to  the  student  of  mathematics  simply  as 
a  comliination  of  playful  symbols  enabling  him  to 
enjoy  that  exquisite  pleasure  known  only  to  those 
who  have  entered  the  inner  threshold  of  this  wonder- 
ful branch  of  reasoning,  it  would  never  be  interesting 
to  the  practical  engineer  could  he  not  apply  the  fruits 
of  his  study  to  the  advancement  of  the  profession. 

Having  now  acquired  a  ground  work  upon  which 
to  build  applications  of  Thermodynamics  we  shall 
find  it  exceedingly  interesting  to  look  into  stjme  of 
the  fundamental  accessories  of  the  modern  power 
plant. 

We  have  previously  seen  that  an  enormous 
amount  of  latent  heat  energy  is  absorbed  in  the  evap- 
orating of  water  into  steam.  When  this  steam,  after 
use  in  th:i  engine  cylinder  is  exhausted  into  the  air 
a  large  quantity  of  energy  is  lost  I)y  being  put  to  no 
useful  purpose.  It  is  evident,  then,  if  the  exhaust 
steam  could  be  condensed  into  water  by  bringing  it  in 
contact  with  cold  water,  the  cold  water  would  easily 
absorb  the  latent  heat  in  the  steam,  thereby  causing 
the  temperature  of  the  cold  water  to  be  materially  in- 
creased. Now  if  the  particular  cold  water  used  is  that 
of  the  feerl-water  for  the  boiler,  a  considerable  saving 
in  heat  energy-  is  thereby  effected,  for  one  U.t.u. 
is  saved  for  every  pound  of  water  raised  one  degree. 
.■\  contrivance  accompanying  this  result  is  known  as 
a  feed-water  heater.  When  the  steam  is  lirought 
directly  in  contact  with  the  water,  the.  heater  is  s'lid  to 
be  ol  the  open  t}'])e,  and  when  the  heat  fnnn  the  steam 
is  al)sorbed"through  an  intervening  medium,  it  is  said 
to  be  of  tlie  closed  type.  .A  typical  examjile  oi  feed- 
water  heaters  is  the  so-called  Cochrane  Feed-water 
Heater  shown  in  Fig.  18.  This  device  not  only  heats 
the  entermg  water  by  means  of  the  exhaust  steam, 
but  by  means  of  the  clever  accessories  shown  in  the 
illustration,  the  oil  which  is  contained  in  the  exhaust 
steam  is  deposited  at  the  oil  separator  shown  in  the 
diagram.  The  cold  feed-water  enters  from  above  on 
the  slanting  plates  as  shown  and,  in  trickling  down 
over  them,  comes  in  intimate  contact  with  the 
steam  after  it  has  passed  the  oil  separator.  Coke  is 
placed  in  the  bottom  of  the  heater,  and,  as  all  the  water 
must  pass  down  through  this,  the  water  is  tliereby 
largely  purged  of  all  impurities,  and  thus  assistance 
is  given  for  maintaining  more  perfect  boiler  operation. 

'A  resume',  devoid  of  higher  mathematics,  covering  the 
essential.s  of  a  series  of  lectures  now  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students   at   the   University   of  California. 


t,(,j.a.^tial.t , 


^K^A,.*!-  2vCU' 


«bA     K.^  V'—'     **t'A'-*^' 


rHt^ 


Fig.   IS.     Cochrane    Feed-water   Heater., 

The  Wainwrjght  even-flow  surface  condenser  as 
slu)wn  in  Fig.  19  is  a  good  illustration  of  surface  con- 
densers and  also  illustrate  the  closed  type  of  feed- 
water  heater.  The  steam  is  exhausted  into  the  main 
drum  as  shown,  and  water  circulates  through  copper 
tubes  traversing  this  drum.  These  tubes  are  held 
in  the  tube  plates  without  any  soft  packing  or  screw 
glands,  but  by  the  use  of  hard  brass  thimbles  tightly 
driven.  The  grouping  of  the  tubes  sends  the  circu- 
lating water  at  least  four  times  through  the  condenser 
chamber. 
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Fig.     19.      VS^ainwright     Surface     Condenser. 

It  is  evident,  then,  that  the  feed--water  heater 
serves  a  double  purpose;  for,  if  properly  installed,  the 
water  going  into  the  boiler  is  not  only  heated,  but 
by  condcnisng  the  exhaust  steam  it  increases  the 
mean  effective  pressure  of  the  steam  in  the  engine 
cylinder.  Operating  under  these  conditions  our  engine 
is  said  to  be  condensing.  Pressures  below  that  of  the 
atmosphere  are  thereby  used. 

In  ocean-going  vessels  the  so-called  surface  cmi- 
denser  is  used  almost  entirely,  for  the  salt  water 
pumped  in  from  without  must  not  be  allowed  to  go 
directly  into  the  boilers  as  it  is  very  detrimental.  On 
the  other  hand,  for  stationary  engines  on  land,  the 
jet  Conde.iser  in  which  llie  cool  water  mingles  directly 
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with  the  steam,  thereby  condensing  it,  is  found  often 
most  economical.  In  considering  the  heat  quantities, 
the  same  mathematical  formulas  can  be  used  for  the 
computations  in  feed-water  heaters  as  in  condensers. 
The  only  thing  to  be  careful  of  is  to  remember  that 
in  the  open  feed-water  heater  and  the  jet  condenser, 
the  condensed  steam  becomes  equal  to  the  heated 
water,  while  in  the  closed  feed-water  heater  and  the 
surface  condenser,  the  water  after  being  condensed 
from  the  steam  is  usually  not  lowered  appreciably  be- 
low the  temperature  of  saturated  steam  for  the  pres- 
sure under  consideration. 

In  order  to  be  able  to  compute  the  quantity  of 
water  that  will  be  heated  a  given  number  of  degrees 
by  the  heat  from  the  steam  in  cither  the  closed  or 
open  type  of  feed-water  heater,  once  again  we  appeal 
to  our  elementary  Thermodynamic  considerations. 
Thus,  the  heat  surrendered  by  the  steam  will  be  equal 
to  the  heat  gained  by  the  water,  neglecting  minor 
losses  due  to  radiation  and  the  like.  This  is  best  seen 
by  an  illustrative  example.  An  engine  discharges  8000 
lb.  of  stea,m  0.95  dry  per  hr.  at  atmospheric  pressure. 
How  many  lb.  of  water  per  hr.  can  be  raised  from 
60°  F.  to  200°  F..  Each  lb.  of  steam  mixture  has  as 
latent  heat  0.95  X  970.4  B.t.u.  There  is  represented 
in  each  lb.  of  steam  mixture  a  liquid  heat  of  180  B.t.u. 
also.  In  the  open  type  the  condensed  steam  wdl  be 
come  equal  to  the  feed-water  temperature,  or  200°  F. 

Hence  in  8000  lb.  we  have,  letting  x  be  the  number 
of  Id.  of  water  heated 

(0.95  X  970.4  +  180)  8000  =  x  (200  —  60) 
—  168 
7,468,000  =  140  X 
.•.x  =  53,300  lb. 

In  the  case  of  the  closed  type,  the  water  from 
the  condensed  steam  does  not  cool  below  212°  F. 
Hence  we  have  • 

(0.95  X  970.4  +  180  —  180)  800  =  x  (200  —  60) 
7,372,000  =  140  X 
.•.x  =  52,650  lb. 

Generally  speaking,  then,  for  the  open  and  closed 
feed-water  heaters  and  for  the  jet  and  surface  con- 
densers, we  have  the  following  formulas : 

W     (x„    L„  +  li„  —  h„)  =  w     (h,  — ID 

in  which  h:  becomes  equal  to  ho  when  considering  the 
closed  feed-water  heater  or  the  surface  condenser,  and 
h^  becomes  equal  to  In  when  considering  the  open 
feed-water  heater  or  the  jet  condenser,  where 

W:^lb.   per   hr.   of   steam   condensed, 
w  =  lb.    per    hr.    of   water    heated, 

x„  =  quality  of  steam  at  exhaust  pressure, 
Lj,:=  latent  Keat  at  pressure  of  exhaust. 

h„=:heat   of   liquid    in    exhaust   steam, 

h„=:heat  of  liquid  at  final  cooled  temperature  of  con- 
densed   water. 

h  =heat  of  liquid  in  feed-water  before  ne.iting, 

h,  ^  heat  of  Uquid   in  feed-water  after  heating. 

It  is  a  matter  of  common  knowledge  that  the  pres- 
sure of  water  from  the  water  mains  usually  installed 
is  not  sufficient  to  force  water  into  a  steam  boiler  op- 
erating under  the  usual  conditions  of  installation. 
Hence,  some  device  must  be  used  that  can  force  the 
water  in  against  the  boiler  pressure.  This  is  accom- 
plished in  a  great  many  plants  by  means  of  a  force 
pump.    Under  ro.any  conditions  of  operation  especially 


on  locomotives,  a  socalled  injector  is  found  most  use- 
ful for  this  purpose. 

The  Penberihy  automatic  injector  is  a  well-known 
make  of  this  class  of  apparatus.  Fig.  20  shows  a  sec- 
tional view  as  well  as  the  outside  appearance  of  this 


Fig.   20.     Cross  Section  View  of  Penberthy  Injector 
and  View   of   Injector   Installed. 


injector,  installed  for  operation.  In  this  class  of  appa- 
ratus the  steam  is  allowed  to  attain  a  high  velocity, 
and,  on  being  condensed  by  coming  in  contact  with  a 
stream  of  cold  water,  gives  up  part  of  its  kinetic  en- 
ergy, so  that  the  mixture  enters  the  boiler  against 
the  pressure  of  the  boiler.  The  steam  to  operate  the 
injector  is  taken  from  the  boiler  and  enters  the  in- 
jector at  the  point  marked  "steam"  on  the  cross- 
sectional  diagram,  and  at  R  begins  to  expand.  In  ex- 
panding, the  steam  gives  up  part  of  its  heat  energy, 
which  is  at  once  converted  into  kinetic  energy.  As  the 
swiftly  moving  steam  passes  the  opening  indicated  by 
tlie  direction  of  the  arrow  at  "water  supply,"  a  vac- 
uum is  formed  and  cool  feed-water  is  drawn  with  the 
sieam  through  S.  The  water  almost  instantly  con- 
denses the  steam,  and  the  impact  of  the  steam  greatly 
increases  the  velocity  of  the  water.  It  is  a  well-known 
b.ydraulic  principle  that  when  water  is  flowing  in  a 
pipe  with  a  given  velocity,  and  under  a  given  pressure, 
a  decrease  of  velocity  is  accompanied  by  such  an  in- 
crease of  pressure  that  the  sum  of  the  kinetic  and 
potential  energies  of  the  water  remain  constant.  In 
starting  the  injector,  until  sufficient  pressure  is  gen- 
crated  to  open  the  check  valve  into  the  boiler,  the  water 
is  sent  through  the  side  opening  "overflow"  on  the  dia- 
gram. It  is  seen  that  as  the  water  and  steam  mix- 
ture traverse  Y,  the  opening  gets  larger  and  larger, 
which  means  that  the  velocity  gets  smaller  and  smaller. 
.Since  kinetic  energy  is  mathematically  expressed  as 
the  product  of  one-half  the  mass  of  a  moving  body  by 
the  square  of  its  velocity,  it  is  evident  that  this  de- 
creasing of  the  kinetic  energy  immediately  shows 
itself  in  form  of  pressure  or  potential  energy,  since 
we  know  that  energy,  itself,  is  indestructible.  Hence, 
when  sufficient  pressure  is  produced,  the  counter  pres- 
sure of  the  boiler  is  overcome,  and  water  allowed  to 
enter. 

Let  us  act  upon  the  mechanical  principles  above 
enunciated  and  derive  simple  mathematical  expressions 
governing  the  injector.     Let  xo,  Lo,  ho  be  the  state  of 
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the  steam  after  our  usual  terminology;  h  is  the  heat 
of  the  entering  water  and  v  its  velocity;  hi  is  the  heat 
ot  the  discharged  water,  and  V  its  velocity;  y  is  the 
pounds  of  water  drawn  into  the  boiler  per  lb.  of  steam 
used  by  the  injector.  Since  the  total  heat  of  the  steam 
is  as  formerly  derived,  xo  Lo  -)-  ho  per  lb.,  and  the  heat 
possessed  by  the  entering  water  y  h,  as  y  lb.  are  used 
per  lb.  of  steam,  the  total  heat  energy  is  xo  Lo  -(-  ho  -\- 
y  h,  and  to  this  must  be  added  the  kinetic  energy  of 

v'  1 


the  water,  which  is 


X .     Hence  we  have  the 

2g  778 


relationship    xo  L»  +  ho  +  y    (h  -| .'At.  = 

2g 
v' 

(1+y)     (h.  +  -.Vn, 

2g 

The  right  hand  side  of  the  equation  above  easily 
follows,  since  energy  is  never  destroyed  and  since  each 
lb.  of  steam  now  has  y  lb.  of  water,  the  combined  mix- 
ture represents  (1  -j-  y)  lb.  The  quantity  representing 
the  square  of  the  velocity  appearing  on  both  sides  of 
this  equation  is  very  small  compared  with  the  other 
items.  Hence  it  may  for  all  practical  purposes  be 
entirely  neglected.  We  then  have  as  our  equation 
for  the  injector, 

X.  L,  +  li„  +  y   h  =  h,  +  h,  y 

y  (h,-  —  h)  =  x„  L,  +  h„  —  h, 

2CoL.  +  ho  — h, 

or  y  = 

h,  — h 

If  s  is  the  head  against  which  the  water  is  forced 
in  order  to  get  the  water  into  the  boiler,  we  have  for 
the  energy  absorbed  (since  work  is  the  product  of 
force  and  distance)  a  quantity  equal  to  s  (1  +  y)  ^t.  lb. 
But  xo  Lo  +  ho  —  h  is  the  energy  in  the  entering  steam 
and  water,  hence  the  efficiency  of  the  injector  is 

s(l+y)      . 

Xo  Lo  -f-  ho  — h 

In  the  study  of  mechanics  we  learn  that  the  pro- 
duct of  mass  and  velocity  is  called  momentum,  and 
that  when  impact  takes  place  between  two  elastic 
bodies  the  sum  of  momentum  in  both  bodies  before 
and  after  the  shock  is  the  same.  Hence  the  momen- 
tum of  the  1  lb.  of  steam  issuing  from  the  nozzle 
added  to  the  momentum  of  the  y  lb.  of  water  drawn 
in  must  be  equal  to  the  momentum  of  the  (1  +  y)  lb. 
of  tlie  mixture  after  the  impact.    Therefore 

Where  vi  is  the  velocity  of  the  entering  steam. 
v.  +  yv=(l+y)  V 

From  this  relation  we  are  enabled  to  conii)ute 
velocity  relationships  when  certain  quantities  are 
given  in  injector  design.  The  student  will  do  well  to 
examine  the  Thermotwisters  given  in  this  lecture  and 
see  if  application  of  these  formulas  above  given  can 
easily  be  made. 

The  question  of  design  or  choice  of  condensing 
surface  is  usually  solved  by  Whitham's  empirical 
formula. 


W  Lo 


S  =  - 


180   (to  — t) 

Where 

S  =  square   feet   of  condensing  surface, 
W  =  weight   of  steam   condensed   per   hour, 
L„  =  latent  heat  at  the  temperature  of  e-iliaust  steam, 
t.,  =  teniperature    of   exhaust    steam, 

t  =  average    temperature    of    circulating    water    between 
Inlet  and  outlet. 

Thermotwisters. 

1.  Water  Is  to  be  raised  from  60°  P.  to  200°  F.  in  a  feed- 
water  heater,  the  weight  of  water  being  10  000  'b.  per  hour. 
Heat  is  supplied  by  steam  at  atmospheric  pressure.  0.95  dry. 
Find  the  weight  of  steam  condensed  (a)  In  an  open  heater, 
(b)  in  a  closed  heater.  Find  the  surface  necessary  in  the 
latter. 

2.  Steam  0.96  dry  at  130  pounds  gauge  pressure  delivers 
3250  pounds  of  water  per  hour  from  an  injector  at  a  tempera- 
ture of  105°  F..  the  inlet  temperature  of  the  water  being  62° 
F.  The  water  is  measured  on  the  inlet  r^ide  of  the  injector. 
Find  the  weight  of  steam  used.  The  velocity  of  the  entering 
water  is  13  ft.  per  .second.  That  of  the  discharge  is  115  ft. 
per  .<!oc.  Find  the  velocity  of  the  stc.nm  leaving  the  discharge 
nozzle.  How  many  boiler  horsepower  are  required  or  repre- 
sented  In  the  steam  necessary  for  the  injector? 

Solution  of  Thermotwis.ters — Fifth  Lecture. 

1.     Find    the   volume   of   one   pound   of   air   in    an    air   com- 
pressor  at   a   pressure   of    100   lb.    per   sq.    In.,    the   temperature 
being  32°  F.,  using  Boyle's  law  only, 
p  V  =  p„  v„ 

Now  at  32°  F.,  v„  for  1  lb.,  of  air  is  12.39  cu.  ft.  and  p„  = 
14.7  lb.  per  sq.  in.  or  14.7  X  144  lb.  per  sq.  ft.  Hence  sub- 
stituting 


P„v„  14.7X144X12.39 


:1.82    cu     ft. 


Ans. 


P  100  X  144 

2.  From  Charles'  law,  find  the  volume  of  one  pound  of  air 
at   atmospheric   pressure   and   72°    F. 

v  =  v„  (1  +  t/27S) 

72°  F.=:  22.22°  C.  and  v„  =  12.39  cu.  ft. 

Hence   substituting, 

22.22 

v^  12.39(1-) ^- — )  =  13.4    cu.   ft.     Ans. 

273 

3.  Find  the  temperature  of  2  ounces  of  hydrogen  con- 
tained In  a  1-gallon  flask  and  exerting  a  pressure  of  10,000  lb. 
per   sq.   In. 

pv=R.T  p  =  10,000xl44  R    for    hydrogen  =  770 

2  ounces  :^  1  gallon. 
16  ounce.s  or  1  lb.  =  8  gallons  =  1.06S  cu.  ft. 


T^- 


p  V        10,000  X  144  X  1068 


=2000.0°    F.   abs. 


R  770 

or    2000— 159.4  =  1540.6°  F.      An.s. 
4.     How  large  a  flask  will  contain  1  lb.  of  nitrogen  at  3200 
lb.  pressure  per  sq.  in.  and  70°  F? 

P  =  3200X'144        T^  459.4 -(-.70:=  ,5294 
pv  =  RT         R    for    nitrogen  ^54.9 
RT         54.9  X  529.4 


3200  X  144 


-=:.0631   cu.   ft.     Ans. 


HYDRO-ELECTRIC  ENTERPRISES  IN  BRAZIL. 

By  decree  No.  87.S3  the  Brazilian  Federal  Govern- 
ment gives  a  concession  to  engineers  Francisco  de  Paula 
Ramos  and  Hans  Hacker,  representatives  of  commer- 
cial firms  of  Rio  de  Janeiro — Valle  Rodrigues  &  Ra- 
mos, and  Bromberg,  Hacker  &  Co. — or  to  such  enter- 
prise as  they  shall  organize  for  the  exploitation  of  the 
hydraulic  power  of  the  Paulo  AfTonso  Falls  of  the 
River  San  Francisco.  The  contract  is  for  70  years 
maximum,  and  requires  a  first  installation  of  200,000 
horsepower,  increased  up  to  1,000,000  kilowatts  in  15 
years  after  the  inauguration  of  the  first  hydroelectric 
installation.  The  Sao  Paulo  Light  &  Power  Company 
has  acquired  the  great  falls  of  Firambella,  between 
Santos  and  Mogydas  Cruzes. 
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WATER  RIGHTS  IN   NORTHWEST. 

P.V    XuitWl  >()I)    A\       liUDCIvKFT. 

This  is  pri»l)al)ly  the  brc>;ulest  (|iicsli()ii  uitli  which 
the  Hydroelectric  Coinpaii}'  must  deal.  In  the  State 
of  Oregon  the  matter  rests  witli  a  cnmmissioii  oncrat- 
iiig  under  a  water  coilc  and  is  principally  a  '.natter  of 
following  the  statute.  Broadly  speaking,  the  riuarian 
owner  has  the  right  to  divert  the  water  at  any  point 
upon  his  property  for  the  purposes  of  generating  elec- 
tric light  and  power,  provided  he  returns  the  water  to 
its  natural  channel  within  the  boundaries  of  his  own 
land.  If  he  does  not  own  all  the  riparian  rights  be- 
tween the  point  of  diversion  anri  the  point  of  return, 
it  is  necessary  that  he  acquire  such  rights,  either  by 
purchase  or  condemnation,  from  the  riparian  owners, 
as  each  such  owner  has  a  legal  right  to  have  the  wr.ter 
flow  by  his  land  in  the  manner  m  which  nature  in- 
tended. In  the  absence  of  any  ap])ro|)riation  or  devel- 
opment, however,  the  measure  of  such  owners'  dam- 
age is  limited  to  the  financial  loss  which  he  sustains 
for  domestic  and  agricultural  uses  and  if  sufficient 
water  is  left  in  the  stream  to  meet  such  uses,  his  dam- 
age would  be  merely  nominal.  If  an  appropriation 
of  water  has  been  made  prior  to  such  diversion  then 
such  lower  riparian  owner  must  mit  only  show  that  he 
intends  to  devote  the  water  to  a  public  use  and  the 
necessity  therefor,  but  must  also  show  that  he  has 
followed  usch  appropriation  with  reasonable  diligence, 
preparatory  to  the  actual  use  of  such  water. 

This  brings  us  to  the  consideration  of  the  efTect 
of  notices  of  appropriation  of  water,  upon  which  there 
is  apparently  considerable  difference  of  opinion.  In 
Washington  and  Idaho  the  Pacific  Coast  Doctrine  that 
"the  first  in  time  shall  be  the  first  in  right"  controls. 
This  does  not  mean  that  the  mere  posting  and  filing 
of  a  notice  of  appropriation  will  "'bold  down"  a  stream 
for  an  indefinite  length  of  time,  but  that  it  must  be 
followed  with  reasonable  diligence  in  perfecting  the 
use  of  the  w-ater;  nor  does  such  a  notice  give  to  the 
appropriator  the  right  to  divert  the  water  from  a  lower 
riparian  owner  without  compensating  him  as  hereto- 
fore explained.  It  is,  however,  a  notice  to  the  world 
that  the  appropriator  intends  to  devote  so  many  cubic 
second  feet  of  a  stream's  flow  to  a  public  use  and  all 
subsequent  appropriators  must  take  notice  of  this 
declaration :  provided  the  appropriation  is  followed 
with  reasonable  diligence.  It  gives  such  an  appropri- 
ator the  right  to  the  use  of  this  water  and  prevents 
it  from  being  diverted  so  that  a  diminished  volume 
would  flow  through  his  propertv.  As  before  stated, 
this  right  exists  without  such  <-,pi)ro])riation.  but  by 
stamping  it  with  a  public  use.  followed  by  reasonable 
diligence,  it  prevents  an  upper  riparian  owner  from 
condenuiing  the  water  from  such  appropriator  upon  the 
llieor)-  that  one  public  service  corporation  cannot  con- 
demn property  for  is  own  use.  which  has  already  been 
devoted  to  a  public  i:se. 

The  right  tf)  overflow  the  land  of  another  without 
his  consent  depends,  of  course,  entirely  upon  the  right 
of  eminent  domain.  The  right  to  overflow  state  land 
has,  however,  been  clearly  given  in  the  State  of  Wash- 
ington and  we  desire  to  urge  upon  those  companies 
requiring  storage  facilities  upon  State  lands,  the  neces- 
sity of  perfecting  such  rights  while  this  law  is  in  op- 
eration.    The  statute   is   mandatory:    it   compels   the 


State  lioard  of  Land  Commissioners  to  grant  such 
rights  upon  application  and  upon  a  showing  that  the 
land  is  to  be  used  for  the  storage  of  waters  for  a 
public  use.  It  is  not  necessary  to  purchase  the  |)rop- 
erty,  but  the  damages  to  the  StMte  by  reason  of  the 
o\erflow  are  fixed  and  i)aid  and  the  right  becomes  per- 
petual. The  question  was  recently  raised  by  the  State 
IJoard  of  Land  Commissioners  as  to  the  right  of  a  pub- 
lic service  corporation,  in  dammmg  a  river,  to  store 
the  waters  so  that  they  covered  the  banks  between 
low  water  and  ordinary  high  water,  upon  the 
theory  that  the  State  owned  the  banks  of  navigable 
lakes  and  streams  up  to  high  water  mark.  This  con- 
tention is  probably  correct  in  so  far  as  it  affects  navi- 
gable rivers.  The  Commission  held  that  any  river 
which  would  float  a  shingle  bolt  was  a  navigable  river, 
within  the  meaning  of  the  constitution.  In  this,  how- 
ex  tr,  the  Commission  is  unquestionably  wrong,  as  the 
Supreme  Court  has  repeatedly  decided  that  this  sec- 
tion of  the  constitution  means  those  rivers  na\igal)le 
f(ir  the  ordinary  uses  of  commerce  and  trade. 

In  storing  water,  however,  by  means  of  a  dam, 
where  the  raise  in  the  banks  of  the  stream  does  not 
exceed  or  even  reach  the  mark  of  (>rdinary  high  water, 
the  riparian  owMier  may  claim  damages.  Such  a  ([ues- 
tiof.  recentiv  arose  in  the  writer's  company,  where  the 
rise  and  fail  was  approximately  three  feet  a  day  on 
the  claimant's  property,  caused  by  the  storage  of  water 
from  the  company's  dam.  At  no  lime  was  the  water 
raised  to  a  height  which  even  approximated  the  high 
waters  of  the  river,  but  the  waters  were  raised  to  a 
l)oint  three  feet  above  the  mean  low  water  in  the  sum- 
mer. Investigation  convinced  the  writer  that  the 
upper  riparian  owner  was  entitled  to  have  the  water 
flow  by  his  property  at  the  natural  rate  of  flow  and 
that  any  change  in  such  flow  entitled  the  owner  to 
recover  such  damages  as  he  had  sustained.  The  claim 
for  damages  in  this  case  was  based  upop  the  caving 
of  his  banks  and  the  sub-irrigaiion,  which  caused  a 
portion  of  his  property  lying  contigous  to  the  river 
to  remain  moist  at  all  seasons  of  the  year. 


METHODS  OF  ACCOUNTING  IN  CONNECTION 
WITH  NATIONAL  AND  STATE  LEGIS- 
LATION. 

BY    C.    N.     HUGGINS.' 

It  is  regrctable  for  some  reasons  that  external  reg- 
ulation of  corporations  engaged  in  supplying  publr.- 
service  is  not  vested  exclusively  in  a  National  Commis- 
sion operating  much  in  the  same  manner  as  the  Intjr- 
state  Commerce  Commission,  instead  of  such  control 
being  divided  amonr^:  several  National,  State  and  Muni- 
cipal Commissions  r>r  Hoards,  each  lequiring  some  in- 
formation not  exacted  by  the  others  and  each  wishing 
the  same  results  shown  in  a  somewhat  different  way. 
Until  we  have  some  such  plan  of  exclusive  commission 
regulation  I  am  afraid  no  general  or  uniform  system 
of  accounting  will  be  found  entirely  adequate  or  satis- 
factory for  use  in  different  States.  In  the  case  of  the 
Portland  Railway,  Light  &  Pow-er  Company,  it  must 
r.ow  report  to  the  Interstate  Commerce  Commission, 
to  the  State  Railroad  Commission,  to  the  State  Tax 
Commission,  to  the  City  of  Portland,  and,  of  course, 
to  the  Internal  Revenue  De])artment. 


'Treasurer  Portland  Railway,  Light  and  Power  Company. 
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Last  winter  a  Stale  Public  Service  Commissi., n 
was  created  by  tlic  Legislature,  but  ;.  referendum  peti- 
tion lias  been  filed  against  his  measure,  which  will  not 
come  before  the  pooi)le  until  November,  1912.  In 
Washington  the  Stait  Commission  is  already  in  legal 
existence,  and  I  believe  they  also  have  a  State  Ta.x 
Commission,  while  a  multiplicity  of  commissions  exists 
in  almost  all  other  States. 

Those  of  us  who  come  under  the  regulation  of  the 
Interstate  Commerce  Commission  are  probably  more 
local  bodies,  and  our  systems  of  accounting  have  be- 
cause of  a  longer  acquaintance,  than  with  those  of  the 
local  bodies,  an  dour  systems  of  accounting  have  be- 
come pretty  well  standardized  in  the  Railway  Depart- 
ment. Likewise  in  the  Light  and  Power  Departments 
we  have  yielded  more  and  more  to  the  uniformin' 
ecommendations  of  the  National  Association,  until 
among  the  larger  conipaiiies  and  ,-,iany  of  the  smalki- 
(  nes  fairly  uniform  methods  of  accounting  are  "n 
vogue,  although  classifications  of  accounts  seem  to  be 
somewhat  at  variance.  This  will  always  l)c  the  cast  .-^o 
long  as  we  are  calleil  upon  to  furnish  information  m 
more  or  less  conflicting  form.  However,  if  we  all  use 
the  methods  standardized  by  the  American  Street  and 
Internrban  Railway  Association  and  the  National 
Electric  Light  .Association  and  will  subdi\ide  our  |)ri- 
mary  classifications  liberall}-,  we  \iill  find  ourselves 
able  without  serious  difficulty  to  furnish  reports  in 
almost  any  form  demanded. 

There  has  alwavi  been  a  hesiinncy  on  the  part  o* 
Public  Service  Companies  to  properly  inventory  and 
classify  their  property  accounts,  but  I  feel  that  we 
must  ncnv  recognize  the  fact  that  \. c  will  be  required 
to  furnish  sooner  or  later  an  accurate  property  inven- 
tory, and,  if  we  have  not  already  do.ie  so.  we  should  at 
once  take  steps  to  prepare  a  very  careful  and  fully  de- 
tailed statement  of  all  property.  Such  an  inventory 
must  be  consistently  made  and  records  must  be  in 
such  shape  as  to  permit  of  ready  verification. 

In  Oregon  we  are  required  to  make  report  to  the 
State  Tax  Commission  of  all  property  segregated 
among  the  various  school,  road  and  other  taxing  dis- 
tricts, and  are  su])|josed  to  show  the  a\erage  <lailv 
quantity  of  eleectricity  furnished  to  public  and  private 
consumers  in  each  ot  said  district^.  This  is  a  rather 
difficult  thing  to  do.  ;ind  recognizing  this  fact,  the 
commission  has  thus  far  waived  the  demand  for  quan- 
tities of  electricity  furnished.  1  hope  they  may  con- 
tinue to  do  so,  but  we  should  be  prepared  to  furnish, 
at  least,  all  reasoinble  information. 

There  has  been  :•.  great  clian;.^'  in  the  attitude  of 
corporations  toward  public  commissions  during  the 
last  two  or  three  yc;;rs.  and  we  are  now  ajiprecialivc 
of  the  fact  that  whiic  there  may  be  considerable  an- 
noyance in  complyinp-  with  the  numerous  demands 
made  upon  us  and  considerable  extra  expense  entailed 
in  doing  so,  still  wj  have  received  much  direct  benefit 
from  their  oversight  end  are  reaching  a  higher  plane 
of  stability.  This  is  not  due  to  any  remedial  action 
brought  about  from  fear  of  investigation,  but  the  re- 
.sults  are  obtained  from  several  causes. 

The  most  beneficial  eft"ort  of  Commission  over- 
sight has  undoubted!}  been  due  to  opportunities,  some- 
what  forcibly   thrust   upon   us,  of  observing  the   weak 


points  in  our  business  methods  and  providing  reme- 
dies therefor.  Furthermore,  the  supervision  of  Gov- 
ernmental L'ommiss-cn  undoubtedly  acts  as  a  stamp 
of  approval  on  the  reporting  companies,  just  as  much 
as  the  inspection  of  National  Banks,  the  green  label  on 
the  bottle  of  bonded  whiskey  or  the  purple  stamp  of 
the  Government  Meat  Inspector,  and  the  time  is  rap- 
idly approaching  wdien  investors  v^ill  be  very  chary 
indeed  of  securities  of  public  utility  companies  which 
are  not  under  commission  regulation.  This  feeling  is 
already  existent  and  is  rapidly  growing. 

The  State  Commissions  will  not  be  found  unrea- 
sonable and  will  unvjuestionably  i-o-operate  with  the 
coiporations  reporting  to  them  in  adopting  such  rea- 
Minable  forms  as  will  most  readily  furnish  information 
desired  with  the  fewest  possible  complications. 

I  understand  that  several  of  our  members  in  the 
-State  of  Washington  are  now  working  out  a  revised 
system  of  accounting  to  be  submitted  to  the  State 
Commission  for  discussion,  and  I  think  if  this  Associa- 
tion can  be  of  any  assistance  in  this  work  through  a 
committee  or  otherwise,  such  assistance  should  be 
tendered.  Inirtherr.iore,  1  wnidd  recommend  that 
\' hen  such  re\-ised  system  is  finally  adopted  this  Asso- 
ciation should  provi.Ic  itself  with  full  information 
tiiereon,  and  through  its  Executive  Committee  or  oth- 
erwise should  endeavor  to  secure  the  adoption  of  the 
same  system  in  Oregon  and  other  of  our  Western 
-States  where  Commissions  are  not  yet  in  existence. 

I  do  not  wish  it  understood  that  I  am  in  favor 
of  al)solutely  uniform  classification  for  all  operating 
companies,  as  from  the  dififerent  local  conditions  affect- 
ing almost  all  of  our  member  companies  it  is.  in  my 
opinion,  entirely  impossible  to  observe  such  uniformity 
of  classifications  with  satisfaction  to  the  officers  and 
owners  of  the  properties. 

From  time  to  time  the  Light  and  Power  Asso- 
ciations have  tried  to  delude  themselves  with  the 
idea  that  perfect  unifomity  was  essential,  but  I  think 
we  must  all  agree  that  such  is  not  the  case.  This  does 
not  change  my  recoiMinendation  tha'-  the  system  of  ac- 
counting shall  be  uniform,  and  that  the  methods  fol- 
lowed in  obtaining  results  shall  be  along  the  same  gen- 
eral line. 

In  the  case  of  in}  own  compau}-.  some  of  our  in- 
terests recpiire  certain  information  which  is  not  de- 
manded by  any  Commission,  but  \vhich  is  of  vast  im- 
portance to  the  officers  of  the  company.  Under  the 
liberal  methods  of  d.ividing  classifications,  we  are  able 
to  furnish  this  information  for  <.nir  (nvn  people  without 
ir  an\-  \va_\'  inqjairinL;  our  ability  to  siipply  data  to 
( 'oiii missions,  but  I  c;in  suggest  no  reason  why  anv 
other  compau}'  slioidd  subdivide  to  the  same  extent. 
as  it  is  quite  ])ossib!  _■  that  in  few  other  cases  would 
such  additional  information  be  desired  bv  anvbodv. 


NORTHWEST  LIGHT  &  POWER  ASSOCIATION 

The  Northwest  Light  &  Power  Association  which 
recently  convened  at  Spokane  conducted  during  the 
past  year  some  interesting  investigations  into  problems 
pertaining'  to  elcctricil  development  in  the  Northwest. 
The  two  ]irecediiig  papers  by  Norwood  W.  Brockett 
and  C.  N.  Huggins  are  abstracts  from  jiapers  deliv- 
ered at  the  recent  convention. 
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The   leading  article   in   the  Journal   of  this   issue 
deals  in  the  electrical  possibilities  of  the  Inland  Em- 
pire.   The  engineer  engaged  in  hy- 
Inland  droelectric     development     in     the 

Empire  West    is    peculiarly    fortunate    in 

that  he  gets  from  his  labors  that 
inward  satisfaction  arising  not  only  from  the  prac- 
tice of  his  profession  in  the  abstract,  but  the  com- 
munion with  nature  he  enjoys  while  gathering  data 
in  the  mountains  of  the  West,  inspires  him  with  the 
highest  ideals.  The  world  has  long  since  known  of 
the  wonders  of  the  Yosemite  and  the  high-pressure 
power  plants  of  the  State  of  California.  The  rapid 
development,  however,  of  the  so-called  Inland  Empire, 
comprising  the  Columbia  River  drainage  tributary  to 
Spokane,  has  been  brought  about  so  quickly  one  can 
scarcely  realize  that  a  transformation  from  desert  and 
undeveloped  lands  to  high  class  orchard  and  farm 
tracts  is  each  day  nearing  its  completion. 

As  the  great  waves  sweep  inward  to  the  shore, 
break  upon  its  banks  and  there  again  drift  outward, 
the  tide  of  population  first  swept  across  the  American 
continent,  broke  at  the  shores  of  the  Pacific,  and  now 
is  sweeping  backward  to  the  mountains,  filling  every 
available  nook  and  inlet,  thereby  transforming  them 
into  fruitful  productive  valleys.  So  great  has  this  im- 
petus for  increase  of  population  been,  it  is  found  that 
Spokane,  the  distributing  point  of  the  Inland  Empire, 
has  become  the  center  of  a  network  of  interurban  elec- 
tric lines  third  in  size  to  any  city  in  America. 

This  sudden  gowth  has  led  engineers  and  others 
interested  in  the  industrial  opportunities  of  the  West, 
to  investigate  the  future  power  possibilities  of  this 
resourceful  country.  The  fruits  of  the  investigation 
have  proved  of  interest  both  to  those  of  the  aesthetic 
turn  of  mind  and  to  the  mind  bent  solely  on  affairs 
practical.  In  considering  the  aesthetic  side  of  this 
great  drainage  district  of  our  Western  Empire,  one  is 
almost  overcome  with  its  beauties.  When  gazing  upon 
the  graceful  bodies  of  water  found  in  the  Inland  Em- 
pire leaping  in  their  playful,  joyous  rush  to  the  ocean, 
forming  water  falls  of  exquiste  beauty  crowned  with 
mists  of  rainbow  dew,  one  can  almost  imagine  the 
frightened  but  graceful  Arethusa  of  old,  arising  with 
honeyed  lips  from  the  waters,  and  in  moments  of  play- 
ful fantasy,  one  can  see  her  as  she  appeared  to  Shelley, 
when  he  wrote : 

"And  gliding  and  springing 

She  went,  ever  singing 
In  murmurs  as  soft  as  sleep; 

The  earth  seemed  to  love  her. 

And  Heaven  smiled  c.bove  her 
As  she  lingered  towards  the  deep." 

But  the  all-fired  practical  man  arouses  the  dreamer 
from  his  dreams,  brings  him  back  to  earth,  and  behold 
he  sees  in  this  beautiful  sight  a  poetry  more  delicate 
than  words — a  poetry  to  be  sung  by  the  "earth  bound" 
in  their  relief  from  the  burdens  the  latent  water 
powers  of  the  Columbia  will  bring.  Hand  in  hand 
the  development  of  all  parts  of  the  West  must  go.  An 
empire  to  attract  the  attention  of  the  world  must  be 
as  varied  and  as  diversified  in  interests  and  opportuni- 
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ties  as  old  mother  earth  herself.  The  West  is  proud  of 
its  Inland  Empire,  and  the  continuance  in  its  remark- 
able growth  means  another  forged  link  in  the  fight  for 
world-wide  commercial  supremacy. 


The  past  week  has  put  a  happy  countenance  on 

the  face  of  every  true  Westerner.  The  contagious  smile 

of  President  William  Howard  Taft 

Ground-Breaking   is    mirrored    in    the    expression    of 

World's  Fair  thousands.    The  words  of  the  Pres- 

Elsewhere  in  these  columns  will  be  found  an  ar-  ident  at  the  ground-breaking  exer- 

jyi      .  tide  dealing  with  the  question  of     <^'ses  for  the  Panama-Pacific  International  Exposition 


Water 
Rights 


water  rights  in  the  State  of  Wash- 
ington and  slightly  touching  on 
usages  in  the  States  of  Idaho  and 
Oregon.  The  question  of  water  rights  has  always  been 
in  the  West  one  of  the  most  vexing.  The  strife  and 
conflict  in  California  during  the  early  days  and,  in  fact, 
even  down  to  the  pre.'-ent  has  been  a  horrible  example 
of  lost  time  and  energy,  which  could  have  been  ob- 
viated by  more  clearly  defined  laws  properly  enforced. 
Wyoming  is  today  perhaps  the  most  advanced 
State  in  the  Union  a^  regards  the  just  and  equitable 
operation  of  water  right  appropriations.     When  one 


are  so  smcere,  so  timely,  and  so  kindly,  that  echoes  of 
optimism  and  renewed  hope  and  vigor  are  heard  from 
the  high  crest  of  the  Rockies  on  the  East  to  the  loud- 
roaring  Pacific  on  the  West.  Those  who  live  in  our 
western  empire  have  long  since  felt  its  charms  and 
have  become  imbued  with  its  boundless  possibilities. 

But  to  have  our  President  come  to  the  Coast, 
breathe  our  invigorating  atmosphere,  inspect  our  pro- 
gress, and  then  tell  us  the  good  things  he  sees  in  store 
for  us  after  the  completion  of  the  great  Panama  Canal, 
is  almost  enchanting. 

The  beginning  of  the  upbuilding  of  the  great  ex- 


travels   through   this   thinly   settled   State   in   a   study      position  project,  so  auspiciously  started  by  the  Presi- 
of  the  water  usages  there  in  vogue,  one  is  struck  very      dent  at  the  ground-breaking  exercises  during  the  past 


forcibly  with  the  foresight  used  in  planning  the  entire 
scheme  of  water  districts  and  water  commissioners. 
Much  credit  is  due  Elwood  Mead,  the  noted  irrigation 
expert,  and  a  former  State  Engineer  of  Wyoming,  for 
the  model  operation  here  seen. 

The  great  State  of  Montana,  immediately  to  the 
north,  presents  to  the  world  a  pitiful  spectacle  with  its 
confusing  system  of  appropriations  and  county  juris- 
dictions. Most  of  th?  Western  States  have  found  the 
control  of  water  appropriations  by  the  State  Engi- 
neer's office  a  most  efficient  scheme,  as  all  water  appro- 
priations are  thereby  unified.  In  Montana,  however, 
no  such  centralized  scheme  f.-rists.  An  appropriator 
simply  posts  his  notice  and  files  the  same  in  the  local 
county  clerk  and  recorder's  office.  At  a  subsequent 
date  the  district  court,  when  properly  petitioned,  may 
adjudicate  the  waters  of  the  stream.  The  consequence 
of  this  system  is  that  in  some  parts  of  the  State  one 
inch  of  water  to  the  acre  is  allowed  by  the  courts  for 
irrigation  purposes,  while  in  the  neighboring  district 
an  entirely  difTerent  basis  is  in  vogue.  The  result  is 
a  diversityof  rulings  and  complexity  of  status  in  water 
rights  appreciated  only  by  the  hungry-eyed  attorney, 
specially  grafting  on  water  right  cases,  but  wholly 
unappreciated  by  the  owner  of  the  water  rights,  who 
desires  stability  of  ownership  and  a  reasonable  dis- 
bursement for  an  equitable  adjudication. 

Such  a  primeval  system  was  well-suited  to  the 
pioneer  days  of  Montana,  for  water  was  so  plentiful 
and  inhabitants  so  few,  clashes  on  water  rights  were 
infrequent.  Today,  however,  Montana  presents  to  the 
world  the  greatest  possibilities  in  arid  land  reclamation 
of  any  State  in  the  Union.  Her  water  powers,  now 
dormant,  will  soon  demand  the  attention  of  the  com- 
mercial world.  It  behooves  Montana  enterprise  to 
awake  to  the  critical  situation  of  water  right  appro- 
priations, and  to  place  this  most  valuable  asset  in  the 
great  Treasure  State  on  a  more  orderly  and  systematic 
status,  so  that  their  validity  may  be  unquestioned. 


week,  is  now  followed  by  an  announcement  of  intense 
interest  to  those  following  the  trend  of  affairs  electrical 
at  the  great  Panama-Pacific  Exposition.  Word  has 
come  from  Gano  Dunn,  president  of  the  American  In- 
stitute of  Electrical  Engineers,  announcing  the  en- 
thusiastic reception  accorded  by  the  International  Elec- 
trical Congress  at  Turin  to  the  invitation  issued  by 
him  in  the  name  of  the  American  Institute  of  Electrical 
Engineers  to  meet  at  San  Francisco  in  1915.  Such 
technical  gatherings  in  the  past  have  indelibly  left 
their  impression  on  the  technical  world  as  mile-stones 
of  accomplishment  in  the  electrical  art.  The  very 
getting  together  has  spurred  scientists  and  inventors 
to  greater  endeavor;  and  higher  thought,  keener  intel- 
lect, broader  human  advancement  have  been  the  re- 
sult. 

Great  investigators,  in  the  study  of  sociological 
development,  have  found  that  the  question  of  envi- 
ronment not  only  molds  the  future  characteristics 
of  the  child,  but  in  fact,  shapes  and  sways  the  very 
destiny  of  human  progress  and  advancement. 

If  this  be  the  case,  what  of  environment  at  the 
next  International  Electric  Congress  to  be  held  in 
1915? 

The  site  as  chosen  by  the  Fair  coiiimittee  com- 
mands a  sweeping  background  of  the  country  east- 
ward even  beyond  the  Sierras  to  the  distant  Rockies; 
immediately  in  the  background  is  seen  t-he  rebuilt  San 
Francisco;  while  in  front  are  the  Golden  Gate  and 
the  Pacific.  Backed  up  by  the  boundless  possibili- 
ties presented  in  hydroelectric  development  in  the 
Sierras  and  Rockies ;  with  the  inspiration  gathered 
from  an  immediate  view  of  a  city  burned  to  earth, 
but  arisen  in  greater  splendor  by  the  unparalleled 
efforts  of  a  brave,  fearless  people;  the  gorgeous  view 
to  the  west,  stretching  out  of  the  Golden  Gate  to  the 
entire  world,  should  present  such  a  dazzling  picture 
of  promise  that  the  fruits  of  this  gathering  will  un- 
questionably be  thought  and  invention  hitherto  un- 
known. 
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PERSONALS. 

Carl  lloUey,  an  electrical  engineer  of  Visalia,  is  al  San 
Francisco. 

J.  S.  .lohnson,  president  of  the  Visalia  Water  Works  Com- 
pany, of  Visalia,  is  at  San   Francisco. 

K.  Q.  Cleavenger,  representative  of  the  Phoenix  Glass 
Company  of  Pittsburg,  Is  at  Los  Angeles. 

J.  H.  Newlin,  purchasing  agent  of  the  San  Joaquin 
Light  and  Power  Corporation,  is  in  the  city. 

H.  E.  Sanderson,  Pacific  Coast  manager  for  the  Bryant 
Electric  Company,  is  again  visiting  Los  Angeles. 

R.  B.  Cartwright  of  Alhambra,  who  is  connected  with 
the  Pacific  Electric  Company,  is  at  San  Francisco. 

B.  C.  Ball,  chief  engineer  of  the  Willamette  Iron  Works, 
of  Portland,  was  a  recent  arrival  at  San  FVancisco. 

H.  M.  Bishop,  general  manager  of  the  South  Sacramento 
Power  Company,  is  a  recent  arrival  at  San  Francisco  from 
Sacramento. 

A.  G.  Wishou,  general  manager  of  the  San  .loaquin  Light 
and  Power  Corporation,  of  Fresno,  was  a  recent  arrival  at 
San  Francisco.  ' 

Guy  W.  Talbot,  George  F.  Nevins,  A.  S.  Greuner  and 
George  L.  Meyers,  prominent  electrical  men  of  Portland,  were 
in  Seattle  recently. 

Wallace  W.  Brig,gs.  assistant  sales  manager  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  is  at  East 
Pittsburg  on  business. 

W.  R.  Dunbar,  a  salesman  in  the  Westinghouse  detail 
and  supply  department,  is  also  visiting  the  company's  fac- 
tory at  East  Pittsburg. 

H.  A.  Russell,  local  sales  agent  of  the  General  Electric 
Company,  with  headquarters  at  San  Francisco,  is  spending 
a   month    in   New   York. 

John  S.  Baker,  Pacific  Coast  district  manager  for  the 
Crocker-Wheeler  Company,  of  Ampere,  N.  .1.,  is  at  Los  An- 
geles on  electrical  business. 

A.  B.  Saurman,  manager  of  the  Pacific  Coast  department 
of  the  Standard  Underground  Cable  Company,  is  making  a 
tour  of  the  Pacific  Northwest. 

W.  P.  Hammon,  the  head  of  the  California-Nevada  Power 
Company,  is  again  at  his  San  Francisco  office  after  spending 
two  months  in   the  East  on  business. 

J.  E.  Poiudexler,  a  district  managei  of  the  Pacific  Gas 
and  Electric  Company,  with  headquarters  at  Marysville,  is 
among  the  recent  arrivals  at  San  Francisco. 

W.  E.  Chase,  of  Pluramer,  Idaho,  who  has  a  large  contract 
for  electrical  equipment  at  a  Puget  Soimd  fort,  was  in  Seattle 
recently  on  his  way  to  the  contract  to  supervise  the  work. 

R.  G.  Hant'ord,  one  of  the  vice-presidents  of  the  United 
Properties  Company,  is  at  New  York  on  an  important  finan- 
cial mission  connected  with  the  extension  of  the  corporation's 
activities. 

W.  L.  Huber,  district  engineer,  who  has  jurisdiction  over 
water  powers  in  District  No.  5,  United  States  Forest  Ser- 
vice, is  at  San  Francisco  after  spending  some  time  on  the 
forest  reserves. 

J.  A.  Vendergrift  has  just  returned  to  Oakland  from  Los 
Angeles,  where  he  has  been  in  consultation  with  S.  E.  Doane. 
chief  engineer  of  the  National  Electric  Lamp  Company  of 
Cleveland,  Ohio. 

Ex-United  States  Senator  Eli  Whitney,  who  is  at  the 
head  of  the  principal  electric  power  company  siiiqjlying  New 
Haven,  Conn.,  with  current,  is  at  San  Francisco  on  a  tour  of 
the  Pacific  Coast. 


H.  C.  Goldrick,  Pacific  Coast  manager  of  the  Kellogg 
Switchboard  and  Supply  Company,  of  Chicago,  left  for  Port- 
land last  Tuesday  and  will  close  up  some  pending  business 
in  his  line  in  the  Northwest. 

,1.  D.  Holmes,  general  manager  of  the  Home  Telephone 
and  Telegraph  Company,  is  at  San  Francisco  investigating 
the  latest  pole  line  practice  under  the  new  city  regulations, 
with  a  view  to  adopting  the  improvements  observed. 

A.  L.  Jaqueth,  engineer,  has  assembled  a  crew  of  several 
assistants  at  Kalispell,  Montana,  and  has  inaugurated  work 
on  the  survey  for  the  Flathead  interurban  electric  line.  Sites 
are  being  secured  for  car  shops  and  other  traction  facilities. 

J.  H.  Wise,  assistant  general  manager  of  the  Pacific 
Gas  and  Electric  Company,  is  visiting  Lake  Fordyce  with 
H.  C.  Vensano,  the  company's  civil  engineer,  in  connection 
with  the  tunneling  and  other  hydro-electric  work  in  progress 
on  the  South  Yuba  system, 

Leon  M.  Hall,  electrical  engineer,  has  returned  to  his 
San  Francisco  office  from  Coalinga  after  doing  some  prelimi- 
nary work  on  a  dam  which  is  to  be  constructed  for  Irrigat- 
ing the  Avenal  Ranch  of  Balfour.  Guthrie  &  Co.,  and  other 
properties  in  that  district. 

R.  P.  Chevalier,  testing  expert,  of  San  Francisco,  and 
E.  S.  Perrier,  assistant  electrical  engineer  of  the  Southern 
Pacific  Company,  are  receiving  the  heartfelt  thanks  of  the 
sophomore  engineering  students  of  the  University  of  Cali- 
fornia for  the  able  and  interesting  manner  in  which  they  re- 
cently conducted  the  students  through  the  Fruitvale  plant  of 
the  Southern   Pacific. 

Gano  Dunn  has  just  returned  from  abroad,  where,  as  a 
representative  of  the  United  States  Government,  and  as  presi- 
dent of  the  American  Institute  of  Electrical  Engineers,  he 
has  been  attending  the  International  Electrical  Congress  at 
Turin  and  the  meeting  of  the  International  Electro-Technical 
Commission,  the  body  that  has  been  organized  to  bring  about 
international  uniformity  of  standards  and  practice  in  the  elec- 
trical industry.  Mr.  Dunn,  who  for  many  years  was  first 
vice-president  and  chief  engineer  of  the  Crocker-Wheeler 
Company,  and  is  a  past  president  of  the  New  York  Elec- 
trical Society,  has  been  elected  a  director  and  a  vice-president 
of  .1.  G.  White  &  Company,  Inc. 


ELECTRICAL   CONTRACTORS'    NOTES. 
H.  W'.  Jacobs,  an  electrical  contractor  of  Santa  Rosa,  is 
at  San  Francisco. 

Ivan  Berry,  who  is  in  the  electrical  business  at  Los 
Angeles,  is  a  San  Francisco  visitor. 

D.  W.  Thomas,  an  electrical  contractor  of  Petaluma,  was 
visiting  the  San  Francisco  supply  houses  during  the  past 
week. 


Apropos  of  building  up  loads  for  central  stations,  R.  D 
Holabird  of  the  Holabird-Reynolds  Company,  states  that  a 
certain  power  company  decided  to  exploit  the  sale  of  electric 
flat  irons  and  other  electric  appliances  among  the  consumers 
on  its  circuits.  This  decision  was  reached  about  two  years 
ago.  During  this  comparatively  brief  interval  the  income 
Vrom  current  consumption  necessary  to  operate  the  appliances 
that  have  been  sold  has  increased  until  it  is  now  sufficient 
to  pay  the  interest  on  $1,250,000  of  the  power  company's  bond 
issue.  All  this  was  accomplished  practically  without  the  ad- 
dition ot  a  single  new  transformer,  or  meter,  and  85  per  cent 
of  the.  current  consumed  by  these  appliances  is  "off-peak" 
load. 
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OBITUARY. 
Otis  Carter  Post,  of  the  switchboard  sales  department  of 
the  Westinghouse  Electric  &  ilanufactiuing  Company,  died 
suddenly  ot  cerebral  embolysm  at  his  residence  in  Wilkius- 
burg,  Wednesday  night,  September  13.  His  death  will  be  sad 
news  to  the  host  of  friends  he  has  made. 

LJverett  Copley  of  the  Xew  York  sales  olfice  of  the  West- 
inghouse Electric  &  Manutacturing  Company,  died  at  his 
home  in  New  York  on  Thursday,  September  27,  of  typhoid 
lever.  About  three  years  ago  he  entered  the  New  York 
sales  office  of  the  Westinghouse  Company,  where  his  great 
capability  and  thorough  knowledge  of  electrical  work  soon 
gained  tor  him  the  admiration  of  his  fellow  employes  and  a 
bright  future  was  the  prediction  of  everyone  associated  with 
him. 


TRADE   NOTES. 

Thomas  Mirk,  of  Hunt,  Mirk  &  Co.,  is  at  San  Diego  to 
start  work  on  a  new  contract.  It  includes  installing  for  the 
San  Diego  Electric  Railway  Company  an  underground  steam 
heating  system.  The  waste  steam  from  the  railway  power 
plant  will  be  utilized.  The  system  of  mains  adopted  is  that 
of  the  American  District  Steam  Heating  Company  of  Lock- 
port,   N.   Y. 

The  General  Electric  Company  has  sold  to  the  Centralia 
Light  and  Traction  Company  of  Centralia,  Wash.,  one  A.T.B. 
2,  500  kw.,  8  p.f.,  625  k.v.a,,  3600  r.p.m.,  2300  v.,  horizontal 
Curtis  turbine  generating  set  arranged  for  200  lbs.  steam 
pressure,  and  2  inches  absolute  back  pressure.  Accompany- 
ing the  above  is  one  C.C.  2,  7  kw.,  5000  r.p.m.,  120  V.-125  v., 
non-condensing  Curtis  turbine  e.xciter  set. 

J.  H.  Hansen,  hydraulic  engineer,  with  the  Pelton  Water 
Wheel  Company,  has  returned  to  the  San  Francisco  manufac- 
turing plant  after  spending  some  time  in  Southern  California 
in  consultation  with  officials  of  the  Pacific  Light  and  Power 
Company.  The  Pelton  Company  is  remodelling  the  Borel 
power  station  near  Caliente.  Three  3000  kw.  generating  units 
are  to  have  their  present  wheels  replaced  with  three  Pelton- 
Francis  turbines.  These  massive  machines,  having  cases 
weighing  14  tons  each,  are  being  constructed  at  San  Fran- 
cisco. 

The  Globe  Grain  and  Milling  Company,  after  a  year's 
trial  of  electrical  operation  of  their  flour  mill  at  Los  Angeles 
with  Westinghouse  inductiou  motors  aggregating  400  h.p., 
are  so  satisfied  with  the  resulting  economy  that  they  have 
decided  to  electrize  their  San  Francisco  plant  throughout. 
Standard  Westinghouse  C.  C.  L.  motors,  aggiegating  700 
h.p.  have  been  ordered.  The  main  drive  will  consist  of  two 
250  h.p.  induction  motors.  This  will  be  the  largest  electrified 
flour  mill  on  the  Coast,  and  probably  it  ranks  next  to  the  big 
flour    mills    at    Minneapolis. 

The  Farnsworth  Electrical  Works  of  San  Fl-ancisco  re- 
port the  sale  of  a  complete  generating  plant  and  trans- 
mission line  equipment  to  the  Gray  Eagle  Gold  ilining 
Company,  in  Sierra  County,  Cal.  This  includes  the  in- 
stallation of  a  125  kw.  second-hand  G.  E.  three-phase,  2300 
volt  generator  with  necessary  switchboard  equipment,  to- 
gether with  three  15  kw.  three  10  kw.,  three  'i  kw.  and 
one  6  kw.  transformer,  one  30  h.p.,  two  20  h.p.  and  one  10 
h.p.  motors,  as  well  as  material  for  1%  miles  of  trans- 
mission line.  The  generator  will  be  driven  by  a  Samson 
low  pi-essure  turbine.  The  Farnsworth  company  has  also 
built  a  75  kw.  6600  volt  transformer  to  the  order  of  the 
Alta  Bert  Gold  Dredging  Company  in  Trinity  County,  Cali- 
fornia. 

The  H.  W.  Johns-Man ville  Company,  100  William  street. 
New  York,  is  putting  on  the  market  a  waterproofing  fabric 
which  is  a  strong,  loosely  woven  burlap  impregnated  with 
pure  asphalt.     It  is  advanced  for  this  that  it  not  only  clings 


but  becomes  locked  into  the  fabric,  it  is  claimed  that  a  few 
layers  of  it  makes  a  waterproof  course  of  great  strength, 
ductility,  and  so  forth,  also  that  it  remains  intact  and  re- 
sists moisture  even  when  cracks  occur  in  the  cement  work. 
The  company  is  putting  on  the  market  a  waterproofing  asbes- 
tos felt,  which  being  composed  only  of  mineral  substance  is 
stated  to  be  especially  adapted  for  waterproofing  all  ex- 
losed  and  foundation  construction  work.  A  waterproof  coat- 
ing is  also  being  offered  which  is  a  combination  of  carefully 
selected  materials.  It  is  claimed  when  this  is  applied  that 
moisture  can  not  penetrate  it.  The  Seattle  office  of  the  com- 
pany is  at  1020  First  avenue  South. 


MEETING   NOTICES. 

lUe  sixth  congress  of  the  Interuational  Association  for 
Testing  Materials,  will  be  held  at  the  Engineering  Societies 
Building.  New  York  City  during  the  week  beginniug  Septem- 
ber 2,  1912.  The  society  has  the  highest  aims  -lossible  in 
advancing  an  important  adjunct  to  engineering  progress 
and  merits  the  support  of  all  engineers. 

The  San  Francisco  Branch  of  the  American  Institute  of 
Electrical  Engineers  will  meet  at  the  Home  Telephone  Com- 
pany's Building  at  8  p.  m.,  October  27th.  C.  F.  Blwell  will 
present  a  paper  on  High  Tension  Direct  Current  Transmis- 
sion. The  discussion  will  cover  the  Thury  system  in  vogue 
in   European   installations. 

The  San  Francisco  members  of  the  American  Society 
of  Mechanical  Engineers  attended  a  banquet  at  the  Fair- 
mont Hotel  on  the  evening  of  October  17  in  honor  of  E.  D. 
Meier,  the  national  president.  The  matter  of  holding  a  na- 
tional meeting  at  San  Francisco  at  the  time  of  the  Panama 
Pacific  Exposition  was  thoroughly  discussed  and  will  receive 
the  enthusiastic  support  of  President  Meier. 


BOOK   REVIEW. 

Cyclopedia  of  Telephony  and  Telegraphy.  Prepared  by  a  corps 
of  telephone  and  telegraph  experts,  and  electrical  engi- 
neers of  the  highest  professional  standing;  size  6%x9% 
inches;  1572  pages,  bound  in  four  volumes;  illustrated 
with  over  2000  engravings.  Published  by  the  American 
School  of  Correspondence  of  Chicago,  and  for  sale  by 
Technical  Book  Shop,  Rialto  Bldg.,  San  Francisco.     Price, 

The  book  is  thoroughly  what  it  purports  to  be— a  cyclo- 
pedia of  telephony  and  telegraphy.  The  very  brainiest  men  in 
American  engineering  adorn  its  list  of  experts  employed  in  the 
compilation  of  data  contained  winthin  its  pages.  In  spite  of 
the  fact  that  America's  foremost  engineers  have  contributed 
to  its  pages  the  real  object  has  never  been  lost  sight  of— 
that  of  explaining  in  a  clear,  simple,  precise  manner  the  work- 
ings of  the  great  telephone  and  telegraphic  art.  The  book  is 
indispensable  for  those  engaged  in  the  telephonic  or  tele- 
graphic profession  and  who  desire  a  clear,  simple  and  ex- 
haustive treatment  of  the  subject. 

Electric  Traction  and  Transmission  Engineering.  By  Samuel 
Sheldon  and  Erick  Hausman.  Size  5%x7'/2  inches;  307 
pages;  127  illustrations:  clear  type;  cloth  binding.  Pub- 
lished by  D.  Van  Nostrand  Company,  of  New  York,  and 
for  sale  by  The  Technical  Book  Shop,  -Rialto  Bldg.,  San 
Francisco.     Price,  $2.50. 

The  authors  of  this  book  are  well  known  both  to  the 
technical  educational  world  and  those  interested  in  affairs 
practical.  The  book  is  ambitious  in  its  scope,  attempting  to 
cover  a  complete  railway  installation,  from  the  cars  to  the 
power  station,  to  indicate  the  nature  and  sequence  of  the 
various  entailed  problems,  and  to  suggest  or  illustrate  meth- 
ods for  their  solution.  Illustrative  examples  are  solved  and 
a  list  of  problems  appended  at  the  end  of  each  chapter.  The 
book  covers  a  field  hitherto  touched  upon  in  separate  details 
only.  It 'combines  steam-turbine  installation  along  with  the 
electrical  problems.  The  recent  impetus  given  to  instal- 
lation of  central  station  steam  auxiliaries  on  the  Pacific 
Coast  will   make  the  book  useful   to  Western  engineers. 
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PROTECTIVE  RESULTS  ACCOMPLISHED  BY  ARCING 
RINGS  ON  TRANSMISSION  LINES. 
During  the  early  part  of  this  year,  a  very  interesting 
paper  was  read  before  the  American  Institute  of  Electrical 
Engineers  at  Charlotte,  North  Carolina,  describing  a  60,000- 
volt  transmission  line  of  the  Niagara,  Locliport  and  Ontario 
Power  Company.  The  paper  dwelt  particularly  upon  the 
remarkable  amount  of  protection  the  transmission  line  had 
received  by  applying  metal  arcing  rings  to  the  insulators  as 
illustrated  in  Figs.  1  and  2. 


Fig.  1 


High     Tension     Insulator     Equipped     With 
Arcing    Ring. 


These  rings  save  the  insulator  from  injury  when  the 
transmission  line  is  struck  by  lightning,  which  is  usually  fol- 
lowed by  the  consequent  flashover  arc.  They  are  placed  in 
such  a  position  as  to  attract  the  arc  and  hold  it  sufficiently 
removed  from  the  porcelain  to  prevent  breakage  from  the 
heat  engendered.  The  puncture  of  the  insulators  is  also  pre- 
vented by  the  rings  without  their  lowering  the  effective  in- 
sulation of  the  line.  During  the  season  of  1910,  which  was  a 
severe  one,  practically  410  miles  of  the  transmission  line 
above  referred  to  was  equipped  with  arcing  rings.    Comparing 


Fig 


Protected   Insulator   on   Top   "Wire. 


this  season  to  that  of  1908,  both  of  which  were  severe,  a  good 
conception  of  the  effectiveness  of  the  protective  measures 
adopted  is  shown.  In  1908,  220  insulators  were  destroyed; 
31,  it  was  determined,  from  direct  lightning  strokes,  judging 
from  the  characteristic  manner  in  which  they  were  broken 
up,  114  were  punctured  and  81  were  destroyed  by  power  arc 
following  flashovers.  In  1910,  26  insulators  were  lost;  17  by 
direct  stroke  and  9  by  puncture.  None  were  destroyed  by 
power  arcs  on  either  line  and  none  by  puncture  on  the  re- 
insulated  line.  The  loss  by  direct  stroke  was  practically 
equally  divided  between  the  lines. 

These  results  show  that  the  destruction  of  insulators  by 
power  arcs  has  been  eliminated.  That  sound  insulators  pro- 
tected by  arcing  rings  fail  only  by  direct  lightning  stroke  and 
that  arcing  rings  greatly  reduce  the  tendency  to  puncture  by 
induced  potential  effectiveness  and  do  not  prejudice  the  ef- 
fective installation  of  the  line. 


The  Locke  Insulator  Company  have  taken  over  all  the 
patent  rights  of  the  arcing  ring  device  shown  in  Figs.  I  and  2 
and  will  handle  their  entire  commercial  development. 


H.  W.  JOHNS-MANVILLE  COMPANY'S  EXHIBIT. 
H.  W.  Johns-Manville  Company  of  New  York  City,  are 

making  an  unusually  complete  and  interesting  exhibition  of 
J-M  Products  for  Electric  Railway  Service  at  the  American 
E'ectric  Railway  Association  Convention  at  Atlantic  City, 
N.  J. 

Among  the  many  J-M  railway  products  exhibited,  the  fol- 
lowing are  especially  worthy  of  note: 

J-M  Fibre  Conduit,  which  is  manufactured  in  two  styles 
known  as  Bell  Joint  and  Straight  Joint  Type,  together  with 
complete  line  of  fittings  consisting  of  elbows,  tees,  crosses, 
junction  boxfs,  etc. 

The  J-M  ijinolite  System  of  Lighting  is  employed  in  illum- 
inating the  company's  exhibit,  and  this  mode  of  lighting  is 
now  widely  used  for  show  windows,  show  cases,  sign  light- 
ing and  indirect  illumination  because  of  Its  distribution  of 
light  and  the  marked  economy  in  current  consumption. 

A  complete  line  of  Overhead  Trolley  and  Transmission 
Line  fittings  which  include  many  improvements  and  refine- 
ments recently  made,  is  one  of  the  features  of  the  J-M  ex- 
hibit and  attracted  a  great  deal  of  attention  and  interest. 

Some  interesting  specimens  of  J-M  Transite  Ebony  As- 
bestos   Wood    are   also    displayed. 

"Noark"  Car  Fuse  Boxes  in  various  sizes  occupy  a  promi- 
nent place  in  the  exhibition  and  a  complete  line  of  "Noark" 
National  Electrical  Code  Standard  Protective  Devices  such 
as  Fuses,  Culrmts,  Service  Switches  and  Fuse  Boxes  are  also 
well  represented. 

A  new  soldering  paste  which  combines  solder  and  a  non- 
corrosive  flux  contained  in  a  collapsible  tube  was  also  shown, 
known  as  "Solderall."  J-M  Friction  Tapes  and  Splicing  Com- 
pounds which  are  made  in  many  grades  to  suit  all  conditions 
were  well  represented. 


NEW    LONG   LIFE    FLAME   ARC    LAMPS. 

The  new  Type  "K"  long  life  flame  arc  lamps  now  being 
placed  on  the  market  by  the  General   Electric   Company  are 


Fig. 


1.     G.    E.    Motor   Circuit   Direct   Current    Long 
Lite    Flame    Arc    Lamp.      Meclianism. 


available  in  four  styles — K-28  for  operation  on  series  alter- 
nating current,  K-36  on  multiple  alternating  current,  K-51  on 
multiple  direct  current,  and  K-43  on  power  circuits,  of  all 
commercial  voltages. 

The    mechanism    is   of   the    focusing   type,    automatically 
maintaining  the  arc  in  the  same  position,  thus  affording  a 
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constant  and  even  distribution  of  light.  A  clutch  of  ingenious 
design  permits  the  use  of  carbons  varying  considerably  in 
diameter,  and  obviates  all  pick-up  troubles  due  to  clutch  wear, 
thus  insuring  a  perfect  feed.  The  chain  wheel  is  made  of  alloy 
with  separate  grooves  for  the  upper  and  lower  carbon  holder 
chains.  As  the  upper  chain  unwinds  the  lower  winds,  thus 
keeping  the  arc  always  in  the  same  position.  The  cores  and 
coils  are  suspended  by  means  of  compression  springs  to  pre- 
vent any  flickering  of  the  arc  when  the  lamps  are  hung  in 
places  subject  to  vibration.  E.xcept  In  the  series  lamps  no 
shunt  spools  are  used,  thus  eliminating  a  prolific  source  of 
arc  lamp  complaints. 


of  the  upper  carbon  cut  off  to  the  proper  length  in  the  lower 
holder,  and  replace  the  globes.  The  necessity  for  using  only 
one  new  carbon  at  a  trim  greatly  reduces  the  cost  of  main- 
tenance, while  the  homogeneous  structure  of  the  carbons 
affords  many  advantages  over  the  cored  type.  The  size  of 
the  carbons — %  inch  diameter.  14  inches  long — gives  great 
mechanical  strength  and  decreases  the  breakage  in  handling. 
The  principle  of  ventilation  applied  allows  the  hot  gases 
rising  from  the  arc  to  circulate  through  the  condensing  cham- 
ber where  they  are  cooled  and  the  fumes  condensed  and 
deposited,  thus  keeping  the  inner  globe  clean  and  the  illumi- 
nation unimpaired.     The  casing  is  made  of  either  copper  or 


Fig.  2.  G.  E.  Multiple  .VlternatinK  Current  Long 
Flame  Arc  Lamp.    Mt-chanism. 


Fig.  ^ 


G.  E.  Multiple  Direct  Current  Long  Life 
Flame  Arc  Lamp.    Mechanism. 


Fig.  4.  G.E. 


Lone  Life  Flame  .Arc. 
Exterior. 


The  lamps  are  provided  with  two  globes.  The  inner  globe 
may  be  of  either  clear  or  opalescent  glass.  Its  open  end  is 
ground  smooth  and  makes  an  air-tight  joint  with  the  ma- 
chined surface  on  the  under  side  of  the  condensing  chamber 
against  which  it  is  held  by  a  phosphor  bronze  bail  spring. 
The  outer  globe  is  furnished  in  opalescent  glass  on  the  stand- 
ard lamps,  but  may  be  obtained  in  clear  glass.  The  method 
of  holding  the  outer  globe  greatly  simpliiies  the  operation  of 
trimming.  The  complete  globe  holder  is  hinged  to  the  con- 
densing chamber,  a  retaining  spring  holding  the  outer  globe 
in  position  uniformly  and  without  pressure.  To  lower  the 
outer  globe  for  trimming  it  is  only  necessary  to  loosen  the 
wing-nut  provided  and  allow  the  globe  to  swing  downward 
where  it  is  out  of  the  way.  This  arrangement  obviates  the 
necessity  for  removing  the  globe,  thus  preventing  the  liability 
of  Its  swinging  in  the  wind  and  breaking  by  striking  against 
the  pole.     The  lamps  may  be  used  without  the  outer  globe. 

To  trim,  it  is  only  necessary  to  lower  the  outer  globe,  take 
oft  the  inner,  remove  the  stub  of  the  upper  carbon,  press  the 
new  upper  carbon  firmly  in  the  spring  holder,  insert  the  stub 


steel  and  is  of  the  telescopic  type  to  permit  the  ready  exami- 
nation of  the  entire  lamp  mechanism  for  adjustment  or  repairs 
without  removing  the  condensing  chamber  or  globes.  The 
dome  is  a  steel  punching  possessing  great  mechanical 
strength. 

The  arc  voltage  on  the  multiple  alternating  current  lamp 
is  regulated  by  a  reactance,  on  the  multiple  direct  current 
lamp  by  a  resistance,  and  on  the  power  circuit  lamp  by  a 
resistance  and  a  weight  for  properly  balancing  the  arc  volt- 
ages when  two  lamps  are  burning  in  series.  In  all  the  lamps 
the  respective  reactances  or  resistances  are  located  within 
the  lamp  casing.  The  clutch  rod  regulates  the  distance  from 
the  top  of  the  armature  to  the  clutch  lever,  the  proper  arc 
pick-up  being  between  %  and  1%  inches. 

The  series  alternating-current  lamp  has  an  efficiency  of 
.24  watts  per  mean  hemispherical  candle  power,  and  the  mul- 
tiple alternating-current  and  multiple  direct-current  lamps 
have  efficiencies  of  .28  and  .41  watts,  respectively.  The  series 
lamps  have  a  life  of  90  to  100  hours,  the  multiple  lamps  100 
to  120  hours,  thus  combining  high  efficiency  with  long  life. 
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INCORPORATIONS. 

LOS  ANGELES,  CAL.— The  Sunset  Beach  Gas  &  Elec- 
tric Company  has  been  incorporated  for  $25,000  by  C.  W. 
Gower,  F.  W.  Norman  and  H.  Pierce. 

VISALIA,  CAL.— The  Central  Counties  Gas  Company  has 
been  incorporated  for  $,^00,000,  by  F.  11.  Hess  and  H.  W. 
Ritz  of  Portervillo,  N.  F.  Jamieson,  M.  Uesselberser.  and  C. 
F.   Ritz   of  Los   Angeles. 


FINANCIAL. 
EUGENE,   ORE. — The   City   Council   has   passed   an   ordi- 
nance providing  for  the  sale  of  $25,000  of  electric  light  bonds. 

REDLANDS,  CAL.— The  City  Trustees  will  call  a  spe- 
cial election  at  the  next  meeting  to  submit  the  question 
of  issuing  $750,000  bonds  for  a  niunicijial  water  system. 

FALLS  CITY,  ORE.— The  special  election  on  the  addi- 
tional $5000  water  bonds  issue,  resulted  in  favor  of  the 
issue,  Insuring  the  e.xtenslon  of  the  present  water  system. 

LOS  ANGELES,  CAL. — The  City  Clerk  will  receive  sealed 
bids  up  to  October  23  for  the  purchase  of  $520,000  Harbor 
Improvement  Bonds  and  $525,000  Electric  Plant  Bonds  of  the 
city. 

YERLVGTON,  NEV. — Bids  will  be  received  by  the  City 
of  Yerington,  Nev.,  for  $36,000  waterworks  bonds  of  said 
city,  bearing  interest  at  the  rate  of  6  per  cent  per  annum; 
dated  September  1,  1911. 

RED  BLUFF,  CAL. — The  Supervisors  of  Tehama  County 
have  decided  to  cancel  the  insurance  of  the  bridge  at  Te- 
hama across  the  Sacramento  River  of  $43,000  and  install  a 
water  system  for  the  protection  of  the  bridge  from  tire. 
County  Surveyor  Luning  has  been  ordered  to  prepare  plans 
and  specifications  for  a  water  system  for  the  bridge. 

FRESNO,  CAL.— The  interest  money,  amounting  to  a  lit- 
tle over  $2500  which  was  expected  from  the  Hudson  Coun- 
ties Company  to  pay  local  bondholders  iu  the  Fresno,  Han- 
ford  and  Summit  Lake  Railroad  Company,  has  arrived  and 
been  distributed.  Directors  of  this  railroad  take  the  re- 
ceipt of  the  interest  money  as  a  good  omen. 

SACRAMENTO,  CAL.— The  Sacramento  Natural  Gas 
Company  has  filed  amended  articles  of  incorporation  with 
the  county  clerk  in  which  it  announces  its  determination  of 
entering  into  a  bonded  indebtedness  of  $400,000  to  be  used 
in  extending  its  business  and  supply  system  and  to  pay  off 
present  and  future  debts.  This  step  was  decided  on  at  a 
meeting  of  the  directors  and  stockholders  on  August  28. 

OAKLAND,  CAL. — After  several  months  of  conference 
F.  A.  Leach  Jr.,  manager  of  the  Oakland  Gas  Light  and 
Heat  Company,  informed  Mayor  Mott  in  Oakland  Saturday 
that  his  concern  had  agreed  to  reduce  its  rates.  Beginning 
on  November  1,  Leach  said,  the  company  would  make  a  maxi- 
mum rate  of  90c  for  gas  for  all  purposes,  with  a  sliding 
scale,  making  the  minimum  rate  75c  per  thousand  cubic  feet 
for  gas  in  large  quantities.  The  existing  rates  are  9Uc  per 
cubic  foot  for  fuel  purposes  and  !fl   for  illuminating  purposes. 

LOS  A.MGELES,  CAL.— In  a  message  to  the  City  Coun- 
cil the  Mayor  said  that  he  endorsed  the  recommendation 
of  the  Board  of  Public  Service  to  submit  to  the  voters  the 
question  of  issuing  bonds  for  providing  an  electric  distrib- 
uting system.  He  also  recommended  that  the  bonds  for 
a  municipal  railway  be  submitted  to  the  voters  at  an  early 
day.     The   latter  part  of  his  recommendation   received   little 


attention,  but  the  proposal,  which  calls  for  issuing  $5,500,- 
000  in  bonds,  with  regard  to  distributing  the  electric  power 
that  is  to  be  generated  from  the  aqueduct,  was  referred  to 
the  finance  committee.  The  city  clerk  was  directed  to  ad- 
vertise for  bids  for  $520,000  worth  of  harbor  bonds  and  $525,- 
000  worth  of  aqueduct  power  bonds,  the  total  issue  of  which 
is  to  be;  harbor  bonds,  $3,000,000,  aud  aqueduct  power  bonds 
$3,."iOO,000.  By  going  into  the  open  market  with  these  bonds, 
the  use  of  the  sinking  fund  for  investment  in  the  bonds  is 
not  followed  at  this   time,   as   was  originally   proposed. 

PORTLAND,  ORE.— Nine  million  of  British  capital  will 
be  available  in  Portland  within  90  days  for  the  development 
of  the  great  individual  power  project  in  the  Pacific  North- 
west. The  money  is  to  be  used  tor  the  construction  of  huge 
dams  at  the  Deschutes  River,  near  its  mouth,  which  will 
be  capable  of  developing  a  minimum  of  75,000  horsepower. 
This  will  be  done  at  a  cost  of  $7,500,000.  The  new  syndicate 
will  be  known  as  The  Deschutes  Rimrock  Power  Company, 
and  is  being  capitalized  at  $1,000,000.  Its  president  will  be 
Malcolm  A.  Moody.  The  secretary  and  treasurer  will  be 
Leroy  Park. 


TRANSPORTATION. 
REDLANDS,   CAL.— The    street    car    line    front    Orange 
street  via  east  Colton  avenue,  to  University  street,  is  now 
assured.      Operations    will    begin    immediately. 

PACIFIC  GROVE,  CAL.— The  Monterey  and  Del  Monte 
Heights  Railway  is  to  be  completed  at  once,  and  cars  will 
be  running  out  to  Del  Monte  Heights  by  December  15th. 

ABERDEEN,  WASH.— The  City  Council  has  granted  a 
franchise  to  the  Grays  Harbor  Railway  &  Light  Co.,  in  which 
tlie  company  is  given  permission  to  extend  its  local  tracks. 

PACIFIC  GROVE,  CAL.— H.  R.  OBryan  and  his  associates 
are  preparing  to  construct  a  railroad  from  Broadway  in  the 
Del  Monte  Heights  tract  to  the  Hot  Springs,  where  they  are 
making  arrangements  to  erect  a  pleasure  resort. 

BUHL,  IDAHO.— The  Twin  Falls  County  Railway  Com- 
pany has  received  a  franchise  for  the  construction  of  an  elec- 
tric road  here  and  in  the  vicinity.  The  line  will  eventually 
traverse  the  entire  district  in  this  section  of  the  state. 

SEDRO-WOOLLEY,  WASH.— Bids  will  be  received  by  the 
State  Board  of  Control  up  to  November  6  for  the  erection  of 
a  concrete  and  steel  power  house,  also  for  mechanical  equip- 
ment, boilers,  engines,  etc.,  to  be  installed  in  the  power  house. 

RAYMOND,  WASH.— The  Twin  City  Electric  Railway, 
now  being  built  between  Raymond  and  South  Bend,  received 
its  first  car  of  steel  rails,  which  will  be  laid  at  once.  The 
company  expects  to  have  the  line  in  operation  by  January  1. 

SAN  JOSE,  CAL. — C.  P.  Anderson  has  applied  to  the 
Supervisors  for  a  franchise  to  operate  by  gas  or  electricity 
a  standard  gauge  railroad  in  the  County  of  Santa  Clara.  Bids 
will  be  received  up  to  10  a.  m.  November  4.  H.  A.  Pfister, 
clerk. 

SACRAMENTO,  CAL.— Word  has  \jeen  received  here 
that  President  T.  T.  C.  Gregory  of  the  Sacramento-Woodland 
Railroad  has  let  contracts  for  construction  work  on  two 
sections  of  the  road.  The  Dozier  Construction  Company 
has  been  awarded  the  contract  for  that  section  of  the  line 
between  Woodland  and  Elkhorn,  while  Cooper  &  Hawley  are 
to  handle  the  construction  of  another  section.  Work  will 
start  next  week.  Bids  will  soon  be  called  for  on  the  bridge 
trestle   10,000   feet  long  across  Yolo  basin. 
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PORTLAND,  ORE.— The  Portland  Railway,  Light  & 
Power  Company  will  erect  a  $1250  steel  tower  at  the  foot  of 
Virginia  street,  26x26  by  85  feet  high,  also  a  $2500  steel  tower 
on  the  opposite  of  the  Willamette  River  on  River  Front  street, 
27x27  feet,  100  feet  high. 

SAN  DIEGO,  CAL.— The  management  of  the  San  Diego 
Electric  Railway  Company  announces  that  extensive  im- 
provements will  be  made  here.  Pay-as-you-enter  cars  will 
be  put  in  service.  The  company  will  also  extend  lines  and 
double  track  lines  that  are  now  single  track, 

SAN  BERNARDINO,  CAL.— The  Southern  Pacific  Com- 
pany will  build  an  electric  line  from  Redlands  to  Yucaipa 
Valley  instead  of  constructing  the  new  main  line  from 
Beaumont  to  Redlands,  through  Eucaipa.  This  will  be  a  por- 
tion of  the  San  Bernardino  Division  of  the  Pacific  Electric. 

SEATTLE,  WASH.— The  Board  of  Public  Works  has  ap- 
proved plans  as  prepared  by  the  city  engineer  for  the  construc- 
tion of  a  municipal  street  railway  from  Steward  street  to 
Thorndyke  and  Twelfth  avenue.  After  a  few  details  have 
been  adjusted  the  Board  of  Public  Works  will  issue  a  call  for 
bids  on  this  section. 

SAN  FRANCISCO,  CAL.— Mayor  McCarthy  has  approved 
the  resolution  passed  by  the  Supervisors  rescinding  the  tem- 
porary permit  of  the  Geary  Street,  Park  and  Ocean  Railway 
to  operate  its  cable  cars  and  directing  it  to  stop  running 
in  14  days.  The  last  day  for  the  operation  of  the  old  cable 
road  will,  therefore,  be  October  19. 

OAKLAND,  CAL. — A  deed  has  been  placed  on  record  con- 
veying 2200  acres  of  land  in  and  around  Newark,  in  Alameda 
County,  to  the  United  Properties  Company,  owners  of  the 
Key  Route.  The  Newark  Developmeut  Company,  of  which 
Harvey  M.  Toy  is  president  and  sole  owner,  is  the  seller 
of  this  land.     The  price  paid  was  about  $600,000, 

LAKEPORT,  CAL.— The  directors  of  the  Clear  Lake 
Railroad  have  authorized  the  construction  of  nine  miles  of 
roadbed,  four  miles  out  of  Hopland  and  five  miles  south- 
west of  Lakeport.  The  company  is  capitalized  at  $500,000 
to  build  from  Hopland  to  Lakeport,  a  distance  of  24  miles, 
with   branches   through   Kelseyville   and   Upper   Lake. 

OAKLAND,  CAL. — With  the  purchase  of  the  Chris  .les- 
sen property  at  Oakland  and  Peralta  avenues,  the  Key 
Route  secured  the  last  link  in  its  right  of  way  between 
Oakland  and  San  Jose.  Within  two  weeks,  it  is  understood, 
active  construction  work  on  the  new  line  will  commence  as 
necessary  surveys  have  been  completed  and  material  ordered. 

WENATCHEE,  WASH.— The  Wenatchee  Traction  Com- 
pany has  been  granted  a  franchise  for  the  construction  of 
an  electric  railway  on  certain  local  streets.  The  sum  of 
$5000  has  been  deposited  to  guarantee  construction  within 
six  months.  The  line  will  be  built  along  the  Columbia  river 
valley,  it  is  reported,  with  extensions  to  make  a  total  distance 
of  100  miles.  Date  of  receiving  bids  on  above  has  been  ex- 
tended from  October  16  to  November  6. 


ILLUMINATION. 

POMEROY,  WASH.— E.  M.  Rauch  has  made  application 
to  the  City  Council  for  a  franchise  to  operate  a  gas  plant 
for  25  years. 

ABERDEEN,  WASH.— The  Council  is  discussing  the 
question  of  establishing  a  light  plant  to  be  owned  and  oper- 
ated by  the  city. 

COLTON,  CAL. — The  City  Council  passed  an  ordinance 
authorizing  the  president  of  the  Board  of  Trustees  and  the 
city  clerk  to  execute  a  certain  contract  with  the  Southern 
California  Edison  Company  for  lighting  the  streets  of  the 
city. 


ELLENSBURG,  WASH.— This  city  will  install  cluster 
lights  along  the  principal  streets  the  coming  spring. 

WATTS,  CAL.— An  ordinance  granting  a  fifty-year  fran- 
chise to  the  Pacific  Light  &  Power  Company  has  been  car- 
ried unanimously. 

PULLERTON,  CAL.— The  city  has  signed  a  contract  for 
a  term  of  five  years  with  the  Southern  California  Edison 
Company  for  an  improved  system  of  street  lamps,  v.-hlch 
will  be  instalied  at  once. 

ALHAMBRA,  CAL.— The  Board  of  Trustees  has  dis- 
cussed the  proposed  ornamental  lighting  system  for  North 
Marguerita  avenue,  and  it  was  agreed  that  12  posts  be  in- 
stalled with  three  lights  each. 

LOON  LAKE,  WASH.— Gehrke  &  Sons,  local  millers,  are 
making  a  canvass  of  the  town  to  ascertain  what  patronage 
can  be  secured  for  an  electric  lighting  system  and  state  if  as 
many  as  200  lights  can  be  secured  they  will  install  an  electric 
plant. 

VALLEJO,  CAL.— The  residents  of  the  O'Hara  tract 
are  to  have  electric  lights  and  power.  Manager  Albert  Cas- 
per of  the  Vallejo  Electric  Light  &  Power  Company,  has 
announced  that  he  intends  to  run  a  pole  line  to  the  tract  im- 
mediately. 

PERRIS,  CAL.— The  City  Council  has  passed  an  ordi- 
nance granting  to  Fred  B.  Mechling  a  franchise  to  maintain, 
for  a  period  of  50  years,  an  electric  pole  and  wire  system  for 
transmitting  electric  light,  heat  and  power  along  the  public 
streets  of  this  city. 

CORVALLIS,  ORE.— Col.  Wm.  Hamilton  McGoldric  wants 
to  install  a  modern  gas,  light,  heat  and  power  plant  m  Cor- 
vallis  and  has  asked  the  City  Council  for  a  50-year  franchise, 
agreeing  if  the  same  Is  granted  to  have  the  plant  in  full 
operation  by  Decen'^ber  .J],  1912. 

SAN  BERNARDINO,  CAL.— It  a  sufficient  number  of 
residents  of  Rialto  District  will  agree  to  use  ga-5  as  soon 
as  the  system  is  installed  in  that  community,  Manairpr  Grow 
of  the  Southern  California  Gas  Company,  says  they  will 
agree  to  have  the  system  in  operation  by  Christmas. 

SPOICANP,  WASH. — Commissioner  Fasset  has  recom- 
mended favorably  on  the  petition  of  Second  avenue  property 
owners  for  the  installation  of  electroliers  along  the  avenue. 
An  improvement  district  will  be  created  to  defray  expenses 
of  the  electroliers  and  the  city  will  pay  a  portion  of  main- 
tenance cost. 

MILL  VALLEY,  CAL.— The  Mill  Valley  Gas  Company, 
which  was  organized  recently,  has  received  its  first  shipment 
of  pipe  and  the  company  is  now  engaged  in  placing  it  along 
the  streets  of  the  town.  The  company  promises  to  supply 
gas  to  consumers  by  February  1,  1912.  The  Pacific  Gas  & 
Electric  Company  intends  to  supply  Mill  Valley  with  gas 
the  early  part  of  the  year. 


TELEPHONE  AND  TELEGRAPH. 

ASTORIA,  ORE. — The  Centennial  Telephone  Company, 
which  has  been  organized  for  the  purpose  of  constructing  a 
telephone  line  from  this  city  to  Jewell  and  Elsie,  has  awarded 
a  contract  to  Damon  Stinson  for  stringing  the  wire  for  the 
proposed  line. 

PORTERVILLE,  CAL. — Residents  of  the  Worth  district 
of  the  upper  Tule  have  organized  an  independent  telephone 
company,  to  be  known  as  the  Rosedale  Rural  Telephone 
Company.  The  officers  are:  A.  Chalmers,  president;  E.  O. 
Giddings,  vice-president;  M.  Giddings,  secretary,  and  J.  E. 
RelUy,  treasurer.  C.  H.  Weed  and  Peter  Von  Ting  are  the 
other  members  of  the  board  of  directors.     Work  is  to  start 
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at  once  on  a  line  to  run  from  this  city  to  Worth,  on  tlie 
aouth  side  of  the  river,  including  the  orange  groves  of  the 
Worth  district,  and  returning  to  Porterville  on  the  north 
bank  of  the  river. 


TRANSMISSION. 


SAN  FRANCISCO,  CAL.— The  Sierra  &  San  Francisco 
Power  Company  has  advised  the  City  Council  of  Berkeley 
that  it  is  preparing  to  establish  a  plant  in  Berkeley. 

The  Taylor  Chemical  Comp&ny,  Penn  Yann,  N.  Y.,  have 
ordered  from  the  General  El'  ctrlc  Company  one  625  k.v.a 
horizontal  turbo-generator,  one  7  kw.  125  volt  horizontal  turbo 
generator,  two   250  k.v.a.  transformers  and  a  switchboard. 

BEND,  ORE. — The  Council  has  passed  an  ordinance  au- 
thorizing giving  the  Bend  Water,  Light  &  Power  Company 
the  right  to  construct  a  system  of  poles,  wires  in  the  alleys 
and  public  ways  of  the  city  for  the  purpose  of  furnishing 
light  and   power  to  citizens  of  the  city. 

BOISE,  IDAHO.— It  is  reported  that  the  Kuhns  of  Pitts- 
burg, who  recently  secured  a  power  franchise  in  South  Boise, 
will  shortly  apply  for  a  franchise  in  this  city.  It  is  also  ru- 
mored that  the  Beaver  River  Power  Company  will  also  en- 
deavor to  secure  a  franchise  here. 

VANCOUVER,  B.  C. — The  Western  Canada  Power  Com- 
pany has  acquired  a  site  on  Powell  street,  near  the  yards 
the  British  Sugar  Refinery  Company  for  the  immediate  erec- 
tion of  a  building  to  be  equipped  in  time  to  receive  power 
from  the  company's  hydroelectric  plant  at  Stave  Falls.  A 
warehouse  will  also  be  erected  on  the  property. 

VANCOUVER,  B.  C— It  is  reported  that  the  Canadian 
Pacific  Railway  has  acquired  a  water  power  site  on  the  Adams 
river.  The  Adams  river,  which  flows  out  of  Adams  lake,  is 
capable  of  developing  10,000  h.p.  between  the  lake  and 
its  confluence  with  the  South  Thompson  River.  The  railway 
acquired  the  power  site  in  connection  with  its  intention  of 
electrifying  a  portion   of  its   line   in   the   mountains. 

PORTLAND,  ORE. — Engineers  representing  the  Pacific 
Power  &  Light  Company  of  this  city  are  preparing  to  go  into 
the  field  to  make  surveys  for  a  high  power  transmission  line 
between  Wallula  and  The  Dalles  for  the  purpose  of  serv- 
ing electricity  to  the  territory  between  these  places.  The 
line  is  to  be  130  miles  long  and  to  cost  $375,000,  and  built 
to  carry  a  heavy  load  at  66,000  volts.  As  soon  as  the  surveys 
are  completed  material  will  be  ordered. 

SACRAMENTO,  CAL. — The  Pacific  Coast  Gas  and  Elec- 
tric Company  has  started  work  in  the  northern  part  of  the 
city  on  the  new  steam  relay  station.  Dredging  and  pile- 
driving  are  under  way  and  work  will  be  pushed  on  the  early 
installation  of  a  5000-kw.,  horizontal  Curtis  steam  turbine 
generating  set.  Stirling  boilers,  with  auxiliary  apparatus  will 
he  installed  for  an  ultimate  capacity  of  12,500  kw.  A  7500-kw. 
horizontal  Curtis  turbine  is  on  delivery  and  will  be  installed 
later.  It  is  the  company's  intention  to  give  Sacramento  the 
best  service  possible. 

STOCKTON,  CAL. — The  Sierra  &  San  Francisco  Power 
Company  has  entered  the  local  field.  H.  Jackson,  assistant 
manager  of  the  company,  states  that  his  workmen  have 
started  the  work  of  extending  their  lines  from  Manteca  to 
Stockton.  He  says:  "The  Sierra  and  San  Francisco  Power 
Company  is  in  no  way  connected  with  any  other  corpora- 
tion. We  have  a  capitalization  of  $20,000,000  and  backing 
to  the  exent  of  $10,000,000.  We  will  expend  not  less  than 
$200,000  in  Stockton,  which  will  include  an  auxiliary  plant  to 
protect  our  patrons  in  case  our  hydroelectric  plant  on  the 
Stanislaus    River    should    fail    temporarily." 


WATERWORKS. 

WAPATO,  WASH. — The  City  Council  has  passed  an  or- 
dinance providing  for  the  sale  of  municipal  water  bonds  to 
defray  the  cost  of  the  construction  of  a  municipal  water 
system. 

GRANGER,  WASH. — Town  Engineer  N.  W.  Avery  has 
been  instructed  by  the  Town  Council  to  prepare  the  plans 
and  specifications  for  a  modern  water  works  system  for 
Granger. 

WOODLAND,  CAL.— The  contract  for  the  boring  of  an- 
other city  well  has  been  awarded  to  Bender  Bros,  of  this 
city.  They  will  receive  $5.50  a  foot  for  the  first  70  feet  and 
$3.75  a  foot  from  70  feet  to  200  feet. 

BRIDGEPORT,  CAL.— The  firm  of  Fairbanks,  Morse  & 
Co.  has  been  awarded  the  contract  to  install  the  water  sys- 
tem at  the  court  house  for  the  sum  of  $3323,  including  all 
charges  for  the  freight  on  supplies,  machinery,  etc. 

BEND,  ORE. — Th  City  Council  has  passed  an  ordinance 
authorizing  the  Bend  Water,  Light  &  Power  Company  to  con- 
struct and  operate  a  water  system  for  the  purpose  of  furnish- 
ing and  supplying  wa*er  to  the  public  of  that  city. 

ELMA,  WASH. — By  an  overwhelming  majority  the  Wen- 
zell.  Wash.,  Springs  water  proposition,  and  the  issue  of  ten 
thousand  dollars  in  bonds  for  the  extension  of  the  present 
water  system  were  endorsed  by  the  people  of  Elma. 

SIERRA  MADRE,  CAL.— The  City  Trustees  have  adopted 
the  special  election  ordinance  for  an  election  to  be  held 
November  7  to  vote  on  the  question  of  issuing  $111,000  bonds 
'for  the  purchase  of  the  property  of  the  Sierra  Madre  Water 
Company,  and  for  development  of  more  water. 

KLAMATH  FALLS.— The  electric  lighting  service  of 
the  local  company,  which  was  recently  put  out  of  service 
for  some  hours  by  a  wind  storm  that  blew  the  water  out  of 
Link  River  into  the  Upper  Klamath  Lake  and  also  caused 
short  circuiting  of  the  lines,  is  again  in  perfect  working  order. 
George  J.  Walton  Is  general  manager  of  the  company. 

BARSTOW,  CAL. — The  Westwater  Power  Company 
has  sold  its  holdings  to  the  Arrowhead  Reservoir  &  Power 
Company  who  now  hold  most  of  the  water  in  the  Mohave 
River.  This  company  will  erect  a  power  plant  at  the  head 
of  the  river  and  furnish  power  for  the  valley  and  desert. 

ELLENSBURG,  WASH.— According  to  Samuel  Kreidel, 
chairman  of  the  council's  special  water  commission,  an  ordi- 
nance will  be  passed  making  Ellensburg  a  special  improve- 
ment district,  bonded  to  pay  for  the  recently  authorized 
$150,000  municipal  water  works.  The  water  works  will  be 
erected  near  the  county  poor  farm,  seven  miles  north  of 
town  and  preparations  for  securing  the  right  of  way  for 
the  pipe  line  to  the  city  are  well  underway. 

FORTUNA,  CAL.— The  stockholders  of  the  Fortuna 
Water  Company  are  preparing  to  sink  a  well  with  a  suffi- 
cient flow  of  water  to  meet  the  requirements  of  this  fast- 
growing  city.  A  committee,  comprising  F.  A.  Leach,  L.  C. 
Morgan  and  A.  C.  McArthur,  have  been  named  to  select  a 
site  for  the  well  that  in  their  opinion  would  furnish  the  re- 
quired  flow   of   water. 

WHITTIER.  CAL.— After  hearing  from  the  water  su- 
perintendent on  the  matter  of  improving  the  water  condi- 
tions in  the  vicinity  of  the  college,  the  City  Aldermen  decided 
that  a  four-inch  main  is  necessary.  Work  will  be  started  at 
once  laying  the  pipe  from  the  large  main  which  hits  the 
city  limits  on  East  Philadelphia  street.  A  pipe  line  will  be 
run  along  the  city  limits. 
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LONG  BEACH  POWER  PLANT 


BY  A.   H.   HALLORAN. 


The  Southern  Cahfornia  Edison  Company  has  iary  to  the  Company's  six  hydroelectric  plants  on  Mill 
completed  and  is  now  operating  the  first  unit  of  its  Creek,  Santa  Ana  River,  Lytle  Creek,  Kern  River  and 
great  steam  plant  at   Long  Beach  near  Los  Angeles,      is  primarily  intended  to  take  care  of  peak  loads  and 


Fig.   1.      Gftieral   View   of  Ijoug    FJeaeh  Power   Plant      Dining    Construction. 

California.     The    prototype    for   an    ultimate   develop-  to  insure  the  consumers  against  the  service  interrup- 

ment  of  eight  similar  units  and  embodying  the  latest  tions    so    liable    in    the    long   distance   transmission   of 

and  most  improved  practice  in  the  generation  of  elec-  electric  pgwer  from  distant  water  plants, 
trie  power  from   fuel  oil,  this  initial   installation  of  a  The  site   is   well   chosen,   both   as   regards   ample 

L->,000  kilovolt  ampere  turbo-generator  and  accessories  space    for    plant    expansion    and    abundant    water    for 

is  of  considerable  interest.     It  is  designed  as  an  auxil-  steam   condensation.     Situated   on   a   ten   acre   plot  of 
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Klg.    2.     Plan    of    Generator    and    Boiler    House. 


ground  where  the  Long  Beach  Inner  Harbor  channel 
joins  the  Pacific  Ocean,  a  never-failing  source  of  cold 
sea  water  will  always  be  available.  For  the  present 
installation,  however,  the  Inner  Harbor  channel  suf- 
fices to  supply  the  circulating  water,  giving  greater 
freedom  from  bubbles,  sand  and  seaweed  than  would 
a  surf  pier. 

The  accompanying  picture  illustrates  this  situa- 
tion in  a  most  striking  manner  and  also  shows  the  in- 
take, the  transformer  house,  the  generator  and  boiler 
house  and  the  discharge  conduit  during  construction. 


j;uiler     Feed    Pumps 


The  two  main  buildings  are  reinforced  concrete 
structures  with  steel  roof  trusses  and  concrete  roof 
slabs.  Ornamental  copper  cornices  and  artificial  stone 
bases  and  abuttments  lend  a  most  pleasing  appearance 


which  is  further  enhanced  by  the  mission  tile  roofing 
and  smooth  plaster  finish,  inside  and  out.  The  founda- 
tions for  the  building  and  the  heavier  machines  are 
carried  on  piles.  The  generator  room  is  floored  with 
tiling  and  glazed  tile  is  used  in  the  wainscoting.  The 
windows  are  of  metal  sash. 

The  generator  and  boiler  house  has  a  floor  area  of 
30,000  sq.  ft.  and  stands  60  ft.  high.  The  accompany- 
ing line  drawing  shows  the  general  layout  for  the  first 
two  units  and  indicates  the  ease  with  which  the  sys- 
tem can  be  extended.  As  will  be  noted,  each  unit  com- 
prises a  prime  mover  and  generator  with  its  condenser 
and  attendant  auxiliary  machinery,  together  with  boil- 
ers and  independent  switchboard  equipment.  This  ar- 
rangement has  many  advantages,  not  the  least  of  which 
is  that  during  construction  each  unit  can  be  completed 
and  put  in  operation  without  waiting  for  other  portions 
of  the  plant.  The  switchboard  gallery  extends  across 
the  east  end  of  the  turbine  room  and  comrnands  a 
view  of  the  entire  generating  floor.  Under  it  are  vari- 
ous offices,  store  rooms,  etc..  and  over  it  are  the  rheo- 
stats and  storage  batteries.  A  50  ton  Shaw  crane  with 
a  5  ton  auxiliary  hoist  is  provided. 

Steam  Equipment. 

Steam  is  supplied  at  125  lb.  pressure  and  125  de- 
grees superheat  from  eight  Stirling  boilers  equipped 
with  Babcock-Wilcox  U-tube  superheaters.  Each  boil- 
er has  a  heating  surface  of  7,775  sq.  ft.  and  the  four 
batteries  of  two  each  are  capable  of  evaporating  240,- 
000  lbs.  of  steam  per  hour  from  and  at  212  degrees 
I'ahrenheit. 

Fuel  oil  is  drawn  from  two  auxiliary  tanks  fitted 
with  live  steam  heater  coils  and  each  having  a  suiifi- 
cient  capacity  for  a  24  hour  run  with  two  units.  These 
in  turn  are  to  be  supplied  from  two  9,000  bbl.  oil 
storage  tanks  placed  near  the  railroad  track.  The  oil 
is  forced  to  the  Hammel  burners  by  two  7>^  x  5  x  6 
Worthington  pumps,  after  it  has  been  preheated  to 
about  130  degrees  in  a  400  h.  p.  American  feed-water 
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heater.  A  Moore  patent  auto- 
matic fuel  oil  regulating  system 
provides  central  control  of  nil, 
steam  and  air  supply  for  combus- 
tion purposes. 

The  two  stacks  are  of  rein- 
forced concrete  with  octagonal 
base  and  circular  section.  150  ft. 
high  with  1.5  ft.  4  in.  base  and  12 
ft.  6  in.  top  diameter.  A  fire  brick 
lining  extends  60  ft.  above  the 
level  of  the  boiler  floor.  The  base 
of  one  stack  is  fitted  as  a  lavatory 
with  showers  and  lockers,  the 
other  being  used  as  a  storeroom. 
Two  concrete  smoke  flues  enter 
the  stack  from  either  side.  These 
flues  are  63^  ft.  wide  with  trape- 
zoidal sections  5  ft.  6  in.  at  the 
smaller  end  and  12  ft.  6  in.  at  the 
stack  discharge.  They  are  pro- 
vided with  expansion  juints  ami 
clean-out  doors. 

The  boiler  feed  water  su|)ply 
is  maintained  by  two  compound 
duplex  Snow  pumps  12  and  18  x 
10  X  18.  a  7.000  h.p,  Cochrane  feed 
water  heater  being  provided. 

A  noteworthy  feature  of  the 
ec]ui]iment  is  the  several  measur- 
ing devices  employed.  These  in- 
clude two  Worthington  \yatei 
weighers,  the  larger  for  weighing 
the  condensate,  being  equipped 
with  a  special  tank  used  as  a  hot 

well,  and  the  smaller  being  used  to  weigh  the  make-up 
water  which  is  obtained  from  a  well  on  the  property. 
General  Electric  steam  and  water  flow  meters  are 
also  employed. 

The  high  pressure  piping  is  all  equipped  with 
\'an  Stone  joints,  corrugated  steel  gaskets  and  forged 
steel  flanges.  The  fittings  are  of  cast  steel  and  85  per 
cent  magnesia  covering  is  used  throughout.  The  main 
header  is  equipped  with  electrically  welded  nozzles 
leading  to  the  auxiliaries.  In  the  250  ft.  length  of  the 
14  in.  main  header  there  are  no  expansion  joints  or 
loops,  all  expansion  being  taken  up  in  flexible  leads  to 
the  boilers. 

The  low  pressure  piping,  including  the  main  ex- 
haust, auxiliary  exhaust,  circulating  water,  vacuum  and 
hot  well  suction  and  discharge,  etc.,  are  of  stand- 
ard construction  and  are  carried  in  the  basement 

The  turbo-generator  is  an  eight  pole  General 
Electric  type  .'\TB  alternator  driven  at  750  r.  p.  m. 
by  a  vertical  Curtis  turbine  with  condenser  base. 
Three  phase  current  is  generated  at  50  cycles,  11,000 
volts,  the  generator  being  rated  at  15,000  kilovolt  am- 
peres. 

Excitation  current  is  furnished  from  two  125  4- 
pole  General  Electric  125  volt  dynamos,  driven  at  2,400 
r.  p.  ni.  by  horizontal  Curtis  turbines  operated  non- 
condensing.  Oil  for  the  step  bearings  is  supplied  at  a 
pressure  of  1,000  lb.  per  sq.  in.  by  two  Dean  Bros,  oil 
pumps,  12  X  2^  X  12. 

Condensing  water  is  brought  from  the  Inner  Har- 


Fig.     1.      l.'i.UOO    k.v.a.    Turbo-Generator    with     Conden.ser    Base. 


Fig, 


Plan    and    Section    of    Intake. 


bor    channel    through    an    intake    fitted    with    inclined 
racks  and  eight  sets  of  duplicate  screens,  56  inches  by 
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Fig.    8.     Transverse    Section    Tlirougli    Transformer    House. 


8^  ft.  The  screens  are  of  1  in.  and  v^  in.  mesh  re- 
spectively and  are  placed  6  ft.  apart.  Gallows  frames 
are  provided  so  that  they  may  he  hoisted  from  their 
grooves  and  cleaned.  The  intake  conduit  is  of  re- 
inforced concrete  with  horseshoe  section,  heing  6;^  ft. 
high  and  5j/2  ft.  wide.  Its  top  is  2  ft.  below  the  level 
of  low  tide.  This  conduit  extends  under  the  trans- 
former house  to  the  generator  room. 

Here  a  30  inch  double  suction  Krogh  centrifugal 
pump,  driven  at  240  r.  p.  m.  by  a  14  x  18  Harrisburg 
single  cylinder  engine,  supplies  24.000  gallons  per  min- 
ute against  a  35  ft.  head  to  the  main  and  auxiliary  con- 
densers. 

The  main  condenser  in  the  turbine  base  is  a 
Wheeler  dry  tube  type  having  16,000  sq.  ft.  of  cooling 


surface,  the  auxiliary  having  5,500  sq.  ft.  The  con- 
densers are  equipped  with  Volz  heaters,. the  discharge 
from  the  5  in.  Wheeler  centrifugal  hot  well  pump  being 
delivered  to  the  upper  tubes  of  the  condenser. 

Vacuum  is  maintained  by  a  Wheeler  rotative  dry 
\acuum  pump  with  12  in.  steam  cylinder,  30  in.  air  cyl- 
inder and  18  in.  stroke.  A  36  in.  Crane  atmospheric  re- 
lief valve  is  provided.  The  cooling  water  discharges 
through  a  36  in.  cast  iron  pipe  into  the  reinforced  con- 
crete conduit  leading  to  the  channel,  a  syphon  system 
being  obtained  between  the  intake  and  discharge  con- 
duits.       ' 

All  of  the  equipment  excepting  the  generator  and 
other  electrical  equipment  was  furnished  and  installed 
by  Chas.  C.  Moore  &  Co.,  engineers,  of  San  Francisco. 
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The  Electrical  Equipment.  equipment,  particular  emphasis  will   be  laid   upon   the 

The  electrical   features  of  the    Long   Beach  plant      transformer   house   construction. 
involve  a  number  of  novel  points,  most  noteworthy  be-  The  power  house  switch  control  consists  of  bench 

ing  the  fact  that  all  the  busbar  and  switching  construe-  board  and  two  vertical  boards  with  the  usual  instru- 
ment ecpiipment.  The  generator  field  switches  are 
solenoid  o])erate(l  and  asbestos  covered  wire  is  used 
throughout.  A  consistent  color  scheme  has  been  adop- 
lid  as  follows:  blue  covered  wire  is  used  for  the  upper 
elements  of  meters  and  red  for  the  lower,  black  is  used 
for  grounds,  black  aird  white  for  ])ositive  and  negative 
operating  buses  respectixely,  and  red  and  green  for 
circuit  closing  and  opening  switches,  corresponding  t<") 
the  red  .-ind  green  lights  on  the  board.  The  switch- 
board gallery  has  a  double  floor  and  all  cables  and  con- 
duits are  carried  in  trenches  covered  by  movable  floor 
nlates.  thus  at  once  being  easily  accessible  and  _\et  out 
of  the  wav. 


ii.-i  iliaiisealilt-     lU-xilrU-    <  Ji'iu-rn  Icir  Irf>art 
Connections. 


Fig.   10.      Transformer  Tap  of   11.000   Volt  Generator 
Bus. 

lion  has  been  performed  by  an  outside  firm  of  speci- 
alists, the  company's  engineers  exercising  only  a  gen- 
eral supervision.  The  advantages  of  this  method  are 
obvious,  as  a  company  making  a  specialty  of  such  in- 
stallations, can  thus  relieve  the  operating  company  of 
much  tedious  detail. 

The  general  scheme  is  best  shown  by  the  accom- 
panying single  line  wiring  diagram.  As  the  details  of 
the  generators  and  exciters  have  already  been  given 
and  as  the  switchboard  is  of  standard  construction  and 


I'^ig.     11.       Metliod     (if     Supporting    Current     Trans- 
former. 

The  generator  leads  are  1 '/j-million  circular  mil 
cable  with  11-lf)  in.  fibre  core.  The  four  cables  one  of 
which  is  a  spare  are  carried  from  the  terminal  board  of 
the  generator  frame  through  brass  tubing  to  the  floor, 
whence  by  means  of  a  basement  trench  they  are  carried 
in  Orangeburg  fibre  conduit  to  the  transformer  house. 
Three  reactance  coils  are  placed  in  series  with  these 
leads  so  as  to  limit  short  circuit  currents,  each  being 
rated  at  .SO  cycle,  300  k.  v.  a.,  381  volts,  788  amperes. 

These  four  leads  terminate  in  cable  and  bells 
whence  flexible  interchangeable  connection  can  be 
made  to  the  three  generator  tube  conductors  in  the 
transformer  house,  as  shown  in  the  accompanying 
illustration. 

Copper  tubing  is  used  throughout  this  entire  in- 
stallation instead  of  the  more  usual  bar  conductors,  as 
it  has  a  larger  radiating  surface  and  greater  conduct- 
ing area.  It  is  also  more  rigid  and  able  to  withstand 
magnetic  attraction  between  adjacent  buses  in  case  of 
heavv  short  circuit  currents. 
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Fig.    12 


Series    Rela.v. 


The  generator  coiuluctons  are  of  2  in.  extra  heavy 
copper  tubing,  iron  i^ipe  .size,  carried  vertically  on 
standard  round  bus-bar  siipjjorts  thrmigh  (ieneral 
Electric   current    transformers   and    doulde    ihrovv   dis- 


Flg,    13.      High-Ten.'iiun    Bu.';    Construction. 

connecting  switches  to  the  800  ampere  H-3  oil  switches 
and  thence  to  the  generator  buses. 

A  novel   method  of  mounting  the  current  trans- 
formers   is    consistently    maintained    throughout    the 


Iniilding.  These  transformers  are  ordinarily  fitted  with 
supporting  feet  to  be  attached  to  the  wall.  These 
feet  have  been  removed  and  the  transformer  mounted 
as  an  integral  part  of  the  line  as  shown  in  the  accom- 
panying illustration. 

The  two  generator  buses  are  of  extra  heavy  25/ 
in.  copper  tubing  and  extends  the  length  of  the  build- 
ing, being  carried  in  14  in.  square  compartments  with 
If)  in.  centers  on  bus-bar  insulator  double  supports. 
These  compartments  are  2  in.  thick  and  consist  of  con- 
crete reinforced  with  metal  lath. 

Power  at  11,000  volts  is  taken  from  the  buses  to 
the  transformers  in  the  reverse  order,  as  shown  by  the 
dotted  line  in  the  accompanying  drawing  of  the'  sec- 
tion through  the  auxiliary  bus  equipment. "Current  like- 
wise is  taken  from  the  generator  buses  to  the  auxiliarv 
buses  on  the  first  floor  on  the  west  side  of  the  building. 
Thence  the  three  11,000  volt  lines  are  brought  through 
disconnecting  switches  and  K-12  solenoid  operated  oil 
switches  for  distribution  to  near-by  consumers  and  for 
station  use.    These  11,000  volt  out-going  lines  are  pro- 


-^  - 

Fis.   1  I.      imperial  Outside  Service  Wall   Bushing-  for 
SO. 00(1    Volt    Delta. 

Ucted  by  nnilti])lex  lightning  arrestors  and  o\-erliang- 
ing  hoods.  The  me!lio<l  of  supporting  the  generator 
Inises  and  the  transformer  taps  is  well  shovv-n  in  the 
accompanying  view. 

The  type  FU,  form  A,  50  cycle,  2,000  kw.  trans- 
formers step  up  the  voltage  from  11.000  to  either  30,- 
000  or  60,000  transmission  potential  accbrding  to  the 
voltage  of  the  transmission  system  into  which  this 
j)lant  is  feeding.  They  are  arranged  in  two  banks  of 
three,  one  spare  also  being  provided.  They  are  delta- 
connected  on  the  low  tension  side  and  V-connected  on 
the  high  tension  side. 

Conductors  from  the  transformers  are  li/^  in.  cop- 
per tubing  passing  through  a  series  relay,  thence  to  a 
double  throw  disconnecting  switch  and  H-3  oil 
switches  to  the  30,000  volt  buses  which  are  carried 
on  the  high  tension  insulator  supports  as  illustrated. 
Power  is  taken  from  the  buses  in  reverse  order.  The 
arransrements  for  the  60.000  volt  lines  are  the  same  ex- 
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cept  that  the  buses  are  of  1  in.  copper  tubing.  On  ac- 
count of  its  stiffness  and  because  of  the  absence  of 
other  support  for  the  series  relay,  I14  in.  tubing  is  used 
for  this  purpose.  The  high  voltage  lines  leave  the 
building  through  a  service  bushing.  The  details  of 
which  are  shown  in  the  accompanying  sketch. 

Both  the  30,000  and  60,000  voltages  are  protected 
Ijy  aluminum  cell  lightning  arrestors  mounted  on  steel 
frame  outside  of  the  building.  All  the  oil  switches  in 
this  installation  were  manufactured  by  the  General 
Electric  Co.  The  fittings,  bus-bar  supports,  etc.  were 
furnished  by  the  Electrical  Engineers  Equipment 
Co.  and  installed  by  J.  C.  Farrar  &  Co.  of  Los  Angeles, 
their  Western  representatives. 

This  great  plant  stands  as  evidence  of  the  fore- 
sight and  ability  of  the  vice-president  and  general  man- 
ager of  the  Southern  California  Edison  Co.,  W.  A. 
Brackenbridge,  under  whose  personal  supervision  it 
has  been  constructed.     F.  A.  Sargent  of  Chicago  was 


Fig 


15.      Double    Support     Bus-Bar     Separator. 


consulting  engineer,  James  A.  Lighthipe,  electrical  en- 
gineer, had  charge  of  the  electrical  installation,  H.  W. 
Dennis,  was  construction  engineer,  E.  li.  Wainer, 
resident  engineer,  and  H.  L.  Doolittle,  chief  engineer. 
The  writer  is  especially  indebted  to  the  latter  gentle- 
man for  the  information  in  this  article  and  to  G.  H. 
Bishop,  the  company's  official  photographer,  for  the 
])ictures  that  illustrate  it. 

TABULATION    OF    EXGINEERING    DETAILS. 

First    Unit    of    Long    Beach    Plant    of    Southern    CaUfornia 

Edison    Company. 

Generator     - General    Electric    15  000    k.v.a..   50   cycle, 

11.000    volts. 

Prime   Mover    Vertical    Curtis    Turbine    . 

Boilers    Eight     Stirling    Water     Tube.     7775     sq. 

ft.  heating  surface  each,  225  lb.  pres- 
sure.  125  degrees  superheat. 

Superheater     B.    &.    W.    U.    type,    125    degrees    super- 
heat. 

High  Pressure  Pipe   ....Van    Stone    Joints — Cast    Steel    Fittings 
and  Valves — Welded  Nozzles. 

Fuel     Crude    Oil     in     Hammel     Burners,     with 

Moore     Automatic     Regulating    Sys- 
tem. 

Stack     Reinforced    Concrete.    150    ft.    high,    12 

ft.    6   in.   top   diameter. 

Exciter    Four    Pole,     G.     E.,     125    volt,     125    kw., 

driven       by       Horizontal    Curtis    Tur- 
bine. 

Circulating  Pump    30     in.     Krogh     Centrifugal,     driven     by 

14x18     Harrisburg     Engine. 

Condensers    16,000   sq.   ft.  Wheeler  Dry  Tube   in  tur- 
bine   base. 
5.500  sq.   ft.   Wheeler  Dry   Tube  Auxil- 
iary, 

TRANSMISSION. 

Voltage     30,000    and    60,000. 

Transformers    Six,   G.    E.    2000   kw.   each.   T   and   delta- 
connected. 

Bus-Bar    Extra  Heavv  Copper  Tubing    21^   in.  for 

11,000    volt,     IVi     in.     for    30,000    volt, 
and   1   in.   for  60,000  volt. 

Oil  Switches    Type   H-3    and   K-12. 

Lightning   Protectors    ..Aluminum    Cell    Arresters    for    30,000    v. 
and    60,000    v. 
Multiplex  Arresters   for   11,000   v. 


PRIMER  OF  APPLIED  THERMODYNAMICS.' 
NINTH  LECTURE. 

Chimney  Draft  and  Design. 

In  previous  lectures  we  have  found  that  fuels  give 
up  their  latent  heat  when  brought  in  contact  with 
ox}'gen  in  such  a  way  that  combustion  takes  place.  TJhe 
resulting  chemical  reactions  must  be  gotten  rid  of  in 
iiriier  to  keep  a  fresh  supply  of  oxygen  for  continuing 
tlie  generation  of  heat  and  thus  maintainin.g  a  continu- 
ous operation  of  the  power  plant.  It  is  evident  then 
th;:t  the  chimney  which  performs  this  function  must 
not  only  have  height  in  order  to  produce  the  necessary 
drf  ft,  but  it  must  also  have  width,  or  rather  cross- 
sectional  area,  sufficient  to  carry  the  volume  of  gas 
necessary  in  combustion.  We  shall  find  in  the  course 
of  this  lecture  that  the  draft  of  a  chimney  is  computed 
theoretically  by  figuring  the  weight  of  a  column  of 
he?ted  gas  in  the  chimney  and  a  weight  of  a  similar 
column  of  air  without.  Since  the  heated  gas  within  is 
lighter  than   the   cooler  air  without,   although   at  the 


Fig 


Barrus    Simple    and    Compound    Chimney 
Draft    Gauges. 


same  temperature,  due  to  ingredients  of  combustion 
being  added,  the  condition  would  be  reversed,  the  dif- 
ference between  these  two  weights  will  give  us  the  the- 
oretical draft  or  tendency  of  the  cooler  heavier  air  to 
drive  up  the  chimney  the  heated  gases  of  combustion. 
A  practical  measurement  of  this  draft  can  be  ascer- 
tained by  closing  the  ash  box  doors  and  inserting  a  so- 
called  draft  or  water  column  immediately  in  the  rear 
of  the  combustion  chamber  at  the  lower  end  of  the 
stack.  Such  a  draft  or  water  column  is  shown  in  P^ig. 
21.  The  heavier  air  without  forces  the  column  of  water 
iiuward  so  that  the  weight  of  water  level  difference 
added  to  the  weight  of  the  gas  within  will  just  balance 
the  v.'eight  of  the  air  without.  In  practice  this  draft 
measurement  is  given  in  inches  of  water.  In  order 
to  convert  this  into  lb.  per  sq.  in.  it  is  necessary  to  mul- 
tiply the  draft  in  inches  of  water  by  the  weight  of  a 
cubic  inch  of  water  which  is  0.036. 

Let  us  now  deri\-e  the  thermodynamic  equations 
necessary  for  a  theoretic  discussion  of  mechanical 
draft.     In  a  previous  lecture  we  found  that  pressure. 


'A  resume',  devoid  of  higher  mathematics,  covering  the 
essentials  of  a  series  of  lectures  now  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students   at   the   University   of  California. 
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R  for  the  chimney  gases  is  ( j  times  the  R  for  air. 

n+1 
Hf  nee  the  weight  of  a  column  of  chimney  gas  1  s(|.  ft. 
in  cross-section  and  H  ft.  in  height  is 


w,.  =  - 


P   H 


53. S7  ( )  T, 

11  +  I 


Ard    the    weight   of   an    equal    column   »if   air    without 
winch  is  to  force  the  hot  gas  up  the  chimney  is 

p    H 


w. 


t'A  "^ 


\\  here  p  is  atmospheric  pressure  in  lbs.  jier  sq. 
ft.,  li  the  height  of  the  chimney,  T=  the  absolute  tem- 
perature of  the  chimney  gases,  and  T>  tlie  absolute 
temperature  of  the  air  without.  Therefore  the  draft 
in  the  chimney,  or 

p  n 

dillrrciu-t>  of  pres.sure  pi-r  sij.  f t.  ^ 


p.    H 


:,?,.x-  (- 


)  T. 

n  +  1 


_p.  H 
5.3.37        T 


-)    T.. 


n  +  l 

Hence  the  draft  in  inches  of  water  is  computed 
by  reducing  the  pressure  first  to  lb.  per  sq.  in.  and  then 
ir.i'ltiplying  by  the  factor  0.036  given  above. 


L  raft    in    ini-he.^    of    wafpi 


p  H  X  til  X  12        1 


53.37 'x  62.3 


( )  T,, 

n  -J-  1 


D  =  0.52    H    P  ( 

T,      ( 


)    T, 

n  +  1 


Ry  a  close  examination,  it  will  be  seen  for  prac- 
tical purposes,  since  the  quantity  n  is  from   18  to  30. 

n 

in  practice  the  fraction mav  l)e  considered  unity 

n  +  1  ■ 
without  appreciable  errors.  The  atmospheric  tem- 
perature is  usually  60°  F.  and  that  of  the  chimney 
gases  500°  F.,  atmospheric  pressure  14.7  lb.  per  sq.  in. 
For  a  chimney  100  ft.  high  then,  we  would  compute 
the  draft  as  follows, 

1  1 

D  =  0.52  X  !'>0  X  1-1.7  ( ) 

459.4  -I-  60  459.4  -1-  500 

^0.67    in.s.    of    water. 


volume,  and  temperature  in  a  perfect  gas  such  as  air.  Since  this  draft   is  computed  for  a   stack   100  ft 

were  related  to  each  other  in  such  a  manner  that  the      hi^h.  the  draft  for  anv  other  heioht  follows  bv  an  easy 
product  of  pressure  and  volume  was  always  equal  to      proportion, 
the  product  of  a  constant  and  the  absolute  tempera- 
ture of  the  gas,  or  in  mathematical  symbols, 

p  V  =  R  T,  which  for  air  is  p  v  =  53.37  T. 
W  e   also   found   that   the   weight   of  a   gas   could 
be  computed  from  the  formula 

._pV 
R  T 

and  that  the  quantity  R  for  any  perfect  gas  other 
than  air  could  be  computed,  as  it  is  inversely  pro- 
portional to  the  densities  of  the  two  gases.  In  the 
case  of  combustion  every  lb.  of  fuel  requires — say  n 
lb.  of  air  to  form  (n  -(-  Ij  lb.  of  chimney  gases.     Hence 


£1:: 


l-"ig.    22.     Type   of   Chimney    Design    Favored    by 
Babcock    &    Wilcox    Engineers. 

Experience  jhows  that  the  draft  pressure,  meas- 
ured in  inches  of  water  as  compared  with  atmospheric 
pressure,  should  be  from  0.5  to  1.5  inches,  depending 
upon  the  'character  and  size  of  the  fuel  to  be  used,  and 
upon  the  quantity  to  be  burned  per  square  foot  of  grate 
st.rface.  FI eights  above  the  grate,  which  have  given 
satisfactory  results  in  practice  with  plants  of  moder- 
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ate   capacity   employing  ditTcrent   fuels,   are   given   in 
the  following  table: 

Fuel.  Height    in    feet. 

Crude     Petroleum      SO   to  100 

Free-burning   bituminous    80 

.Xntliraeite.    large    sizes 100 

Slow-burning    bituminous     120 

Antiiracite    bucltwiieat     150 

Antliracite    slaclt     175 

On  the  Pacific  Coast  crmle  petri)lcuiii  is  largely 
used  as  fuel.  In  coal  burning,  anywhere  from  35  to  "0 
per  cent  of  the  total  draft  head  is  required  to  overcome 
the  friction  of  the  fuel  bed.  Now  chimney  tables  are 
computed  for  coal  burning  on  the  basis  of  5  lb.  of  fuel 
per  boiler  horsepower.  In  the  case  of  oil  burning,  if 
we  compute  on  the  basis  of  2^  lb.  per  boiler  horse- 
power and  consider  that  oil  can  be  burned  with  a 
smaller  excess  of  air  than  coal,  we  have  virtually  2  to  1, 


Chimneys  are  constructed  of  steel,  reinforced  con- 
crete, or  masonry.  Steel  chimneys  weigh  less,  cost 
less,  require  less  space,  expose  less  surface  to  the  wind 
than  other  forms,  and  are  more  efficient  because  they 
arc  air  tight.  They,  however,  depieciate  more  rapidly 
because  of  rust,  and  because  of  the  corrosive  inlluencc 
of  the  flue  gases. 

W'c  shall  next  consider  the  necessary  corrections 
to  be  made  in  the  dimensions  of  proposed  chimneys 
in  their  relation  to  altitude  above  the  sea.  All  chim- 
ney dimensions  and  tables  have  been  computed  on  the 
basis  of  sea-level  pressures.  From  our  equation  of 
diaft  readings  derived  in  this  lecture,  it  is  seen  that 
the  draft  depends  directly  upon  the  pressure.  Hence 
it  i.<;  evident  that  since  the  higher  the  altitude,  the 
less  the  pressure,  the  stack  must  be  lengthened  in  pro- 


Formula,  H.P.  =  3.33  (A 

Size  of  Chimneys  fur  Ste< 
-  0.6  v'J)  VjJ,     (Assuniinj; 

iii-bollers. 

II. P.  =  5  lbs.  of  coal  burned  per  hou 

r.) 

\rea  .1. 
sq.fl. 

Effective 

.Area. 

IS  =  .1  - 

0  6  V,i 

sq.ft. 

Height  of  Chimney. 

Equivalent 

Square 

Chimney. 

Side  of 

Square 

Diam. 
inclics. 

50  ft. 

60  ft. 

70  ft. 

80ft. 

90ft. 

lOOfl. 

lion 

125  ft. 

150ft. 

175  ft. 

200ft. 

225  51. 

250  ft. 

300  ft. 

Ckimmcrcial  I  lorse-power  of  Boiler. 

^  +  4  ins. 

1  77 

2  41 

3  14 

3  98 

4  91 

5  94 

7  07 

8  30 

9  62 
12  57 
15  90 
19  64 

23  76 
28.27 
33   18 

38.48 

44  18 
50  27 
56  75 
63  62 

70  88 
78  54 
95  OS 
II)   10 

097 
1  47 
2.08 
2.78 

3.58 

4  48 

5  47 
6.57 

7.76 
10.44 
13  51 

16.98 

20  83 
25  08 
29  73 
34  76 

40  19 
46  01 
52  23 
58  83 

65  83 
73  22 
89  18 
106.72 

23 
35 
49 
65 

84 

25 
38 
54 
72 

92 
115 
141 

27 
41 
58 
78 

100 
125 
152 
183 

216 

29     1 
44 
62 
83 

107 
133 
163 
196 

231 
311 

16 

21 
24 
27 

1 

19 

66 
88 

113 
141 
173 
208 

245 
330 

427 
536 

119 
149 
182 
219 

258 
348 
449 
565 

694 
835 

156 
191 
229 

271 
565 
472 
593 

728 
876 
1038 
1214 

22 

24 

.    .. 

27 

33 

36 

30 

204 
245 

289 
389 
503 
632 

776 
934 
1107 
1294 

1496 
1712 
1944 
2090 

32 

39 
42 

268 

316 

426 
551 
692 

849 
1023 
1212 
1418 

1639 
1876 
2130 
2399 

2685 
2985 
3637 
4352 

35 

342 
460 
^95 

748 

918 
1105 
1310 
1531 

1770 
2027 
2300 
2592 

2900 
3226 
3929 
4701 

38 

48 

492 
636 
800 

961 
1181 
MOO 
1637 

1893 
2167 
2459 
2771 

3100 

3448 
4200 
5026 

43 

54 

675 
848 

1040 
1253 
1485 
1736 

2008 
2298 
2609 
2939 

3288 
3657 
445'. 
5331 

48 

60 

894 

1097 
1320 
1565 
1830 

2116 
2423 
2750 
3098 

3466 
3M5 
4696 
5618 

1201 
1447 
1715 
2005 

2318 
2654 
3012 
3393 

3797 
4223 
5144 
6155 

54 

66 

- 

59 

72 

64 

78 

70 

84 

75 

90 

80 

96 

86 

102 

91 

108 

96 

114' 

101 

120 

107 

IJ2 

117 

144 

128 

and  the  stack  area  would  be  sufficient  fur  dcmijle  ihe 

hoisepower.     In  designing  stacks  for  crude  petroleum, 

it  Lan  be  taken  as  standard  practice  that  fifty  per  cent 

of  stack  areas  of  Kent's  tables  given  above  are  ample 
for  fuel  oil. 

The  ascending  gases  in  a  chimney  are  retarded  by 
friction  in  the  vicinity  of  the  walls,  and  the  equivalent 
cross  section  A  of  a  round  chimney  is,  therefore,  gen- 
erally taken  as  that  corresponding  to  a  diameter  four 
inches  less  than  the  real  internal  diameter  of  the  chim- 
ney. Professor  Samuel  Sheldon  states  that,  assuming 
a  coal  consumption  of  five  lb.  per  horsepower  hour,  a 
chimney  of  height  h  feet,  properly  to  carry  oflf  the 
gases  from  boilers  of  P  horsepnwer,  should  have  an 
etpiivalent  cross  section  of 

0.3   p 
A^ stjuare    feet. 

i/lT 
William  Kent  has  worked  out  formulas  for  chim- 
ney design  which  are  largely  used  in  practice  and  are 
found  in  the  following  table.  With  the  corrections 
noted  above  for  rude  oil  petroleum,  proper  chimney 
areas  for  Pacific  Coast  practice  in  burning  oil  can  be 
picked  at  once  from  this  table. 


])()Tlion  lo  the  barometric  readings.  Thus  if  H  is  the 
pri>per  height  of  a  chimney  at  sea-level  or  barometric 
pressure  P",  then  Hi  the  proper  height  at  the  altitude  !'■ 
abt  ve  sea-level  is  as  follows: 

,  "  ""  P> 
or  if  r  is  a  factor  gotten  by  dividing  the  barometric 
reading  at  sea  level  by  the  barometric  reading  at  the 
I)roposed  point  of  installation,  Hi  =  rH.  Tlie  ne.xt 
])Dint  to  consider  is  how  the  altitude  will  affect  the 
cross-sectional  area.  At  high  altitudes  the  air  be- 
comes less  dense,  hence  the  area  should  be  larger  in 
iirder  to  pass  the  required  weight  of  air  needed  in  com- 
]Jn^tion  of  the  fuel,  for  the  same  weight  of  air  is  needed 
for  proper  fuel  combustion,  no  matter  what  the  altitude 
may  be. 

In  the  flow  of  gases  through  pipes,  it  has  been 
found  that  the  weight  passing  any  given  section  per 
minute  is 


"W 


:K  (- 


pDd= 


-) 


v= 


3.6 

(1  -I )  L 

d 


October  28,   1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


399 


Where 

K  :^  a    constant. 

p  =  difference   in    pre.s.sure   between    two   ends   of  pipe. 
D  =;  density. 

d  ^  diameter    of     pipe. 
L  =  lengtli    of    pipe. 

In   applying  thi.s   formula   to   gases   flowing  up   a 

3.6 

stack,  the  quantity     d  H )    is    practically    unity. 

d 

the  quantity  L  becomes  equal  to  H  and  Hi  in  the  re- 
spective cases,  and  p  is  the  same  in  each  case.  Hence 
we  have 


:K  (- 


p  D,  d,'^      '/., 
) 


p  n  d^      '/., 

Wz=K( )      and   W, : 

H  H, 

But  W  must  equal  Wi  for  fuel  burning.    Hence 
p  I )  d^     V,  p  D,  d,=     y, 

K( )      '=:K( ) 


Also 


H, 


:  r.  and  - 


D,  H 

Therefore,  substituting  and  cancelling 

P  d''  D,  d.'' 


H 
rD,  ds 


H, 
D,  d,- 


H  rH 

Hence  in  the  design  of  a  chimnev  at  any  altitude, 
first  pick  out  dimensions  for  sea-level.  Having  found 
the  nroper  height  and  diameter  for  sea  level,  the  new 
heicrht  and  diatneter  are  found  bv  the  following  rule. 
The  quantitv  r  is  determined  bv  dividing  the  ba- 
rometric reading  at  sea-level  by  the  barometric  read- 
inc:  at  the  point  of  installation.  Then  multiply  the 
heis-ht  by  r  and  the  diameter  by  r  '^-■.  and  the  resulting 
heifjht  and  diameter  will  be  correct  for  the  new  alti- 
tude. 

Sometimes  short  chiinneys  are  used  in  connection 
with  mechanical  draft  apparatus,  consisting  of  either 
an  exhaust  fan  in  the  smoke  flue  or  a  mechanical  or 
stram-jet  blower  underneath  the  grate  bars.  An  in- 
duced draft  is  produced  by  the  former,  and  a  forced 
draft  by  the  latter.  The  advisability  of  installing  me- 
chanical draft  apparatus  is  dependent  upon  the  results 
of  an  economical  comparison  with  the  saving  result- 
ing from  the  lessened  necessary  height  of  the  chim- 
ney, or  the  saving  acquired  by  installation  of  an  econ- 
om.izer  which  reduces  the  temperature  so  low  that  the 
draft  is  naturally  lessened. 

THKHMOTWISTKKS. 

1  A  .<-tack  is  125  ft.  higli.  Tin-  nue  gases  liave  a  tempera- 
ture of  475°  F.,  and  tlie  outside  air  is  at  60°  F.,  atmosplienc 
pressure  Ijeing  14.7  lb.  sq.  in.  How  many  inches  o£  water 
will   the  draft   gauge   read'.' 

2.  It  is  desired  to  design  a  s(:ick  to  burn  anthracite  buck- 
wheat coal  to  accommodate  2000  boiler  horsepower.  What  are 
the  proper  dimensions  at   sea-level? 

3.  The  above  power  plant  is  located  at  an  altitude  of  SJ^O' 
ft.  above  sea-level  and  crude  petroleum  is  to  be  burned.  What 
are    the    proper    dimensions? 

SOLUTION      OP      THEKMOTXMSTKHS— SIXTH      LECTURE. 

1  In  the  test  of  the  Parker  boiler  found  elsewhere  in 
these  columns  during  a  ten-hour  run  ISO. 240  lb.  of  water  were 
evaporated  from  a  feed  water  temperature  of  123.4  F.  to  super- 
heated steam  at  561.2°  F.,  the  boiler  pressure  being  liV.i  lb. 
per    in.    (gauge).      What   is    the   factor   of   evaporation. 

The  total  heat  of  superheated  steam  is  from  page  333. 
H    =  1150.4 -f  0.3745     (t  —  212)  —  0.00055     (t  — 212)=-f  k    (T  — t) 


From  table  on  Mean  tJpecifio  Heat,  pige  333.  I   find  k  :=n  0.55 
From  table  on  page  330,  I  find  t  =379.°5for  179.71b.  (gauge) 
Heat    of    feed-water    at    133.4°.— 91.4 
11^1150.4-1-0.3745     (379.5  —  212)    —    0  00055     (379.5  —  212)  = 
+  0.55   (561.2  —  379.5)  =1150.4  -|-  62.8  —  15.4  -|-  100^129S.O 

129S  —  h        12flS  —  91.4 
Hence    factor    of    evaporation  ; 


970.4 


970.4 


=  1.244.      Ans 


-.  From  the  data  given  in  problem  1,  compute  I  lie  liorse- 
l>ower  rating  of  the   boiler. 

Since  1.S0.240  lb.  are  evaporated  in  10  hr.  in  1  hr..  boiler 
will  evaporate  IS. 024  lb.  Hence  it  will  evaporate  from  and 
at    212°    F. 

IS. 024  X  1.244^22,420    lb. 


Hence   H.P. 


32,420 
34.5 


3.  l>uring  the  same  test  mentioned  in  problem  1.  14,093 
lb.  of  oil  "were  consumed.  The  oil  has  0.6%  water.  The  calor- 
ific value  of  tlie  dry  oil  per  lli.  is  1S.6S1  B.t.u.  by  analysis,  show 
that  the  efficiency  of  the  lioiler  was  S3. 13%  under  the  test  re- 
fi  rred    to. 

14,093   lb.   of  oil  containing  0.6%  water  is  equal  to   14.093  X  99. ' 
=:1I.OOS    lb.    dry    oil. 

Since    1    lb.  =  1S.6S1    B.t.u.   by   analysis. 

Total  heat   given  out  by  fuel  is 
14,008  X  18,681 


:  26,160,000   B.t.u.   per   hr. 


hr. 


10 

Since  from   ex.  1  we  find  18.024   lb.  of  water  evaporate-1  per 
each     lb.     representing     (1298  —  91.4)     B.t.u.       Hence    boiler 


efficiency    is 


18,024  X  1206.6 


26,160,000 


-^83.2%.     Ans. 


4.  A  pressure  gauge  reads  179.7  lb.  per  sq.  in.  What  is 
the  temperature  of  the  saturated  steam  in  the  boiler.  Com- 
pute   by    the    empirical    formula   given    above. 

From    page    333    "we    find 

t  =  200p  v.— 101. 
Substituting   for   pres.    of   179.7    lb.    gauge   or   194.4    abs..    we 
have 

v„ 

t^200     (194.4)      — 101 
'/,.   log    194.4  ^V„  of  2.288696^0.381282 


.-,  (194. 4)S  =2.406 
t  =  200  X  2.406  —  101  :=  481.2  —  101  =  380.2. 
From    Steam    Tables    t  ^  379.5. 


Ans. 


INTERURBAN   ELECTRIC  LINES  IN  SPAIN. 

Great  activity  is  also  shown  at  present  in  Spain 
in  electric  railway  construction.  The  first  part  of 
the  interurban  line  from  San  Sebastian  to  Tolosa 
(Guipuzcoa),  consisting  of  the  section  from  San  Se- 
bastian, via  Anorga,  Lazarte,  and  Oria,  to  Andoain, 
was  recently  opened,  the  cars  running  the  nine  miles 
in  about  45  minutes.  The  power  equipment  at  An- 
floain  consists  of  a  motor  and  dynamo  of  260  horse- 
power, and  maintains  a  continuous  current  of  600 
volts  to  the  terminus  of  the  line  at  Venta  Berri.  The 
power  is  supplied  by  the  Hidroelectric  Iberica  from 
waterfalls  at  Leizaran.  Work  is  being  rushed  on  the 
remainder  of  the  line  to  Tolosa  and  it  \,ill  be  ready 
at  the  end  of  the  year. 

^^^^rk  will  soon  be  begun  on  the  proposed  line 
from  Renteria  to  the  French  frontier,  .and  the  San 
Sebastian-Pasajes-Renteria  line  will  construct  a 
branch  to  Venta  Berri.  When  these  lines  are  thus 
connected  a  through  service  from  Tolosa  to  the  fron- 
tier will  be  established.  Another  line  from  San  Se- 
bastian to  Irun,  via  Loyola  and  Pasajes,  will  soon 
be  opened.  A  concession  for  the  construction  of  a 
10-mile  electric  railway  from  Parrino  to  Vigo,  Prov- 
ince of  Pontevedra,  has  been  awarded  to  the  Sociedad 
Iberia  Concessions  de  Bilbao,  of  Bilbao.  Two  con- 
cessions for  extensions  of  the  Barcelona  street  rail- 
ways and  one  for  the  Madrid  city  lines  have  also  been 
recently  awarded. 
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NAVIGATION    THROUGH   THE   SUEZ   CANAL,  labor  hours  can   l)e  reduced   U>  seven   or  c'v^ln.      Tlu- 

Statistics  regarding  navigation  through  the  Suez  furnace  at  TroUhattan  has  rec|uired  about  5  per  cent 

Canal  are  of  intense  interest   to   Pacific  Coast   enter-  of    the    working   time    for    repairs    and    stoppages    for 

prise  at  present  due  to  agitation  in  the  fixing  of  rates  exchange  of  electrodes,  etc.     In  newly  l)uilt  furnaces 

for   the    Panama   Canal.      The    following   is    c(.nii)ilc(l  this   can   probably   ])e   reduce.l.     The   content    of   non 

from    official    British    statistics:  m  the  slag  has  varied  from  1  to  .^  per  cent,  which  has 

The  total  number  of  passengers  carried   thn.ugh  corresponded  to  a  loss  of  ,'4  to  2  per  cent  of  iron  per 

the  Suez  Canal  in  1910  reached  233,978,  as  compared  Um  of  pig  iron. 

with    213,121    in    1909.      Of   the    number   carried    last  

year,  those  classified  as  military  totaled  76,834.  while  QUANTITY  OF  CRUDE  OIL  AND  OF  PRINCI- 
the  civilians  numbered  128,171.  and  the  pilgrims,  emi-  PAL  PRODUCTS, 

grants    and    convicts     28.933.      The     following     table  The  number  of  4J-gall()n  barrels  of  crude  petro- 

shows  the  volume  of  shipping  through  the  canal  by  it-mn   used,  as  re])ortcd  in   1909,  was  120.773,439.  and 

fiag,   number  of  vessels,   and   net   tonnage,   including  ;„    ig04,  66,982,862,  an   increase  of  53,792,377  barrels, 

merchant  vessels,  mail  steamers,  war  ships,  etc.:  or  SO  per  cent. 

1909  i»io  The  kinds  of  crude  oil  used  in  1909  were  ilistrib- 

Fiag.  Vessels,      tonn.-^ge.    Vessels,    tonnage.  "tcd  in  very  (lifTerent  i)i-oi)ortions  from  those  in   1904. 

Unite!   Kingdom    2.561        9..592.3S7        2.778        10.423.610  '1  Ms  change  has  materially  aflfected  the  relative  (luaii 

Geimanv    600  2.381.1181  fiS.'i  2. .'563. 749  .....  ,"  ' 

Netiierlands     251  S0n.95o  2.59  854.561  titlCS    of    the    variOUS    prodUCtS. 

Kianoe  .       .       231  802.100  240  833.09:)  ^r,,  ,  r    ca         n  i  i  r      n  ■       i' 

ALstiTa-Hungar; 148  519.772  191  642.826  The   number  of  .SO-gallou  barrels  of  illuminating 

Italy    ". 90  207  958  S7  218.322  ^j,^  produced   was  38,468,494  in   1909  and  27.133,094 

Japan     to  6;n,oi.i  i  Z  ■>r>u,y.i  i  i 

Russin    74  221.748  103  288.165  \^    1004,  an   increase  of   11,333,400  barrels,  or  42   per 

United     States '30  105.793  =8  S.99f;  .    ^       ,       .,        -,  .  m  , •        ,nnr,  j    -  orvr>  i  oo    ■ 

Ail  other  countries  178  417.525  160  397,633  cent;  of  fucl  oils,  34,034,-->//   Ml   1909  and  /,209,428  in 

Total  4,239      15.407.527       4.533       I'eTssi.sDS  1904,   an    increase   of  26,823,149   barrels,   or   372    p>jr 

'  l^clufiinl  f  Z^J  /.uifs!"  trnai:  V!ii\''-  cent :  of  lubricating  oils.  10.743.883  in  1909  and  6.298.- 

Of  the  total  tonnage  for   1910,  that  .,f  merchant  ^31  in  190-J,  an  increase  of  4.447,634  barrels,  or  71  per 

vessels  totale.l  11,816,943  tons,  mail  steamers  3,990,817  cent :  of   ubncating  and  other  greases     38.302.  in  1909 

tons,    war    ships    112,846    tons.    Government-chartered  if  202.439  in    1904.  a  decrease  of  64.13/   barrcK  or 

vessels  138,097,  and  vessels  in  ballast  303,193  tons.  f     Per   cent  .of  naphtha   and   gasoline,    11.^0.3J.9   m 

I'^W  and    .1,811,289  in    1904,   an    increase   of  6,091.8/0 

barrels,  or  103  per  cent:  and  of  paraffin  wa.\,  946,8,30 

PRODUCTION  OF  PIG  IRON  BY  ELECTRICITY  j,,  jooq  a^d  794,068  in  1904,  an  increase  of  132,762  bar- 

Consular  reports   from   Sweden   gi\e   some   inter-  \\-\s,  or   19  per  cent. 

esting  figures  on  the  production  of  pig  iron  by  clcc-  

tricity.  LATEST  TRIUMPH  OF  ELECTRICITY. 

The   manufacturers   of   the    electric    furnace    used  '|"he  Electrical  Enijineer  of  T.ondon  details  an  in- 

iii   the   co-operative   experiments   at   TroUhattan   state  u-resting  account   of   the   latest   triumph   of  the   elec- 

that   the   number  of  kilowatt   hours   recpiired    for   the  trical    art    among     the     far-off     Brahmans.      Eamous 

production  of  1    metric  ton  of  pig  iron  is,  of  course.  Hindu    pundets    have    sat     in     solemn     conclave    at 

higher  for  the  poorer  than  for  the  richer  ores.     The  Calcutta    to    determine    whether    the    sanctity    of    the 

following  approximate  figures  are  given  as  an  average  famous  Temple  of   Kali    would   be   imperilled   by   the 

(metric  ton  =  2,204.6  pounds)  :     Eor  reduction  of  ore  introduction    therein    of   electric    light,    and    after    nu- 

of  60  per   cent   iron   content.  2,100  to  2,200   kilowatt  nerous   sessions,    during   which    with    scholarly    tlmr 

h(nirs  per  metric  ton:  33  per  cent  iron  content,  2,200  cughness  the  whole  question  was  debated  from  every 

to  2,300  kilowatt  hours  per  ton;  30  per  cent  iron  con-  point  of  view,  pundets  and  priests  have  decided  with 

tent,  2.330  to  2,430  kilowatt  hours  per  ton.  complete  unanimity  that  the  ions  will  carry  v^^ith  them 

The  quality,  by  weight,  of  carbon  electrodes  con-  „o  contaminating  influence.     So  Kali-Ma,  oldest  and 

sumed  in  the  production  of  1  ton  of  pig  iron  has  been  ,„c)st  potent  oi  goddesses  in  the  Hindu  Pantheon,  will 

ascertained  to  be  about  10  kilos  gross   (including  the  j,,  future  be  worshipped  in  the  light  of  the  twentieth 

electrode  butts,  which  can  not  be  used),  but  3.27  kilos  centurv,   and    the    mvsterious   twilight   in    which    she 

net   (kilo  =  2.2  pounds).     With  the  round  electrodes,  i,as  dwelt  for  so  many  centuries  will  be  dissipated  by 

capable   of   being  connected    with   a   scarf  joint,   now  rnetal    filament    lamps. 

used  at  TroUhattan.  the  gross  consumption  will  prob-  

ably  be  about  6  kilos.  AN    EXPERIENCE    WHICH    PRODUCES    A 

The  consumption  of  charcoal  varies  from  20  to  23  SMILE. 
hectoliters  (57  to  63  bushels)  per  ton  of  pig  iron,  the              The    following    experience    was     related     at     the 
lower   figure   being   for   iron    containing   little    carbon  Pacific  Coast  Gas  Association  Oakland  Convention  : 
and  the  higher  for  gray  iron.     For  coke,   which  may              A  demand  was  made  on  the  office  of  a  gas  com- 
be used  to  the  same  advantage  as  charcoal,  the  con-  pany  for  the  installation  of  a  gas  meter.     The  office 
sumption  should  be  calculated  at  320  to  360  kilos.  requested   the   usual   deposit   of  five  dollars  from   the 

At   a    furnace   of   2500   horsepower,    10   hours    of  prospective  consumer,  who  instantly  refused  the  pay- 
labor  are  required  per  ton  of  pig  iron,  but  if  the  fur-  nient  of  same. 

nace    is   larger,    for   instance    3500    horsepower,    or    if  There  appears  to  be  a  law  that  meters  must  be 

several    furnaces   are    worked    at    the    same   time,    the  set  on  request,  within  a  certain  time.     The  company 
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was  quite  unwilling  to  open  an  account  with  this 
party  unless  some  guarantee  of  payment  was  given, 
as  he  was  known  to  be  evasive  and  indifferent  to  col- 
lectors. The  party  had  demanded  a  meter  in  writing, 
so  it  seemed  up  to  the  company.  A  prepayment 
meter  was  set.  Then  the  party  took  up  the  ques- 
tion of  payment  in  advance,  and  held  that  we  could 
not  collect  until  after  the  goods  were  delivered.  It 
now  looked  like  our  party  had  it  on  us ;  but  not  quite, 
for  the  prepay  was  left  connected  and  the  company 
dropped  in  the  first  quarter,  thus  giving  the  party  25 
cents  worth  of  gas.  Our  party  found  no  legal  objec- 
tion to  this  method  of  service. 


NILE  SUDD  AS  FUEL. 

As  a  result  of  the  experiments  which  have  been 
carried  on  in  Europe  and  the  Sudan  during  the  last 
three  or  four  years,  says  the  Egyptian  Gazette,  the 
Sudan  Government  has  definitely  granted  a  conces- 
sion, conferring  a  monopoly  for  the  manufacture  of 
solid  fuel  from  sudd  for  17  years.  The  government  is 
to  receive  10  per  cent  rebate  on  all  fuel  supplied  at  the 
price  charged  to  public  consumers.  The  government 
is  further  to  receive  a  dead  rent  of  $1,250  pr  annum, 
or  a  commission  of  5  per  cent  on  the  net  profits  of  the 
company,  whichever  shall  be  the  greater.  The  govern- 
ment has  allocated  to  the  concessionaires  the  first  150 
kilometers  (93  miles)  of  the  Bthr  el  Gebel,  starting 
from  Lake  No.  in  which  they  are  to  have  the  sole  right 
of  cutting  papyrus,  um-soof,  and  other  aquatic  growth 
constituting  what  is  commonly  known  as  sudd.  The 
government  further  gives  a  site  of  25  acres  for  the 
purpose  of  erecting  a  factory,  etc.,  in  any  place  which 
may  be  selected  by  the  concessionaires,  where  such 
land  may  be  available.  The  concession  provides  that 
the  concessionaires  shall  supply  the  needs  of  all  gov- 
ernment services  in  preference  to  private  consumers, 
and  stipulates  for  a  minimum  output  of  25,000  tons  per 
annum.  It  is  understood  that  the  plant  to  be  put  down 
is  to  have  an  output  of  double  that  amount. 


WORK  OF  RECLAMATION  SERVICE. 

Progress  has  been  rapid  and  the  activities  of  the 
bureau  have  been  extended  to  28  projects,  which^  to 
date  involve  the  e.xijcnditurc  of  approximately  $59,- 
580,000  in  the  United  States  proper. 

In  the  eight  years  of  its  work  the  service  has  budt 
5967  miles  of  canals,  many  of  which  carry  whole  rivers. 
It  has  excavated  19  miles  of  tunnels  and  built  24,235 
canal  structures  and  2,193  bridges.  It  has  completed 
three  of  the  highest  dams  in  the  world.  Its  excavations 
of  rock  and  earth  amount  to  the  enormous  total  of 
73.666,000  cubic  yards.  Its  roads  have  a  total  length 
of  570  miles;  telephones,  1,694  miles;  levees,  75  miles. 
It  has  purchased  905,682  barrels  of  cement  and  has 
manufactured  in  its  own  mill  340,000  barrels. 

As  a  result  of  its  work  water  is  available  for  1.086,- 
000  acres  of  land.  The  gross  value  of  crops  produced 
on  the  lands  irrigated  by  the  Government  projects  m 
1910  w^as  $20,000,000.  As  a  result  of  the  work  of  the 
Government  it  is  estimated  that  land  values  have  in- 
creased more  than  $105,800,000. 

Approximately  14,000  families  are  now  residing 
on  farms  which  are  being  watered  by  the  Government 
canals.     Not  less  than  25,000  people  have  been  added 


to  the  population  of  the  cities,  towns,  and  villages  as 
a  direct  result  of  the  Government  work. 


COMPRESSED  AIR  IN  MINES  OF  BUTTE.. 

According  to  facts  recenth'  published,  the  copper 
mines  of  Btitte,  Montana,  are  today  producing  copper 
cheaper  than  at  any  time  in  their  history.  This  has 
i)een  brought  about  by  the  introduction  of  many  econ- 
omies in  operation. 

Compressed  air  in  the  hoisting  operations,  elec- 
tricity being  the  power  employed,  has  made  a  material 
reduction  in  costs ;  while  electric  haulage  underground 
and  the  substitution  of  electric  power  for  steam  in 
the  operation  of  the  pumps,  has  eft'ected  other  sav- 
ings. The  saving  efifected  in  this  way,  as  against 
steam,  has  been  placed  by  local  authorities  at  thirty- 
five  per  cent,  some  have  placed  it  even  higlier. 


ELECTRICAL  ENTERPRISE  IN  ARGENTINA. 

An  engineer  named  Edwards  has  asked  the  Fed- 
eral Senate  to  grant  him  a  concession  for  constructing 
various  cable  railways  in  various  parts  of  Argentina 
from  Buenos  Ayres  to  Rio  Negro  and  from  Patagones 
to  Ente  Rios.  The  concession  is  to  comprise  many 
subsidiary  undertakings,  including  the  generation  and 
supply  of  electric  power  and  the  construction  of  grain 
elevators  on  the  bank  of  the  River  Plata.  The  peti- 
tioner agrees  to  sign  the  contract  for  the  construction 
of  the  work  within  six  months  from  the  date  on  which 
the  law  authorizing  it  is  promulgated. 


POWER  RATES  FOR  PUMPING. 

W'nrd  is  received  from  Southern  California  that 
the  Southern  California  Edison  Company  has  revised 
its  rates  for  pumping  since  the  opening  up  of  their 
new  Long  Beach  plant.  From  midnight  to  6:00  a.  m. 
at  the  municipal  pumping  stations,  the  rate  will  be 
one  cent  per  kilowatt  hour:  from  6:00  a.  m.  to  5:00 
p.  m.  1.33  cents  per  kilowatt-hour,  this  rate  also  being 
m  force  from  9:00  p.  m.  to  midnight;  from  5:00  p.  m. 
to  9:00  p.  m.  two  cents  per  kilowatt  hour. 

BIDS  FOR  MANILA  GAS  FRANCHISE. 

Advertisements  for  bids  for  the  gas  franchise  for 
the  city  of  Manila  were  issued  on  September  16.  Ten- 
ders will  be  received  imtil  December  18,  1911.  A 
copv  of  the  Philippine  law  providing  for  the  granting 
of  the  gas  franchise,  as  passed  by  the  legislature  at 
Manila,'  has  been  received  by  the  Burea.i  of  Man- 
ufactures, and  will  be  loaned  to  interested  firms.  The 
franchise  is   for  50  vears. 


COMMERCIAL  WOODS   OF  THE  UNITED 
STATES. 

The  second  series  of  this  interesting  group  of  in- 
vestigations has  just  been  published  by  the  Forest 
Servfce.  The  bulletin,  which  is  No.  99  of  the  U.  S. 
Department  of  Agriculture  covers  the  study  of  pines. 

A  WESTERN   HIGH   PRESSURE  PLANT. 

■  A  hydroelectric  plant  which  is  to  be  constructed 
for  the  niunicipalitv  of  Penticton.  B.  C.  will  operate 
under  a  static  head  of  2115  feet,  the  effective  head 
being  computed   as   something  over  2000   ft. 
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Someone  has  said  thai  old  Jonah,  as  he  was  tak- 
iuL;  his  aerial  jotiniey  shoreward  must  have  sarcastic- 
ally remarked  to  the  whale: 
"Well,  old  fellow,  you  can't  keep 
a  jjood  man  down."  .And  so  it  is 
in  tlie  West  with  enterprise  born 
or  I)oosted  on  the  Pacific  Slope. 
The  agfgressive  spirit  there  engendered  cannot  he 
di  iwncd. 

.\  new  country  is  made  hy  the  cooperation  of  its 
citizens.  As  the  secontlary  coils  of  the  transformer 
tlm^l)  and  breathe  with  the  quivering  life-giving  ener- 
gies that  pulsate  from  the  primary  coils,  so  our  in- 
dustries— nay  even  our  very  material  pros])erity  and 
hai)piness  pulsate  and  throb  with  the  nurture  and 
nourishment  of  western  s])irit.  "Hang  together  or  hang 
separately,"  though  a  motto  of  the  highwayman  of  vig- 
ilante days,  has  even  a  stronger,  fuller  meaning  in 
the  new  era  now  before  the  West. 

Some  issues  back  the  Journal  started  a  listing 
in  as  columns  of  "Where  to  Buy  It  in  the  \\'est."  The 
listing  is  intended  to  detail  the  local  houses  through- 
out the  West  where  various  classifications  of  stand- 
ard specialties  may  be  obtained.  The  spontaneous  and 
whole-souled  support  with  which  our  efforts  have 
been  met  is  certainly  indicative  of  the  fact  that  the 
heart-string  of  the  west  has  been  reached  in -the  sat- 
isfaction of  a  long  felt  want. 

While  engineers  come  and  engineers  go,  and  com- 
missions still  figure  Depreciation  we  want  at  this 
time  to  expess  our  heartfelt  Appreciation. 


The    larger    manufacturing    concerns     with     their 

l>o\ver    plants     in     educational     centers,    have   of   late 

p  fairly    swarmed    with    engineering 

ni      .  students    from    Western    universi- 

rlant  .•  ..,,       •  ,        •  .,  , 

,,.  .      .  ties.       Ihe    idea    is   a    capital    one. 

Visitation  It      •         ^\        .    A     ^  1  1 

It   gives    the   student   an    enlarged 

\ision  of  the  engineering  world,  clinches  discus- 
sion taken  up  in  the  lecture  room,  and  incidentally 
gives  the  ])ower  plant  operator  a  taste  of  the  student 
side  of  engineering  life  not  the  least  part  of  which 
is  the  impression  of  amazement  left  in  the  operator's 
mind  as  to  how  one  small  human  brain  can  contrive 
so  many  questions  in  so  brief  a  period  of  time. 

The  question  of  visitation  is  important,  however. 
not  alone  to  the  university  student.  The  professional 
engineer  who  crawls  into  his  shell  day  in  and  day  out, 
neglecting  to  see  the  progress  in  design  made  by  his 
competitors,  is  liable  some  day  to  be  left  behind  in  the 
onward  progress  of  events,  and  though  he  may  sto- 
ically declare,  as  does  the  lost  Montana  Flathead — • 
"Injun  no  lost,  tepee  lost" —  he  will  awaken  some  dav 
to  find  that  the  world  at  large  considers  him  in  the 
das';  of  yesterday. 

The  interesting  part  of  engineering  life  is  that 
ideas  and  designs,  like  fashions,  are  constantlv  chang- 
ing. Mental  and  material  junk,  composed  largely  of 
the  most  brilliant  ideas  and  design  of  yesterday,  are 
today  heaning  high.  The  difference  between  the  engi- 
neer and  his  brother  laborer  who  pushes  the  truck 
back  and  forth  in  unloading  the  cargo,  is  that,  while 
both  find  exquisite  enjoyment  in  the  "continual  round 
of  pleasure"  involved,  the  round  of  pleasure  of  the 
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talion,  but  daily — yes,  even   hourly — changes   to   new 
field  of  endeavor  and  experiences. 


engineer  does  not  necessitate  such  a  literal   interpre-      corporations    should    run    their    own  business  affairs. 

'I'hroughout  the  ages  the  man  who  has  l?een  put  in 
such  a  position  that  it  is  his  function  to  deal  out  jus- 
tice to  his  fellow  men  has  been  universally  recognized 
as  occupying  the  highest  calling  within  the  gift  of  his 
fellows.  Such  a  calling  is  so  high,  so  Iiroad,  ami  so 
humanitarian,  no  other  profession  is   wurtliy  to  tiuich 


In  the  early  classification  of  the  \arious  engineer- 
ing  professions,    but    two   <lislinct    branches    were    re- 


The  Call 
of  the 
Elngineer 

cient      history. 


cognized,    and    the    expert    so    en- 
gaged was  known  as  either  a  mill-  the  hem  of  its  garment. 

tary    or    civil    engineer.      In     fact,  California,      ^^'ashington,      Oregon.      Utah      and 

going   still    further    back    into    an-  Xevada      have      recently      passed      several      constitu- 

we      find      only      one      classification,  tional  amendments,  which  put  the  very  life  and  well- 

and    usually    the    engineeer     of     ancient     times     was  being  of  her  public  service  corporations  into  the  hands 

known    simply    as    a    mathematician.     Hundreds     of  of  the  State  Railroad  Commissioners.    It  requires  little 

years      before      the      Christian      era,      the      city      of  stretch  of  imagination  to  come  to  the  conclusion  that 

Sviacuse  put  up  its  stubborn  defense  covering  years  in  the  not-far-distant  future,  practically  every  corpora- 

of  siege  by  an  obstinate  enemy.    Upon  closer  e.xamina-  tion,   whether  serving  the   public   in   the   way   of  fur- 

tion  into  the  reasons  as  to  how  a  city  could  withstand  ni>hing  water,  heat,  electricity,  transportation,  or  en- 

the  long  period  of  onslaught  by  aii])arently  overwhelm-  gaged  in   furnishing  the  great  supplies  of  foodstuffs, 

ing  odds,  we  find  that  it  was  due  to  tiie  brains  and  de-  such  as  coffee,  sugar,  flour,  and  the  like  will  be  unrler 

sign  of  that  ancient  giant  mathematician,  .\rchimedes,  th.e  rigid  inspection  and  control  of  government  com- 

who  playfully  announced  that  he  could,  with  his  levers,  luissions. 

move  the  whole  universe  if  he  could  only  find  a  place  The  question  then  arises  as  to  who  is  to  be  the 
upon  which  he  could  rest  them.  educated,  fearless,  justice-giving  personage  that  is  to 
When,  in  spite  of  the  powerful  stone-hurling  ma-  de?'  out  carefully  balanced  decrees  to  all  sides  of  the 
chines  that  he  had  invented,  the  enemy,  after  years  of  impending  controversies.  The  lawyer  certainly  can 
siege,  finallv  in  triumiih  entered  the  fallen  cit}-.  Arch-  net  do  it,  for  while  his  high  strung,  sensitive  instincts 
imedes  was  found  drawing  his  designs  in  the  sand,  pick  technicalities  and  refined  meanings  of  man-made 
Furthermore,  history  tells  us  that  he  wrathfully  re-  statutes  as  quickly  as  the  armature  of  the  motor  re- 
sented, perhaps  in  words  bordering  on  modern  force-  sponds  to  the  current-cnli\'ened  magnetic  field,  he  has 
ful  engineering  \ocabulary,  the  interference  of  a  sol-  at  best  only  a  limited  knowledge  of  the  laws  that 
dicr,  who  interrtipted  the  working  out  of  these  de-  nature  has  made  in  the  design  of  that  magnetic  field, 
signs.  We  can  imagine  that  every  scornful,  brow-  ^,^f]  consequentlv  can  never  with  proper  delicacy  solve 
beating  expression  of  the  modern  chief  draftsman  ^].(,  commercial  problems  resulting  from  these  laws. 
was  made  use  of  by  this  ancient  designer  in  ordering  Ajrain  an  accountant  or  auditor  can  not  do  it,  for  while 
the  intruder  not  to  "disturb  his  circles.."  ],i^  years  of  technical  grinding  into  costs  and  system- 
Be  this  as  it  may,  the  incident  is  instructive  to  ^,j,,  fletailing  and  listing  of  every  expense  of  main- 
those  wdio  are  studying  the  ])rogress  of  the  engineer-  lenance  and  operation,  hold  the  uninitiated  spell-bound 
ing  profession.  This  early  idea  that  the  engineer  ^^.jjj.,  ^^^p  rapiditv  with  which  facts  and  figures  can 
is  first  of  all  a  mathematician,  then  a  recluse  designer,  |,p  handled,  yet  his  ignorance  of  the  great  laws  which 
is  on  the  verge  of  a  transformation  so  complete,  so  rev-  j,,^  ^^  Iniild  up  the  engineering  industry  deprive  him 
t)lutionary,  that  young  engineers,  entertaining  a  future  ^,f  (],j,t  delicacy  in  judgment  required  in  weighing 
career  in  their  profession  and  dreaming  along  lines  of  de]  reciation  which  comes  alone  to  the  engineer  versed 
former  view's  of  what  a  career  leads  to,  had  better  j,.,  (j.^,  .j,.f  through  years  of  practice  and  study  in  his 
explode   a   keg  of  dynamite   and    wake   up,   or   theirs  profession. 

will   be   the   field   occupied    I)y   the   hundred   dollar-a-  And  so  it  is,  the  delicate  task  must  be  left  solely 

montii   men,  and   ])crha]is  some  day   some  apparently  to  the  engineer  of  the  future.     Our  engineers  will  do 

rough   soldier  brother,   who  has  early  recognized   the  well  to  early  realize  the  high  duties  ahead.     No  half- 


higher  plane  to  be  attained  in  the  ])rofession,  mav  come 
along,  "disturb  the  circles."  cut  off  his  head,  and  put 
a  r.iore  aggressive  chap  in  the  place  so  long  occupied. 
In  a  word,  the  call  of  the  engineer  for  the  future 
is  iiroader  than  that  of  the  mere  mathematician,  de- 


baked  ideas  on  depreciation  can  ever  win  for  them  the 
commendation  of  all  concerned.  Minerva,  the  goddess 
of  Wisdom,  is  said  to  have  sprung  from  the  brain  of 
Jupiter  full-grown  and  full-armed,  but  ours  nuist  be 
a  struggle  of  development.  Let  us,  then,  as  engineers, 
put  forth  renewed  effort  to  meet  the  high  calling  ahead 
signer,  or  operator.  Our  entire  country  is  awakening  ^^^  ^^^  ^^^^  j^^  ^,^j^  educative  effort,  let  us  sprinkle 
to  new  ideas  of  property  rights  and  property  interests.  ^  liberal  seasoning  of  the  golden  rule  idea,  not  as  some 
New  ideas  as  to  what  are  just  and  proper  relations  to  would  make  it,  "Do  others,  or  others  will  do  you,"  but 
be  maintained  between  the  great  public  service  corpor-  rather  let' us  learn  to  weigh  our  decisions  from  the 
ations  on  the  one  hand  and  the  people  on  the  other,  inner  recesses  of  the  human  heart,  and  the  greatest  tri- 
New^  ideas  as  to  how  rates  are  to  be  made,  appraise-  umph  of  any  profession  is  in  store  for  the  new  call 
ments  computed,  and   even  new  ideas  as  to  how  the      of  the  engineer. 
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PERSONALS. 
Henry    L.    Scott,    president   of   the    Pacific   Telephone    & 
Telegraph  Company,  is  at  New  York. 

A.  Costas,  an  electrical  engineer  of  Mill  River,  Oregon, 
visited  Portland  on  a  short  business  trip  recently. 

W.  L.  Goodwin,  manager  of  the  Pacific  States  Klectric 
Cninpa'i..  has  returned  to  San  Francisco  from  a  business  trip 
10  Los  Angeles. 

F.  A.  Nash,  president  of  the  Omaha  Electric  Light  & 
Power  Company,  is  at  San  Francisco  on  a  trip  covering  the 
Pacific  Coast. 

P.  L.  Thomson,  formerly  manager  of  the  Western 
Electric  Company's  Pittsburg  house,  has  been  appointed  ad- 
vertising  manager. 

F.  S.  Hurst,  sales  engineer  with  Pierson,  Roeding  &  Co., 
has  returned  to  San  Francisco,  after  a  month's  visit  to 
Southern   California. 

Mortimer  Fleishacker,  the  well-known  banker  and  power 
magnate,  is  again  at  his  Western  headquarters  after  a  recent 
business  trip  through  the  East. 

H.  Bostwick,  secretary  to  the  President  of  the  Pacific 
Gas  &  Electric  Company,  has  returned  to  San  Francisco  after 
a   flying  trip  to  Honolulu,  T.   H. 

Thomas  Mirk,  of  Hunt,  Mirk  &  Co.,  has  returned  to  San 
Krancisco  after  visiting  Southern  California  points  in  connec- 
licm  with  new  contracts  secured. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric  Com- 
I>any,  has  returned  from  a  six-day  excursion  through  the  min- 
ing districts  of  Northern  California 

F.  H.  Poss,  manager  of  the  Pacific  Coast  department 
c:t  the  Holophane  Company,  has  returned  to  San  Francisco 
after  a  business  trip  to  Los  Angeles. 

B.  F.  Kierulff,  Jr.,  of  Los  Angeles,  is  visiting  the  Eastern 
factories  of  the  several  electrical  manufacturers  for  whom  his 
company  is  the  Pacific  Coast  representative. 

Homer  McNutt,  manager  of  the  San  Diego  Electric  Railway 
Co..  has  returned  to  San  Diego  from  the  American  Electric 
Railway  Association  convention  at  Atlantic  City. 

Robert  L.  Jaynes,  of  Pittsburg.  Pa.,  was  elected  Jupiter  of 
the  Rejuvenated  Sons  of  Jove  at  the  annual  meeting  at  Denver, 
Colorado,  at  the  time  of  the  Denver  Electric  Show. 

H.  A.  Lardner,  manager  of  the  Pacific  Coast  branch  of 
J.  G.  WTiite  &  Co.,  of  New  York,  has  returned  to  San  Fran- 
cisco after  spending  about  two  months  on  the  Atlantic  Coast. 

H.  D.  Donnell,  agent  for  the  Safety  Car  Heating  &  Light- 
ing Company,  has  returned  to  his  San  Francisco  office  after 
a  trip  to  Portland,  where  he  found  business  conditions  active 
in  his  lines. 

y.  J.  Youd,  electrical  engineer  for  the  Mariposa  Commer- 
cial &  Mining  Co.'s  hydro-electric  plant  at  Bagby,  California, 
has  just  completed  a  $10,000  repair  job  on  the  company's  dam 
at  that  place. 

J.  B.  Ingersoll,  formerly  electrical  engineer  with  the 
Spokane  &  Inland  Empire  Railroad  Co.,  at  Spcknne,  Wash., 
is  now  electrical  engineer  with  the  British  Columbia  Electric 
Co.,  at  Vanvouver,  B.  C. 

G.  R.  Murphy,  manager  of  the  storage  battery  department 
Pierson  Roeding  &  Co..  left  for  Philadelphia  October  24th  to 
attend  the  annual  meeting  of  the  district  sales  managers  for 
the  ''^loctiic  Storage  Battery  Company. 

P.  M.  Downing,  engineer  of  operation  and  maintenance 
of  the  Pacific  Gas  &  Electric  Company,  is  making  a  visitation 
of  the  hydroelectric  p'ants  of  the  system,  in  company  with 
J.  H.  Wise,   the  assistant  general   manager. 


Robert  Sibley,  editor  of  the  Journal  of  Electricity,  Power 
and  Gas,  is  attending  the  California  Municipalities  League 
raeeting  al  Santa  Barbara,  after  which  he  will  make  a  short 
visit  at  Los  Angeles  before  returning  north. 

James  Irvine,  formerly  Pacific  Coast  representative  of  the 
Central  Electric  Co.,  of  Chicago,  has  bought  a  large  interest 
in  the  Lorbeer  Electric  Supply  Co.,  of  Los  Angeles,  and  San 
Francisco,  making  his  headquarters  at  Los  Angeles. 

John  M.  Moran,  president  of  the  Moran  Engineering  Com- 
pany of  Seattle,  has  returned  after  a  three  weeks'  business 
and  pleasure  trip  East.  Mr.  Moran's  itinerary  included  Mil- 
waukee, Chicago,  Deming,  Ohio,  and  New  York  City. 

Franz  Kammann,  a  hydraulic  engineer  from  Austria,  is 
examining  various  hydro-electric  plants  in  the  West.  After 
going  through  the  various  plants  of  the  Washington  Water 
Power  Co..  at  Spokane,  he  left  for  California  by  way  of  Port- 
land. 

H.  F.  Wheeler  has  resigned  as  superintendent  of  distribu- 
tion for  the  Spokane  Falls  Gas  Light  Co.,  Spokane,  Wash.,  to 
become  general  superintendent  of  the  gas  works  at  Hattis- 
burg,  Miss. 

A.  C.  Sprout  has  returned  to  his  San  Francisco  office  for 
a  short  stay,  after  spending  several  months  in  Northern  Cali- 
fornia for  the  Siskiyou  Electric  Power  &  Light  Company, 
as  electrical  engineer  in  charge  of  the  work  on  the  Khuuatii 
River  development. 

B.  E.  Dudley,  sales  manager  of  the  Chicago  oflice  of  the 
Loiubard  Governor  Company,  for  which  Pierson  Roeding  & 
Co..  are  Pacific  Coast  agents,  is  at  San  Francisco  in  connec- 
tion with  the  bids  on  the  hydro-electric  plant  of  the  Los 
.-\n.i  •  les  iiqueduct  project. 

Sidney  R.  Inch,  manager  of  the  Missoula  Light  &  Power 
Co.,  is  again  back  superintending  his  Montana  duties  after  an 
enjoyable  60-day  rejuvination  abroad.  Mr.  Inch  has  not  been 
U)  IJngland.  his  old  home,  for  ten  years,  consequently  the  long- 
iooked-for  treat  was  enjoyed  to  the  utmost. 

.Alexander  McAdie,  professor  of  the  V.  S.  Weather  Service 
lor  the  Western  division,  has  added  one  additional  factor  in 
aiding  maritime  progress  on  the  coast  by  sending  out  weather 
forecasts  each  morning  at  nine  o'clock  by  wireless,  which 
reach  vessels  at  sea  within  a  radius  of  six  hundred  miles. 

J.  B.  Birdsall,  assistant  to  the  general  manager,  and  C. 
K.  Lane,  assistant  to  the  chief  draftsman  of  the  Union  Iron 
Works,  were  the  courteous  .snides  for  the  recent  visitation 
o:  the  Mechanical  and  Electrical  Engineering  students  of  the 
fniversity  of  California  at  the  company's  works  in  San 
Francisco. 

Delos  A.  Chappell,  president  of  the  Southern  Sierra  Power 
Company,  has  been  spending  some  days  at  San  Francisco  on 
business  connected  with  the  early  construction  of  a  250-mile 
steel  tower  line  from  Bishop  to  San  Bernardino.  Power  will 
l)e  transmitted  from  a  new  hydro-electric  plant,  and  a  steam 
lolay  station  will  also  be  installed  at  the  latter  city. 

P.  X.  Cleary  has  resigned  his  position  as  advertising 
manager  for  the  Western  Electric  Company,  to  engage  in 
special  advertising  and  sales  promotion  service.  Mr.  Cleary's 
long  service  as  salesman,  sales  manager,  and  advertising 
manager  has  given  him  a  wide  experience  and  acquaintance- 
ship in  the  electrical  field,  which  will  continue  to  be  his  line 
of  future  effort. 

Bion  J.  Arnold  has  been  formally  retained  by  the  Board 
oT  Supervisors  of  San  Francisco  to  investigate  the  local 
street  railway  lines  and  render  a  comprehensive  report  on 
the  traffic  situation.  Mr.  Arnold  will  receive  a  retainer  of  $2.j00 
and  $250  a  day  while  actually  at  work  on  the  city's  problems, 
including  the  relief  of  th.^  street  car  congestion  and  the  out- 
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lining  of  the  city's  future  street  railway  development.  The 
best  method  for  the  completion  cf  the  Geary  street  electric 
icilv.ay  and  the  layicg  cut  of  a  comprehensive  system  of 
municipal  lines  for  the  fvilure  will  also  be  considered. 

George  L.  Davis,  chief  engineer  of  the  Pacific  Railway 
&,  Navigation  Company  of  Portland,  with  Mrs.  Davis,  re- 
turned recently  from  California,  where  they  spent  more  than 
two  months.  Mr.  Davis,  who  went  away  on  leave  of  ab- 
sence because  of  illness,  has  recovered  his  health  completely 
and  has  resumed  his  former  position.  While  in  California 
Mr.  and  Mrs.  Davis  visited  San  Diego,  Los  Angeles  and  San 
Francisco. 


Artesian  wells  are  being  driven  on  the  premises  to  furnish 
water  for  the  water-tube  boilers.  P.  T.  Billings,  who  is  in- 
terested in  the  company,  estimates  the  total  expenditure  on 
steam  plant  and  distributing  system  to  reach  $250,000. 


OBITUARY. 

Robert  Mather,  chairman  of  the  Hoard  of  Directors  of 
the  Westinghouse  Electric  &  Mfg  Co.,  died  at  his  home  at 
New  York  City,  October  24.  Air.  Mather  visited  San  Fran- 
cisco last  September  while  on  a  tour  of  the  Pacific  Coast. 


ELECTRICAL    CONTRACTORS'    NOTES. 
Harry   Tittle,   manager  of  the   .John   G.   Sutton   electrical 
department,    aiTived    from    Vancouver    Sunday    night. 

The  National  Electric  Company  have  been  awarded  a 
job  of  wiring  for  Mrs.  Emma  Ferris,  on  Market  street,  be- 
tween   Fifth    and    Sixth. 

The  Butte  Engineering  &  Electrical  Company  have  been 
awarded  the  electrical  work  for  the  Crocker  Hotel  on  Mis- 
sion  street,   betw'een   Third  and   Fourth. 

Geo.  Ditfflield,  organizer  for  the  National  Electrical  Con- 
tractors' Association,  has  spent  the  past  ten  days  in  San  Fran- 
cisco and  the  vicinity,  talking  to  the  contractors  about  Na- 
tional  organization. 

In  speaking  of  the  California  Contractors'  Association 
iie  says  that  it  is  well  organized  and  ranks  with  New  York 
and  Illinois,  which  both  have  large  organizations.  Mr.  Duf- 
field  leaves  for  the  southern  part  of  the  State  Friday  morn- 
ing. 

In  company  with  W.  S.  Hanbrid.ge,  State  Secretary  of 
the  California  Association  of  Electrical  Contractors,  Mr. 
Duffiield  has  visited  San  .Jose,  Palo  .\lto,  Oakland.  Santa 
Rosa,  Sacramento  and  Stockton.  He  has  obtained  a  great 
many  new  members  for  the  National  body  and  reports  that 
8  great  deal  of  good  work  is  being  done  in  the  East  in 
getting  lighting  companies  to  cut  out  wirin.g  at  cost  and 
a'so  to  better  the  contractors'  conditions  generally. 


TRADE   NOTES. 
The  Siskiyqu  Electric  Power  &  Lighting  Company,  Yreka, 
Cal.,  has  ordered   from   the  General   Electric  Company   three 
?00  kw.  and  two  .500  kw.  water  cooled,  and  two  300  kw.  oil 
cooled  GO,000-volt  transformers  and  a  switchboard. 

R.  F.  Oakes,  president  of  the  American  Ever-Ready  Bat- 
tery Company,  states  that  since  additional  machinery  has 
been  installed  the  capacity  of  the  San  Fi-ancisco  factory  has 
been  increased  to  two  carloads  of  batteries  each  day.  Addi- 
tional ground  has  been  leased  in  the  rear  of  the  factory  to 
provide  increased  floor  space  for  manufacturing  and  ware- 
1  ouse  purposes. 

Hunt,  Mirk  &  Co.,  who  were  recently  awarded  a  contract 
for  a  complete  electric  power  plant,  to  be  operated  with  oil 
fuel,  by  the  Tulare  County  Power  Company,  have  just  com- 
menced work  at  the  site  of  the  brick  power  station,  which  will 
cover  an  area  of  55x60  feet.  Westinghouse-Parsons  turbo 
generator  eouipment,  with  a  capacity  of  3000  horsepower,  is 
to  be  installed  at  Tulare.  This  plant  is  to  be  completed  next 
April    and    then    a   hydro-electric    plant   will    be    commenced. 


MEETING   NOTICE. 
The  correct  date  of  the  .\ational  Mine  Safety  Demonstration 
is  October  30  and  31. 


THE    CALIFORNIA    MUNICIPALITIES    LEAGUE    MEETING. 

The  following  partial  program  of  the  California  Munici- 
palities League  carried  out  during  the  past  week  at  Santa 
Barbara  is  of  interest  to  the  engineering  world  and  proved 
of  much  interest  and  profit  to  those  hearing  the  papers  and 
discussion. 

Wednesday,  October  25,  1911,  9  o'clock  a.  m.,  department 
of  engineers,  councilmen  and  street  superintendents.  "Mu- 
nicipal Lighting  Plants,"  Prof.  C.  L.  Cory,  University  of 
California.  (Impromptu  discussion  by  delegates).  "Water 
Supplies  tor  Small  Cities,"  Prof.  C.  D.  Marx,  Stanford  uni- 
versity, and  president  board  of  works  of  Palo  Alto.  (Im- 
I'lomptu  discussion  by  delegates).  "Purification  of  Water 
Supplies,"  Prof.  Charles  Oilman  Hyde,  University  of  Cali- 
fornia. (Impromptu  discussion  by  delegates:  "Conditions 
Affecting  Municipal  Water  Plants  in  Central  California," 
Frederick  C.  Roberts.  (Impromptu  discussion  by  delegates). 
'Fl-anchise  Under  the  New  Constitutional  Amendment,"  Percy 
V.  Long,  city  attorney  of  San  Francisco.  (Imiiromptu  discus- 
sion  by   delegates). 

Thuisday,  October  26,  1911,  9  o'clock  a.  m.,  department  oi' 
engineers,  councilmen  and  street  superintendents.  "The  Im- 
portance of  Proper  Sewage  Disposal,  With  a  Reference  to 
the  Imihoff  Tank,"  C.  R.  Grunsky,  civil  engineer  of  San  Fran- 
cisco. (Impromptu  discussicn  by  the  delegates).  "The  Use 
of  Vitrified  Sewer  Pipe,"  Prof.  Fred  H.  Tibbetts.  ( Im- 
liromptu  discussion  by  delegates).  "The  Use  and  Value  of 
Corrugated  Iron  Culverts,"  Chris.  P.  Jensen,  city  engineer 
of  Fresno.  (Impromptu  discussion  by  delegates).  "Disposa; 
of  Refuse  in  San  Francisco,"  F.  K.  Blue,  assistant  city  engi- 
neer of  San  Francisco.  (Impromptu  discussion  by  delegates). 
"Garbage  Incinerators  for  Small  Cities,"  Charles  E.  Slian, 
city  engineer  of  Mill  Valley.  (Impromptu  discussion  by  dele- 
gates). "The  I'se  of  Asphaltic  Base  Oils  for  Roads  and 
Streets,"  Charles  A.  Blackmar.  oil  inspector  of  Los  .\ngeles. 
(Impromptu  discussion  by  delegates).  "Oil  Macadam  Pave- 
ments," George  N.  Randie,  city  engineer  of  Sacramento.  (Im- 
promptu discussion  by  delegates).  "Substantial  Pavements 
for  Streets  and  Highways,"  R.  M.  Morton,  engineer  of  the 
highway  commission  of  San  Joaquin  county.  (Impromptu 
discussion    by   delegates). 


NEW    TRADE    PUBLICATION. 

The  Westinghouse  Electric  &  Jlanufaenuing"  Company  has 
just  issued  the  first  edition  of  a  small  monthly  publication 
entitled  "Small  Motors,"  which  is  devoted  to  forming  a  co- 
operative bond  between  the  manufacturer  and  the  dealer  in 
small  electric  motors  for  general  household,  store,  and  office 
work.  The  publication  is  devoted  to  practical  applications  of 
small  motors,  showing  views  of  motors  in  actual  service,  such 
as  operating  ice  cream  freezers,  small  lathes,  washing  ma- 
chines, grinding  wheels,  and  numerous  other  household  de- 
vices. '  An  interesting  application  of  the  small  motor  for  the 
household  i?  its  use  as  an  auxiliary  to  the  furnace,  assisting 
the  heating  and  ventilating  of  same.  By  means  of  a  blower 
attachment  the  motor  may  be  used. 
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ELECTRIC  GLUE  HEATING  APPLIANCES. 
II  has  been  authoritatively  stated  that  more  than  $4,000,00n 
is  paid  every  year  by  inannfacturers  in  this  country  for  glue. 
It  has  also  been  asserted,  by  those  in  position  to  know,  that 
api)roxiniately  one-half  of  the  glue  purchased,  or  $2,tM)0,Ono 
worth,  is  wasted  yearly.  Some  of  this  waste  is  unavoidable, 
but  much  of  it  can  be  prevented.  A  great  deal  of  glue  is 
spoiled  through  over-heating.  It  is  well  recognized  that  the 
proper  temperature  for  melting  glue  lies  somewhere  in  the 
neighborhood  of  140  degrees  Fahrenheit.  It  is  alsrt  thor- 
oughly appreciated  that,  if  the  temperature  of  glue  is  allowed 
to  much  exceed  IfiO  degrees  Fahrenheit,  if  it  is  not  rendered 
wholly  unfit  for  use,  its  strength  will  be  greatly  impaired.  An 
expensive  glue  thus  abused  will  be  no  more  effective  than  a 
cheap  one. 


W/aer 


■Spi//?  Co/?/?e/' 
yG/ae  /esse/ 


Spt//?  Coa/oer 
/Wa/er/esse/ 


Sup/}or//r)(/ 
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l^xplofleil   View   ot  Flush    Bencli  T.vpe  Glue   Pot. 

I'^ither  live  or  exhaust  steam  has  a  temperature  (at  atinos- 
liberie  pressure)  of  at  least  212  degrees  Fahrenheit.  This 
is  altogether  too  high  for  glue  heating. 

Klectrical  methods  of  glue  heating  are,  when  properly  ap- 
plied, ideal.  The  east  with  which  the  heat  can  be  controlled, 
the  evenness  ot  the  temperature  afforded,  the  readiness  with 
which  electricity  for  glue  pot  or  heater  operation  can  be  con- 
ducted to  any  part  of  a  factory,  and  its  economy  are  all  con- 
vincing recommendations  for  the  electrically  heated  appli- 
ances. 

Not  all  electrically  heated  appliances  give  satisfactory 
service.  Some  electrical  glue  pots  are  made  without  water 
baths  and  it  has  been  found  that  these  burn  glue.  In  other 
glue  pots  the  electrical  heating  element  is  arranged  in  the 
device  in  such  a  way  that  only  a  small  portion  of  the  heat 
generated  is  usefully  expended  in  heating  glue.  The  rest— a 
large  proportion — is  wasted  by  being  radiated  from  the  heater. 

The  Westinghouse  Electric  &  Manufacturing  Company  is 
manufacturing  a  line  of  glue-heating  appliances  that  have 
been  designed  to  incorporate  all  desirable  features. 


CONVENIENT  MEANS  FOR    DETERMINING   FLUE  GAS 
TEMPERATURES. 

It  is  an  interesting  fact  that  the  melting  points  of  meta's 
are  found  to  he  too  uncertain  and  evasive  to  be  used  as  tem- 
perature tests.  That  is,  it  is  difficult  to  tell  the  exact  point 
at  which  the  metal  melts,  since  it  does  not  change  suddenly 
from  a  hard  solid  to  a  liquid,  as  does  water,  but  goes  through 
an  intermediate  softening  stage  similar  to  iron  and  many 
other  substances.  Even  after  the  metal  is  completely 
melted,  a  hard  skin  of  oxide  is  usually  found  to  have  been 
formed  upon  its  surface,  which  prevents  the  metal  running 
easily,  and  therefore  is  apt  to  confuse  the  determination  of 
the  exact  temperature. 

The  Green  Fuel  Economizer  Co.,  therefore,  devised  the 
expedient  of  using  the  tensile  strength  of  the  metal,  instead 


ol  Hie  melting  [loint,  as  the  true  indication  of  temperature. 
In  other  words,  the  pendants  are  made  with  a  large  body, 
h.aving  a  certain  definite  weight,  suspended  from  a  narrow 
neck,  and  the  composition  of  the  metal  and  cross  section  of 
this  neck  are  adjusted  until  the  body  of  the  pendant  will  pull 
the  neck  in  two  and  fall  at  some  desired  temperature. 

li!  actual  use  the  pendants  are  hung  upon  a  small  hook 
made  upon  the  end  of  a  long  wire  which  is  introduced  into 
the  flue  so  that  the  pendant  will  be  at  the  desired  point.  The 
lest  way  is  to  begin  with  the  lowest  temperature  pendant  and 
proceed  until  the  one  is  found  which  will  not  fall  off  after 
five  or  ten  minutes'  exposure.  The  temperature  will  then 
lie  somewhere  between  the  temperature  marked  on  the  last 
pendant  and  the  next  to  the  last  pendant  used.  In  doing  this, 
it  is  quite  essential  that  several  different  points  in  the  flue 
be  tried,  as  it  very  frequently  happens  that  one  part  of  the 
flue  is  occupied  by  gases  much  hotter  than  the  gases  in  other 
parts  of  the  flue. 


SEPTEMBER    SALES    INCREASE    12'; —SEPTEMBER    THIS 
YEAR    BIGGEST  SEPTEMBER    IN   COMPANY'S   HISTORY. 

Western  Electric  experienced  a  most  satisfactory  revival 
in  orders  billed  out  of  its  factories  In  September.  After  four 
months  of  comparative  declines  shipments  came  back  last 
month  with  the  best  increase  for  many  a  month  and  the 
largest  this  fiscal  year.  The  gain  was  12%  ,and  September 
sales  were  the  largest  for  that  month  in  the  company's  history. 

For  the  nine  months  to  September  30  Western  Electric 
gross  was  4%  in  excess  of  the  same  period  last  year,  and  a 
total  overturn  for  the  full  twelve  months  of  $66,000,000  is 
promised. 


PORTLAND,  GREY  &  LEWISTON  RAILWAY  COMPANY'S 
ELECTRIC  LOCOMOTIVE. 
.\  Raldwin-Westinghoiise  electric  locomotive  was  recently 
liurchased  by  the  Portland,  Grey  &  Lewiston  Railway  Com- 
pany. The  locomotive  is  designed  by  the  Baldwin  Company 
as  one  of  Class  8-4/100,  E  9.  This  classification  indicates 
that  there  are  eight  wheels  total  and  four  motors  per  locomo- 
tive. E  is  a  classification  letter  used  by  the  Baldwin  works, 
donating  the  nimiber  of  driving  axles.  One  hundred  stands 
for  the  horsepower  of  the  motors,  and  the  9  means  that  it  is 
the  ninth  locomotive  built  of  its  class. 


Four — No,  o03-A  Westinghouse  motors  with  a  gear  ratio  of 
16  to  61  drive  the  locomotive  and  are  controlled  by  a  Westing- 
house HL  control  equipment.  A  feature  of  HL  control  that 
was  one  of  the  determining  factors  in  its  adoption  for  this 
application  is  the  incorporation    of   an    ideal    circuit-breaking 
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device  in  the  control  equipment.  The  line  switch  performs 
the  functions  of  a  circuitbreaker.  The  switch  is  controlled 
by  a  relay  which  operates  whenever  the  current  to  the  motors 
exceeds  a  predetermined  value. 

There  are  several  breaks  in  series,  and  the  arcing  effect  is 
distributed  among  them  all,  providing  an  effective  breaking 
distance  of  several  inches. 


A   STEEL    MILL'S    INDUSTRIAL    RAILWAY. 

The  quick  and  economical  transportation  of  material  has 
long  been  a  serious  problem  in  many  steel  plants.  The  man- 
agers of  the  mills  of  the  Superior  Steel  Company,  in  Carnegie, 
Pa.,    alive    to    modern    improvements,    have    most    efficiently 


This  entire  equipment  was  furnished  by  the  Oranstein- 
Arthur  Koppel  Company,  of  Pittsburg,  and  was  built  in  their 
own  plant  at  Koppel,  Pa.  The  electric  locomotives  shown  in 
the  accompanying  illustrations,  which  give  different  views  of 
the  equipment  in  the  Superior  Steel  Company  plant,  are 
operated  by  an  overhead  trolley,  and  are  easily  handled  by 
one  man.  By  the  old  method  of  hauling  it  required  several 
men  to  handle  each  truck — today  one  man  operates  a  whole 
f.rain.  ,     {^[jjljl 

The  steel  company  think  so  well  of  their  Koppel  equip- 
ment that  they  have  just  recently  ordered  twenty-four  addi- 
tional cars.  These  will  soon  be  delivered  and  will  give  the 
steel  company  ample  facilities  for  handling  all  their  products. 


KltTlric     Tian.siKiriatiiin    in    ii    .•<t'-.l    .\lill- 

solved  this  problem.  Only  recently  they  have  completed  the 
installation  of  a  new  system  of  transporting  their  steel  and 
raw  materials  from  one  building  to  another  and  around  the 
mills. 

Formerly  this  was  done  by  means  of  the  time-honored 
trucks  run  over  steel  plates  laid  on  the  floors  about  the  mills 
;,nd  hauled  by  men.      Today  they  have  in  successful  operation 


Moilern    Imprcivenn-nts    in    Mill    Transportation. 

a  complete  industrial  railway  system,  including  electric  loco- 
motives, cars,  tracks,  switches,  etc.,  enabling  them  to  quickly 
and  easily  haul  materials  to  all  parts  of  their  plant. 


A    NEW    ELECTRIC   CIGAR    LIGHTER. 

Many  interesting  characteristics  are  displayed  by  the  heat- 
ing element  used  in  the  Helion  cigar  lighter,  now  being  put  on 
the  market.  It  has  many  hundred  times  the  resistance  of 
platinum  or  of  nickel  chronium  alloys.  Consequently  a  large 
amount  of  energy  can  be  concentrated  into  a  small  space.  A 
tew  inches  will  produce  the  same  results  when  placed  on  the 
electric  circuit  as  many  feet  of  fine  platinum  wire. 


liupioved   Rlc-otrio  Cigar  L.ighter.s. 

It  is  capable  of  withstanding  the  enormous  temperature  of 
ITOtt  degiees  Centigrade  without  change  in  its  physical, 
chemical,  or  electrical  characteristics.  All  danger  of  short 
circuiting  due  to  its  becoming  plastic  or  losing  its  shape  is 
eliminated. 

When  connected  to  the  proper  voltage  this  material  will 
maintain  its  temperature  and  hold  its  character  practically 
indefinitely.  On  account  of  the  small  amount  of  material  it 
comes  up  to  temperature  very  quickly.  This  material  burns 
in  the  open  air  and  requires  no  insulation  of  any  kind. 

Cigar  ashes  or  any  other  foreign  substance  may  come  into 
contact  with  it  without  having  any  effect  upon  it  whatever. 
Also  it  is  not  affected  by  moisture  or  by  draughts  of  cold  air. 

Among  the  interesting  experiments  connected  with  it  was 
one  of  burning  it  for  a  long  period  under  water,  where  it  per- 
lormed  exactly  as  when  burned  in  the  air,  and  showed  no 
deterioration  due  to  submerging. 

In  addition  to  showing  great  strength  and  its  capacity  to 
withstand  such  an  extreme  high  temperature  it  possesses  the 
good  quality  of  being  extremely  cheap. 

A  50-cent  heater  is  guaranteed  to  last  six  months  in  any 
cigar  store. 

Both  types  are  made  for  either  A.  C.  or  D.  C.  circuits  and 
for  two  voltage  classifications~100  to  110,  and  110  to  120. 

Manufactured  by  the  Pittsburg  Electric  Specialties  Com- 
pany, No.  927  French  St.,  Pittslnirg,  Pa. 
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FINANCIAL. 

EUGENE,  ORE. — An  ordinance  was  jiassed  providing  lor 
ihe  lorm  and  sale  ol  the  proposed  |25,000  street  lighting  bonds. 

LYNDEN,  WASH.— The  Issue  of  |2000  additional  water 
bonds  was  carried  at  the  special  election  by  a  vote  of  66  to 
2s.     Funds  are  to  be  used  tor  a  water  supply  system. 

MONMOUTH,  ORE.— The  City  Council  nas  accepted  the 
bid  ol  Siitherlin  &  Co.  of  Kansas  City,  lor  ihe  Issue  of  $25,000 
bonds  to  be  issued  for  the  Installation  of  the  new  water 
system.  Work  will  be  commenced  as  soon  as  contracts  are 
let. 

RIDULE,  ORE. — At  a  special  taxpayers'  election  Riddle 
voted  bonds  of  $15,000  for  the  construction  of  a  waterworlis 
system,  the  oid  plant  being  entirely  inadequate;  also  $13,000 
lor  construction  of  a  complete  sewer  system.  Both  Issues 
v/ere  carried  and  work  will  begin  as  soon  as  the  contracts 
are  let. 

OAKLAND,  CAL.— A  $5,000,000  mortgage,  given  by  the 
Union  Water  Company  to  the  Anglo-Calliornia  Trust  Com- 
[,iiny  has  been  recorded  In  the  county  recorder's  office. 
'Ihe  mortgage  covers  realty  holdings  of  the  water  concern 
in  this  and  other  counties.  The  Union  is  a  subsidiary  con- 
cern of  the  $200,000,000  United  Properties  Company  of  Callior- 
nla,  at  the  head  of  which  are  P.  M.  Smith  and  W.  S.  Tevis. 
The  mortgage  Is  given  in  security  of  the  company's  Issue 
ol   bonds.. 

TRACY,  CAL. — A  number  of  applications  to  purchase 
the  bonds  for  the  water  and  sewer  system  have  been  re- 
ceived. The  N.  W.  Halsey  Co.  of  San  Francisco  made  an 
offer  to  buy  $21,000  worth  of  the  long  time  bonds  and  as 
many  more  of  the  short  time  bonds  as  they  could  get  at 
par,  plus  attorney's  and  other  Incidental  fees.  The  West 
Side  Bank  of  Tracy  offered  to  purchase  $19,000  worth  of  long 
time  bonds  and  as  many  more  short  time  bonds  as  they 
could  buy,  and  the  Bank  of  Tracy  presented  an  offer  for 
$10,000  worth  of  the  long  time  bonds,  with  the  privilege  to 
Lay  a  number  of  the  short  term  bonds.  All  offers  were 
for  par,  plus  Incidental  expenses.  On  motion  it  was  de- 
cided to  accept  the.  different  bids  and  to  a'thorlze  the  sale 
of  the  bonds. 

RIVERSIDE,  CAL.— A  trust  deed,  involving  $5,000,000 
has  been  filed  in  the  office  of  County  Recorder  Logan,  con- 
sisting of  one  of  the  biggest  documents  of  the  kind  ever 
filed  in  Riverside  County.  The  deed  conveys  to  the  Inter- 
national Trust  Company  the  property  of  the  Southern  Sierras 
Power  Company,  securing  an  issue  of  $5,000,000  first  mort- 
gage, 6  per  cent,  25-year  gold  bonds.  The  Southern  Sierras 
Power  Company  is  the  corporation  which  is  building  a 
transmission  line  from  San  Bernardino  to  Bishop,  to  con- 
nect with  the  plants  of  the  Nevada  Power  Company,  and 
which  will  have  a  big  steam  plant  at  San  Bernardino.  The 
company  was  represented  by  P.  A.  Worthley  of  this  city  in 
securing  franchises.  Other  franchises  owned  by  the  com- 
pany cover  the  streets  and  highways  of  both  Riverside  and 
Siin  Bernardino  counties,  and  of  Perris  and  Corona  in  this 
county.  These,  and  other  franchises,  together  with  all  the 
ether  franchises,  together  with  all  the  other  property  of  the 
company,  such  as  transmission  lines,  buildings  and  improve- 
ments and  the  entire  capital  stock  of  the  Coiona  Gas  and 
Electric  Light  Company,  comprise  the  security  for  the  bonds. 

SAN  FRANCISCO.— The  stockholders  of  the  Pacific  Gas 
&  Electric  Company,  at  meetings  held  at  the  company's  of- 
fices at  San  Francisco,  on  October  23,  authorized  the  creation 
of  a  new  mortgage  upon  the  company's  properties  under  which 
it  may,  from  time  to  time,  as  required,  issue  its  bonds  to  the 
maximum  amount  of  $150,000,000.       This  new  bond  issue  will 


jj.v/>ide  the  means  lur  leiunuiUg  or  retiimg  at  luuiuiity,  u»  uj 
occasion  may  arise,  ail  oi  iiitj  existing  oona  isouea  o^  luc 
facuic  Gas  &  £iiectric  company  ana  oi  suosiuiaiy  auu  cu..- 
iroiiea  corporations.  luis  will  eventually  aosoru  about  $ui,- 
uuu.uuu  oi  tue  new  issue.  'ihe  remaiuuei  of  lue  new  issue, 
auout  ♦»ci,oOu,000,  will  be  available  lor  such  extensions,  adui- 
tions,  improvements,  betterments,  etc.,  as  tne  growtn  ot  the 
ci/iupany  s  business  may  require.  During  the  past  live  yeais 
tiif  company  has  expenoed  more  than  $17,000,000  in  enlarging 
anu  improving  jts  service,  and,  assuming  about  the  same  aver- 
age rate  of  growth  m  the  future,  the  new  bond  issue  will 
supply  the  company's  needs  lor  new  capital  for  approximately 
t\.  enty-llve  years.  11  is  not  the  company's  Intention  to  issue 
an>  Ol  these  new  bonds  immediately.  It  is  simply  proviuiiig 
tut  unancial  lacillties  for  meeting  increased  demands  lor  its 
,  bervice  tnat  will  inevitably  arise  out  oi  the  growth 
oi  the  population  and  the  multiplication  of  Industries 
in  Central  California  during  the  next  decade,  and  the  bonds 
will  be  issued  and  sold  only  as  required  from  year  to  year  to 
pay  for  this  new  construction.  At  this  meeting  the  stock- 
holders also  approved  an  increase  in  the  common  stock  of  the 
company  to  $l.'iO,OOU,000,  this  being  also  the  amount  of  the 
new  mortgage  whicn  was  authorized.  The  company  does  nol 
contemplate  the  immediate  Issuance  of  any  of  this  stock,  the 
action  of  the  stockholders  in  authorizing  the  increase  having 
simply  been  taken  to  enable  the  company  to  comply  with  the 
California  statute  under  which  no  California  corporation  may 
have  outstanding  indebtedness  in  excess  of  its  subscribed 
capital  stock. 


ILLUMINATION. 

ELLENSBUIiG,  VVASll.-llesoliitions  have  been  passed 
creating  special  improvement  districts  for  the  installation  of 
street  lights. 

SANTA  BARBARA,  CAL.— The  Santa  Barbara  Gas  & 
Itliectrlc  Company  bid  In  the  franchise  for  gas  mains  along 
certain  county  roads  in  .Montecito,  paying  $100  for  a  50-year 
franchise. 

EL  CENTRO,  CAL.— The  Imperial  Valley  Gas  Company 
is  perfecting  plans  for  the  extension  of  its  gas  service 
t'nroughout  the  south  and  southeast  portions  of  El  Centro. 
J  his  company  may  also  put  a  gas  service  into  Brawley  soon. 

LOS  A.VGELES,  CAL.— W.  A.  McNall  &  Co.,  of  Pasadena, 
have  placed  an  order  with  the  Los  Angeles  Brass  Mfg.  Co., 
711  North  Main  Street,  which  calls  for  171  ornamental  bronze 
lighting  posts,  to  be  used  to  beautify  South  Orange  Grove 
.\venue,  Pasadena. 

GLENDALE,  CAL.— The  Glettdale  Light  &  Power  Com- 
pany has  offered  to  furnish  the  city  of  Tropico  with  32-candle 
liower  street  lights  at  $1  each  per  month.  In  addition  to  this 
the  city  must  pay  the  cost  of  installing  the  system  and  fur- 
nishing all  lamp  renewals. 

SAN  BERNARDINO,  CAL.— Manager  C.  M.  Grow  of  the 
Southern  California  Gas  Company  has  announced  that  a  suffi- 
cient number  of  Rialto  residents  have  signed  up  for  use  of 
gas  and  that  the  construction  of  the  line  will  start  as  soon  as 
ruaterial  is  secured.  This  will  be  a  high  pressure  system, 
similar  to   the  one  reaching  out  to   Hi^land. 

SAN  RAFAEL,  CAL.— The  Pacific  Gas  &  Electric  Light 
C'ompany  has  a  number  of  men  in  Southern  Marin  securing 
contracts  for  the  furnishing  of  gas.  At  present  men  are 
V,  orking  in  Sausalito,  Corte  Madera  and  Larkspur,  with  a 
view  of  signing  up  householders.  If  the  required  number 
are  obtainable  the  company  will  begin  at  once  to  extend  its 
niains  to  this  territory.  At  the  present  time  a  Mill  Valley 
company  is  engaged  installing  a  gas  plant  in  that  district. 
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TELEPHONE  AND  TELEGRAPH. 

ODESSA,  WASH.-  Representative  Crandall  of  the  Pacific 
Telephone  &  Telegraph  Company  has  addressed  the  council 
relative  to  the  obtaining  of  a  telephone  franchise  tor  the 
company  in  the  town  of   Odessa. 

REEDLEY,  CAL.— At  a  meeting  of  citizens  held  hero 
in  the  oflice  of  D.  L.  McKeel,  initial  steps  were  taken  looking 
to  the  formation  of  a  co-operative  telephone  company  in 
Reedley.  A  committee  consisting  of  Lucas  Keyser,  T.  M. 
Lane  and  Carson  Reed  has  been  appointed  to  take  up  the 
question. 

FLORENCE,  ORE. — Applications  for  franchises  have 
been  made  by  the  Florence  Electric  Company,  for  light  and 
p^wer,  and  by  the  Florence-Mapleton  Independent  Telephone 
Company,  for  a  telephone  system.  An  election  was  held  Oc- 
tober 16  for  voting  these  ordinances. 

SANTA  FE,  N.  M.— The  Ranchers'  Telephone  Company 
has  been  incorporated  with  cai)ital  stock  of  $3000.  The  main 
office  will  be  at  Wagon  Mound  and  R.  K.  Odell  will  be  statu- 
tory agent.  The  incorporators  are:  R.  K.  Odell,  S.  M. 
Reiland  and  S.  Foutz  of  Wagon  Mound,  J.  P.  Van  House  and 
A.  Urbahns.  The  company  will  erect  a  telephone  line  near 
Wagon   Mound   for   the   convenience   of   ranchers. 

SAN  FRANCISCO,  CAL.— The  attempt  of  the  City  ami 
County  of  San  Francisco  to  collect  $502  license  tax  from 
the  Pacific  Telephone  &  Telegraph  Company  failed  when 
Superior  Judge  Seawell  sustained  the  corporation's  demur- 
rer. Judge  Seawell  upheld  the  validity  of  the  constitutional 
amendment  relating  to  the  separation  of  State  and  municipal 
taxes  for  public  service  corporations,  thus  making  it  neces- 
sary for  the  city  to  either  file  a  new  complaint  c;  drop  its 
suit. 


INCORPORATION. 
MODESTO,    CAL.— The    Modesto    and    Empire    Traction 
Company  has  been  incorporated  for  $20,000;  by  T.  K.  Beard, 
W.  H.  Frazine,  W.  F.  Beard,  J.   il.   Walthall  and   L.   L.   Den- 
nett. 


TRANSMISSION. 
LIVERMORE,    CAL.— The    Liverniore    Water     &     Power 
Company  is   preparing  to  extend   its   electric   lines   to   Sunol 
from  Pleasanton,  a  distance  of  five  miles. 

SAN  BERNARDINO,  CAL.— The  contract  for  the  erec- 
tion of  the  building  for  the  central  plant  of  the  Southern 
Sierras  Power  Company  here  has  been  awarded  to  Clias.  C. 
Moore    Company    of    San    Francisco. 

RIVERSIDE,  CAL.— The  Southern  Sierras  Power  Com- 
pany has  let  a  contract  in  Los  Angeles  for  the  construction 
of  between  fifty  and  sixty  miles  of  distributing  lines  in  Riv- 
erside  and   San  Bernardino   counties. 

PROSSER,  WASH.— The  Pacific  Power  &  Light  Com- 
pany has  applied  to  the  Board  of  County  Commissioners  of 
Benton  County  for  a  franchise  for  a  term  of  50  years  for 
tue  construction  of  transmission  lines  within  that  county. 

TWIN  FALLS,  IDAHO.--Mr.  Bacon  of  the  Beaver  River 
Light  &  Power  Company  has  made  application  for  a  fran- 
chise for  furnishing  light  and  power  to  the  city.  The  matter 
will  be  taken  up  by  the  City  Council  as  soon  as  Mr.  Bacon 
can  appear. 

VISALIA,  CAL. — Application  has  been  made  to  the  Board 
of  Supervisors  of  the  county  of  Tulare  for  a  certain  fran- 
chise granting  the  right  to  construct  and  for  a  period  of  50 
years  to  operate  and  maintain  an  electric  power  system  upon 
certain   highways  in  said   county. 

THE  DALLES,  ORE. — Engineers  representing  the  Pacific 
Power  &  Light  Company,  Portland,  are  preparing  to  make 
surveys  for  a  high  power  transmission  line  between  Wallula 
and  The  Dalles.  The  proposed  line  will  be  130  miles  long, 
carry  66,000  volts  and  cost  about  $400,000. 


CLOVERDALB,  B.  tl- The  British  Columbia  Electric 
Company  will  soon  commence  the  construction  of  a  power 
line  from  this  place  to  Blaine,  Wash. 

WHITE  SALMON,  WASH.— Preliminary  work  has  been 
started  on  the  power  dam  which  is  to  be  built  at  the  Nar- 
rows near   here   by   the  Northwestern   Electric   Company. 

SAN  SIMON,  ARIZ.  -The  Virtue  Mining  Company  plans 
ior  the  erection  of  an  electric  power  plant  in  Cave  Creek 
Canyon,  with  a  distributing  system  to  serve  the  many  pump- 
ing plants  in  this  district. 

HAZELTON,  B.  C.— Ihe  Rocher  de  Bocale  mine  plans  for 
the  erection  of  a  hydroelectric  power  plant  for  mine  opera- 
tion. John  F.  Cowan  Salt  Lake  City,  Utah,  is  interested  in 
the  development  of   this   property. 

GOLDENDALE,  WASH.— The  Pacific  Power  &  Light 
Company  has  been  granted  a  franchise  for  a  transmission  line 
from  Goldendale  to  Centerville,  a  distance  of  about  seven 
miles.     The  estimated  cost  is  $7000. 

KLAMATH  PALLS,  ORE.— It  is  the  intention  of  the  Sis- 
kiyou Light  &  Power  Company,  whose  head  office  is  at 
Yreka,  Cal.,  to  have  all  of  its  subsidiary  plants  connected 
b.\  power  lines  with  the  main  plant  at  Fall  Creek,  which  is 
01.  the  Klamath  River  below  Keno,  about  forty  miles  from 
this  city. 

HANFORD,  WASH. — The  American  Power  &  Light  Com- 
pany has  acquired  the  Hanford  Irrigation  &  Power  Company 
and  will  operate  in  connection  with  its  other  properties.  The 
local  plant  on  Priest  Rapids  will  be  enlarged  and  the  capacity 
increased.  G.  W.  Talbot  is  president,  and  A.  S.  Grenier  vice- 
liiesident  of  this  company. 

PORTLAND,  ORE.— The  Mount  Hood  Railway  &  Power 
Company  has  assigned  to  the  City  of  Portland  the  right 
tt  appropriate  such  of  the  waters  of  Bull  Run  as  may  be 
necessary  for  a  domestic  water  supply  but  reserves  the  right 
to  use  all  excess.  This  amiable  adjustment  should  materially 
hasten  the  company's  power  development  on  Bull  Run. 

BELLINGHAM,  WASH.— Arrangements  have  been  com- 
pleted with  the  Western  Canada  Power  Company  to  supply 
the  motice  power  for  the  Bellingham-Skagit  interurban  rail- 
way, now  under  construction  between  Beliingham  and  Mount 
Vernon  by  the  Stone  &  Webster  Corporation.  The  traction 
system  will  be  in  operation  by  the  summer  of  1912. 

BOISE,  IDAHO.— The  Kuhn  interests  of  Pittsburg  have 
purchased  the  Swan  Falls  power  plant  on  the  Snake  River, 
ucar  this  city,  and  the  Boise  interurban  railroad,  operating 
between  this  city  and  Caldwell.  The  consideration  is  re- 
torted to  be  $2,000,000.  The  Kuhns  contemplate  trolley  line 
extensions  from  Boise  to  Ogden,  Utah,  traversing  irrigation 
district. 

REDDING,  CAL.— Work  upon  the  greatest  electrical 
power  plant  ever  attempted  in  California  is  said  to  have  been 
begun  in  the  big  bend  of  Pitt  River  by  the  No'-thern  Califor- 
nia Power  Company  of  this  city.  One  hundred  and  twenty- 
thousand  horsepower  will  be  developed  from  250,000  inches 
of  water  turned  from  Pitt  River  near  the  town  of  Wengler. 
It  is  estimated  that  the  total  cost  will  be  $4,000,000.  It  will 
be  by  far  the  largest  electrical  power  plant  in  the  State. 
The  ditches  and  tunnels  will  have  a  combined  length  of  flvo 
and  one-quarter  miles. 

STOCKTON,  CAL. — The  San  Francisco  &  Sierra  Power 
Company  officials  announced  Tuesday,  after  the  Super- 
TiRors  had  granted  a  franchise  over  the  county  roads  from 
Manteca  to  Stockton,  that  inside  of  60  days  electricity  would 
be  furnished  consumers  here.  For  the  past  two  weels;s 
the  company  has  had  agents  making  the  rounds  of  the  busi- 
ness section  securing  contracts,  and  they  will  continue  to 
v'ork.  It  was  stated  that  fully  $300,000  will  be  expended  in 
placing  one  of  the  finest  underground  systems  in  the  State 
in  the  streets  of  Stockton. 
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EUREKA,  CAL. — Negotiations  have  been  practically 
closed  here  tor  the  transfer  of  the  Blue  Lake  light  and  power 
plant  to  the  Western  States  Gas  and  Electric  Company. 
The  plant  has  been  owned  and  operated  a  number 
of  years  past  by  the  Minor  Mill  Lumber  Company.  With 
the  purchase  of  the  Blue  Lake  plant  the  electric  light  and 
power  situation  in  Humboldt  County  will  be  under  the  com- 
plete control  of  the  Western  States.  A  year  ago  the  West- 
ern States  Company  entered  the  Humboldt  Held  by  the  pur- 
chase of  the  holding  of  the  Humboldt  Gas  &  Electric  Com- 
pany at  a  cost  of  over  a  million  dollars.  Subsequently  ii 
absorbed  the  light  and  power  ijlants  in  Areata,  Fortuna  and 
Ferndale  and  is  now  to  take  over  the  Blue  Lake.  Since  the 
purchase  of  the  Humboldt  gas  and  electric  system  the  West- 
ern States  Company  has  spent  over  $250,000  in  acquiring 
smaller  plants   of  the   county. 

KEDDING,  CAL.— The  Northern  California  Power  Com- 
pany is  moving  the  construction  equipment  from  its  recently 
completed  Coleman  hydro-electric  plant  over  to  the  big  bend 
of  the  Pitt  River,  near  Wengler,  67  miles  north  of  Redding. 
A  diversion  dam  for  250,000  inches  will  be  installed  for  a  new 
power  plant  with  au  estimated  capacity  of  120,000  horsepower. 
Water  Irom  Pitt  River  will  be  turned  direct  into  a  tunnel  6000 
feet  long  and  24  feet  wide  by  26  feet  high.  In  all  there  will 
be  five  tunnels.  The  combined  length  of  the  tunnels  and 
canal  will  be  5  1-4  miles.  The  canal  will  be  32  feet  wide  at 
the  bottom,  50  feet  wide  at  the  top  and  15  feet  deep.  At  the 
outlet  a  drop  of  464  feet  will  be  obtained.  Only  850  feet  of 
steel  pipe  line  will  have  to  be  constructed  at  the  lower  end  of 
the  system,  to  connect  with  the  water  wheels.  A  unique 
feature  of  the  tunnel  work  consists  in  the  use  of  steam  shovels 
for  mucking  throughout,  something  never  attempted  before 
in  this  state.  A  power  line  is  being  constructed  24  miles 
from  the  Kilarc  station  to  the  new  site  in  order  to  supply 
current  for  operating  the  air  compressors,  etc.,  of  the  con- 
struction plant.  Steel  towers,  spaced  five  to  the  mile,  will 
be  used  instead  of  poles  to  carry  three  three-phase  power 
circuits. 


TRANSPORTATION. 

ALBANY,  ORE. — The  contract  for  grading  the  electric 
railroad  from  Albany  to  Eugene  has  been  let.  It  is  predicted 
that  electric  cars  will  be  running  over  this  line  early  next 
year. 

SEDRO-WOOLEY,  WASH.— The  Bellingham  and  Skagit 
Ccunty  Interurban  Railway  Company  has  made  applica- 
tion for  a  franchise  to  operate  an  electric  lighting  and  power 
system  in   this  city. 

NATIONAL  CITY,  CAL.— The  work  of  relaying  the  track 
of  the  electric  division  of  the  San  Diego  Southern  Railway, 
between  National  City  and  San  Diego,  will  start  at  once. 
New  ties  and  heavier  rails  will  be  put  in. 

SAN  DIEGO,  CAL.— The  City  Council  will  receive  sealed 
bias  up  to  November  20th  for  the  purchase  of  a  franchise 
granting  the  right  to  construct,  maintain  and  operate  a  street 
railway  for  a  period  ending  September  1,  1952. 

MEDFORD,  ORE.— Messrs.  Doyle  &  Narren,  who  repre- 
sent a  company  which  contemplates  the  construction  of  an 
electric  railroad  from  Grants  Pass  to  Ashland.  Ore.,  have 
been  in  this  vicinity  looking  over  possibilities. 

TUCSON,  ARIZ.— Negotiations  leading  to  the  building 
01  the  proposed  street  railway  extension  from  the  present 
university  terminus  to  a  point  a  mile  and  a  naif  east  of  the 
siieedway,  are  being  made  with  property  owners  by  C.  K. 
Durbin,  representative  of  Sanderson  &  Porter  Company. 
Property  owners  have  pledged  $40,000  worth  of  property  to 
the  company  as  an  incentive.  The  company  is  now  said 
to   be   asking   for   a   larger   guarantee. 


NEW  WESTMINSTER,  B.  C— The  British  Columbia 
Electric  Railway  Company  has  made  arrangements  for  fitting 
i:ll  cars  now  in  operation  with  Westinghouse  multiple  unit 
controls.  This  installation  involves  alterations  to  the  various 
truck    bodies   and   cars   are   undergoing   repairs. 

STOCKTON,  CAL.— The  survey  for  the  route  of  the  Cen 
tial  California  Traction  Company's  extension  from  its  main 
line  at  Campton  to  Lockeford  has  been  completed  and  the 
new  leeder  for  the  interurban  road  will  soon  be  con- 
structed. 

ALBANY,  ORE.— The  Oregon  Electric  Railway  is  being 
rapidly  extended  from  Salem  to  Albany  so  that  it  is  likely 
that  service  will  be  ready  between  Portland  and  Albany  by 
January  1st.  President  Carl  R.  Gray  states  that  the  ex- 
tension to  Eugene  awaits  only  the  acquisition  of  right  of 
way. 

SOUTH  VANCOUVER,  B.  C— The  British  Columbia 
Electric  Railway  Company  has  notified  the  residents  of  this 
place  in  response  to  communications  urging  extensions  of 
tar  lines  in  this  district,  that  action  on  extension  work  will 
not  be  undertaken  this  year  on  account  of  heavy  construction 
work,  but  will  be  taken  up  next  season. 

REDLANDS,  CAL.— C.  S.  Turrill,  president  of  the  Red- 
lands  University  Railroad  Company,  recently  organized  with 
a  capital  stock  of  $15,000,  has  petitioned  the  Board  of  Trus- 
tees lor  a  franchise  to  construct  a  line  on  Colton  avenue 
fium  Orange  street  to  Cook  street,  for  fifty  years,  giving  the 
Iirivilege  of  carrying  passengers,  express  and  freight. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has 
passed  an  ordinance  granting  to  H.  E.  Huntington,  a  fran- 
chise to  construct  and  for  a  period  of  40  years  to  main- 
tain an  overhead  crossing  across  El  Monte  road  in  the 
County  of  Los  Angeles,  and  to  construct,  operate  and  main- 
tain  a  double   track  electric  street  railway   line  thereover. 

SAN  FRANCISCO,  CAL.— The  announcement  is  made 
by  the  United  Railroads  that  steps  are  being  taken  to  bring 
the  decision  of  the  U.  S.  District  Court  of  Appeals  in  the 
Geary  street  road  case  before  the  Supreme  Court  of  the 
United  States.  Wm.  H.  Abbott  says:  "I  am  now  preparing 
a  petition  tor  a  writ  of  certiorari  to  take  the  decision  of 
ihe  Appellate  Court  before  the  U.  S.  Supreme  Court.  This 
will  result  in  putting  a  stop  to  all  proposed  construction 
01  the  municipal  road  on  Market  street,  and  on  Geary  street 
west  of  Thirty-third  avenue  for  at  least  two  years." 

BERKELEY,  CAL.— Formal  notification  that  the  South- 
ern Pacific  was  ready  to  convert  its  interurban  lines  in  this 
city  from  steam  to  electricity,  following  the  practical  com- 
pletion of  new  lines  in  this  city  and  the  reconverting  of 
the  old  lines,  was  made  by  the  company  to  the  City  Council 
;;1  its  meeting  yesterday.  The  notice  covered  all  its  local 
lines  north  oi  Shell  Mound  Park,  including  the  California 
street  Solano  avenue,  and  Ninth  street  loop,  the  Shattuck 
avenue  line  and  the  Ellsworth  street  line.  Though  no  defi- 
nite date  was  given  by  the  company  as  to  when  it  would 
be  ready  to  convert  the  lines,  it  is  announced  unofficially 
that  the  change  is  to  be  made  on  the  lower  road  on  Cali- 
fornia and  Solana  street  in  November. 

SAN  RAFAEL,  CAL.— S.  M.  Augustine  and  the  Mt.  Ve- 
nice Co.,  have  transferred  57  acres  of  their  tract  near  Mc- 
Near's  Point  to  E.  B.  McNear  of  Petaluma.  The  purchase 
of  so  much  land  by  the  McNears  in  this  locality  recently 
has  considerable  significance,  in  view  of  the  fact  that  John 
McNear  is  one  of  the  directors  of  the  Petaluma,  Sebastopol 
and  Santa  Rosa  electric  road.  Some  weeks  ago  E.  B.  McNear 
increased  his  holdings  in  this  locality,  and  it  is  reported  that 
he  Is  anxious  to  get  more.  People  who  appear  to  know,  say 
that  it  is  the  intention  of  the  Petaluma  company  to  begin 
extending  its  line  via  McNear's  Point  in  the  early  spring. 
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General   View   of  Coleman    Powej    lluuse   ainl    r.iM     l.iuc. 

THE  COLEMAN  PLANT 

By  Rudolph  W.Van  Norden 
Member  A.  1.  E.  E..  A.  S.  C.  E. 


F  the  plants  which  have  been  built 
by  the  Northern  California  Power 
Company,  the  Coleman  division  is 
the  fifth  and  largest.  It  is  interest- 
ing from  the  manner  in  which 
many  problems  of  construction  have 
been  treated,  and  represents  the  most 
advanced  ideas  for  high  efficiency 
in  operation  and  maintenance,  to- 
gether with  the  utmost  economy  in  construction 
compatible  with  good  design  and  work.  It  will  per- 
haps assist  the  reader  in  comprehending  the  manner 
in  which  the  development  has  taken  place  by  giving 
a  short  description  of  the  system. 


Two  watersheds  are  employ >.-<'I,  the  one  being  Bat- 
tle Creek,  and  the  other  Old  Cow  Creek."  On  the  for- 
mer are  situated  four  of  the  plants :  Volta,  South,  In- 
skip  and  Coleman.  On  the  latter  w^atershed  is  situ- 
ated the  Kilarc  plant.  Water  is  first  diverted  from 
the  north  fork  of  Battle  Creek,  and  this  supply  is  aug- 
mented by  many  springs  in  the  country  north  of  this 
stream.  This  water  is  carried  through  a  series  of  earth 
ditches  to  a  point  near  Shingletown,  where  a  fall  of 
1200  ft.  serves  the  Volta  power  Louse,  the  first  plant 
which  the  company  built,  and  which  has  a  capacity  of 
8500  horsepower.  From  this  point  water  is  conveyed 
in  open  canal,  crossing  the  north  fork  of  Battle  Creek, 
where  additional  supply  is  added,  following  the  con- 
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Diverting  Dam  and  Intake,  Soutli  Battle  Creek. 

Intake  and  Water  Gate  Below  Diverting  Dam. 

Typical   Waste   Weir. 

Section  of  Canal  in  Rock. 

Headgate  and  Siphon  No.  1,  Waste  Gate  on  Lett. 


tour  of  the  country  and  joining  with  another  canal 
which  brings  water  from  a  diversion  in  the  south  fork 
of  Battle  Creek.  This  combined  flow  is  utilized  in 
the  South  power  house  which  is  situated  on  South 
I'attle  Creek  with  a  capacity  of  5400  horsepower. 
From  this  plant  the  flow  is  again  diverted  into  a  canal 
which  follows  the  north  bank  of  South  Rattle  Creek 
for  a  distance  of  five  miles,  passing  en  route  througli 
a  number  of  tunnels,  to  the  Inskip  plant,  which  is  also 
situated  on  South  Battle  Creek  and  from  which  is  de- 
livered 8000  horsepower. 

After  passing  through  this  plant  the  water  is  again 
diverted  into  the  new  Coleman  canal  and  is  carried  for 
a  distance  of  10^  miles,  crossing  North  Battle  Creek 
and  several  smaller  creeks,  each  of  which  adds  its 
quota  of  water.  This  canal  delivers  water  to  the  new 
Coleman  plant,  and  thence  discharges  into  main  Battle 
Creek. 

The  development  of  this  syptem  is  a  consumma- 
tion of  plans  which  were  made  over  ten  years  ago, 
liut  there  was  little  idea  then  that  the  entire  develop- 
ment could  be  carried  out  or  that  there  would  be  a 
market  for  this  power  within  so  few  years.  The  con- 
struction progress  has,  however,  been  the  result  of  a 
constantly  growing  demand  for  power  which  has  been 
apparent  almost  as  soon  as  each  of  the  various  plants 
have  been  finished.  In  the  new  plant  the  attempt  has 
been  made  to  design  an  installation  entirely  modern 
in  electrical  and  mechanical  equipment  and  so  ar- 
ranged as  to  afford  the  highest  operating  efficiency, 
both  from  the  point  of  operating  costs,  low  deprecia- 
tion and  high  grade  service  at  absolutely  the  minimum 
cost  of  installation.  All  inaterials  entering  into  the 
construction  have  been  of  the  highest  grade  and  every 
device  has  been  employed,  without  extravagance,  for 
safety.  The  construction  has  been  performed  entirely 
by  the  company's  force  and  the  closest  attention  has 
been  given  to  every  detail  of  the  work  by  those  in  au- 
thority. 

Canal. 

The  canal  is  similar  in  desiga  and  construction  to 
other  canals  on  this  .system,  and  in  fact,  follows  closely 
old  California  mountain  practice.  Water  is  diverted 
about  one-eighth  mile  below  the  inskip  power  house 
by  a  dam  across  South  Battle  Creek.  This  dam  is  of 
rubble  masonry  construction,  15  ft.  high,  having  a 
gravity  section  with  an  Ogee  face.  While  the  entire 
length  of  the  dam  has  this  sectitn  and  can  be  used 
as  a  wier,  there  is  a  space  50  ft.  long  in  the  center 
which  is  slightly  lower  than  the  rest  of  the  crest, 
which  under  ordinarj^  circumstances  would  carry  the 
overflow.  At  the  north  end  of  the  dam  is  a  rubble 
stone  wall  perpendicular  to  its  axis  and  forming  the 
outer  wall  of  the  canal.  It  extends  above  the  dam  for 
50  ft.  and  then  is  turned  into  the  bank,  two  large  in- 
take openings  admitting  the  flow  into  the  canal. 

This  w^all  extends  below  the  dam  about  300  ft.  nnd 
terminates  in  two  main  gates  which  control  the  flow 
into  the  canal.  The  design  of  these  gates  follows 
the  'practice  used  throughout  the  system,  being  con- 
structed of  heavy  timber,  bolted  to  the  rear  of  which 
are  iron  strips,  bearing  against  rollers.    This  arrange- 
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ment  makes  the  movement  oi  the  gates  comparatively 
an  easy  matter.  They  are  raised  and  lowered  by 
means  of  a  steel  rack  and  pinion  gear.  Between  the 
two  gates,  and  on  either  side  are  abutments  between 
which  the  gate  frames  are  mounted.  Immediateh- 
joining  the  gates,  and  in  the  canal  wall  are  a  pair  of 
waste  gates,  which  may  be  opened  to  return  the  flow 
to  the  river  should  it  be  necessary  to  make  repairs 
on  the  canal. 

The  canal  now  winds  its  way  along  the  side  hill 
about  two  miles  to  the  first  inverted  siphon.  The 
country  traversed  is  rolling  and  more  or  less  rocky, 
the  ground  being  largely  boulders,  cemented  by 
igneous  action,  having  a  hardness  almost  equal  to  solid 
rock  formation.  There  are  many  places  on  the  canal 
line  where  solid  rock  was  encountered  and  in  scmie  of 
these  the  work  was  not  only  very  difficult  but  the 
greatest  care  was  exercised  in  order  that  the  outside 
wall  of  the  canal  would  not  be  shattered.  In  this  sec- 
tion is  the  only  tunnel.  It  has  a  length  of  367  ft.,  a 
width  of  12  ft.,  and  a  height  of  9  ft.,  and  it  is  unlined. 

The  first  siphon  crosses  the  north  fork  of  Battle 
Creek.  It  is  riveted  steel  pipe  %  in.  thick  and  having 
a  lengtli  of  1270  ft.  The  inside  diameter  is  76  in.  and 
the  greatest  head  on  the  pipe  is  80  ft.  At  the  creek 
crossing  the  pipe  is  carried  on  rubble  masonry  piers, 
the  central  50  ft.  span,  being  supported  on  a  Howe 
truss  bridge.  The  entrance  of  thi,-i  siphon  likewise  has 
its  equipment  of  a  pair  of  sluice  gates  and  a  pair  of 
waste  gates.  This  siphon  terminates  in  a  large  block 
of  concrete  which  acts  as  a  header  for  a  continuation 
of  the  canal. 

The  canal  now  continues  for  a  distance  of  1000  ft. 
and  entrance  is  made  to  the  second  siphon.  This 
siphon  is  one  of  the  particularly  interesting  engineer- 
ing features  of  this  work.  It  has  a  total  length  of  3537 
ft.  The  greatest  head  is  115  ft.  The  greatest  head 
on  the  concrete  section  is  46  ft.  For  the  first  1815  ft. 
it  is  of  reinforced  concrete  with  an  inside  diameter 
of  S7  in.  The  thickness  of  concrete  at  the  bottom 
is  7  in.  and  5  in.  at  the  top.  Concrete  pipe,  while  per- 
haps costing  more  than  steel  pipe,  will  have  a  nnu-li 
greater  life. 

The  pipe  is  made  in  wooden  forms,  both  inside  and 
out.  It  is  reinforced  with  one  layer  of  triangle  mesh 
fabric,  the  weight  of  the, fabric  being  varied  in  pro- 
portion to  the  head  on  the  siphon,  to  get  a  safety  fac- 
tor of  two  without  reference  to  the  strength  of  con- 
crete. For  stiffening  a  longitudinal  strip  is  placed 
along  the  top  and  also  the  bottom  of  the  pipe.  Be- 
tween the  concrete  and  steel  sections  is  an  expansion 
joint  inclosed  in  a  block  of  concrete  10  ft.  square,  and 
having  a  depth  of  12  ft.  .\  complete  crushing 
and  mixing  plant  was  erected  convenient  to  the  pipe. 

The  steel  section  has  a  minimum  inside  diameter 
of  86  in.  and  a  thickness  of  '4  in-  -'^i  the  lowest  point, 
where  it  crosses  Baldwin  Creek,  this  siphon,  like  the 
first  one,  is  supported  on  rubble  masonry  piers,  and 
the  longest  span  is  carried  on  15  in.  I  beams.  This 
crossing  is  not  as  difficult  or  extensive  as  that  of  the 
first.  From  the  outlet  of  siphon  No.  2  there  is  no  in- 
terruption in  the  canal  until  the  forebay  is  reached. 


Commencing-    a    Section    of    Conrvetc    f'ipp. 

Kuildins   Concrete    Pipe. 
Cru.sliing-  Plant  and   I^inisherl  Pipe  in   Place. 

Steel   Section    Crossing   Baldwin    Creek. 
Kntire  Siphon,  Concrete  Section   in  Distance. 


414 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.   19 


Betweei\  the  intake  and  the  first  siphon  the  canal 
has  a  capacity  of  325  second  feet  or  13,000  hydraulic 
miners'  inches  of  water.  The  width  at  the  bottom  is 
11  ft.  and  the  depth  of  water  Syi  ft. 

As  the  canal  is  not  lined  throughout,  there  is  no 
attempt  to  maintain  any  predetermined  slant  to  the 
sides.  In  fact,  the  material  at  almost  all  points  is  such 
that  the  sides  are  practically  vertical.  At  a  few  places 
where  there  might  be  danger  of  the  side  wall  falling 
in,  a  dry  rubble  wall  has  been  built  to  form  a  sort  of 
rip-rap.  Below  the  outlet  of  the  second  siphon  the 
canal  has  a  greater  capacity  than  at  the  entrance,  as 
considerable  water  is  supplied  from  the  several  -creeks 
which  are  crossed  by  the  siphon.  In  this  section  the 
canal  has  a  width  of  16  ft.  on  the  bottom ;  the  depth  of 
water  is  6^  ft.  and  the  normal  capacity  is  500  second 
ft.  or  20,000  hydraulic  miners'  inches  of  water. 

The  water  supply  from  the  small  streams  is  addcl 
as  follows:  A  small  masonry  dam  in  North  Battle 
Creek  diverts  the  flow  into  a  canal,  which  carries  the 
water  two  miles,  and  delivers  it  into  Darrah  Creek. 
This  water  with  that  of  Darrah  Creek  flows  down  the 
creek  to  a  point  below  the  junction  with  Baldwin 
Creek,  when  another  small  diverting  dam  is  reached. 
From  here  the  flow  is  carried  in  a  semi-circular  steel 
flume  having  a  diameter  of  10  ft.  to  a  point  near  the 
outlet  of  siphon  No.  2,  where  it  is  delivered  into  the 
main  canal. 

The  9  spillways  throughout  the  length  of  the 
canal  are  constructed  of  rubble  masonry.  Six  of  them 
are  at  points  where  the  canal  crosses  small  canyons 
or  gulches.  In  construction,  a  masonry  wall  is  built 
across  the  gulch  acting  as  the  outer  wall  of  the  canal. 
At  the  bottom  of  this  wall  is  a  concrete  sand  box  and 
in  the  wall  itself  are  a  pair  of  sluice  gates  consisting 
of  cast  iron  plates  on  brass  bearing  guides.  The  open- 
ings are  30x30  in.  and  are  operated  by  a  screw  and 
nut  in  a  bronze  bearing. '  The  dimensions  of  the  spill- 
wavs  are :  length  140  ft. ;  crest  above  bottom  of  ditch 
8  ft. 

The  canal  was  excavated  throughout  by  means 
of  steam  shovels,  four  shovels  being  used  at  times. 
Two  were  No.  49  Marion  }i  yard  rock  dipper,  25  ft. 
boom  and  14  ft.  dipper  sticks,  one  was  a  model  30 
Vulcan,  and  one  a  No.  60C  Bucyrus.  The  latter  is  of 
a  considerably  greater  capacity  than  the  other  three 
and  it  is  interesting  to  note  in  this  connection,  that 
due  in  all  probability  to  its  larger  capacity  and  longer 
boom,  its  work  was  not  as  satisfactory  either  in  econ- 
omy or  speed  of  excavation,  as  the  smaller  machines. 
Under  the  best  conditions  of  work,  it  was  observed 
that  one  Marion  shovel  working  on  a  day  and  night 
shift  could  excavate  615  yards  per  day. 

In  excavating  the  canal  the  first  operation  was 
to  drill  three,  but  more  generally,  four  holes  abreast 
and  to  the  bottom  of  the  cut.  These  holes  were 
drilled  with  2j4  i--  Burleigh  drills,  and  the  rows  were 
spaced  about  8  ft.  apart.  The  amount  of  explosive  in 
loading  was  determined  from  the  nature  of  the  drill- 
ing. The  explosive  used  was  40%  giant,  20%  stump- 
ing powder  and  black  powder.  The  holes  on  the  lower 
side  of  the  canal  were  invariably  loaded  lighter  than 
those   on   the   upper   side,   to   prevent   shattering  the 


outer  wall.  From  20  to  26  holes  were  fired  from  a 
battery  to  a  round. 

After  the  shovels  it  was  necessary  to  clean  and 
trim  the  cut.  This  was  done  with  the  derricks, 
mounted  on  the  lower  bank.  There  were  eight  of 
these  derricks,  two  being  driven  by  electric  motors, 
and  six  with  air  driven  hoists.  With  each  derrick  was 
a  complement  of  about  14  men,  whose  principal  work 
was  to  load  skips  by  hand.  These  skips  are  hoisted 
out  of  the  cut  and  dumped  over  the  outer  bank. 

The  steam  shovels,  as  well  as  the  hoists  already 
mentioned,  were  operated  by  compressed  air.  This 
was  supplied  wherever  necessary  from  4  in.  mains, 
laid  on  the  ground  along  the  line  of  canal.  .Air  was 
delivered    directlv    into    the    boilers    on    the    shovels. 


Fuifbaj-   lieservdir    Excavation,    I'enslock   Intake   in 
Middle    Distance. 

Cleaning  and   Trimming  Canal   Excavation   Follow- 
ing   Steam    Shovel. 

This  was  found  to  be  more  economical  than  using 
fuel  hauled  over  mountain  roads  from  15  to  25  miles. 
On  the  other  hand,  electric  power  to  drive  the  com- 
pressors, being  surplus  power,  cost  practically  nothing. 
There  were  four  compressor  plants,  one  near  Siphon 
No.  2,  one  about  one-half  way  down  the  canal,  one 
ahout  three-quarters  of  the  distance,  and  the  last  one 
at  the  boiler  shop  between  the  forebay  and  power 
house.  These  compressor  plants  were  naturally  tem- 
porary affairs,  although  the  foundations  for  the  ma- 
chines in  all  cases  were  well  constructed  of  concrete. 
The  largest  of  these  plants,  which  was  the  second 
named,  was  equipped  with  six  compressors  as  follows: 

1  Ingersoll-Sargent  two  stage  compressor,  capacity  S.'jO 
c.r.m.  driven  by  a  150  li.p.,  2000  volt  G.  E.  motor. 

1.  Ingersoll-Sargent  420  c.f.m.  compressor,  and  1  Laid- 
law-Dunn-Gordon  240  c.t'.m.  compressor,  both  being  driven 
from  a  common  shaft  by  a  150  h.p.,  440  volt  G.  E.  motor. 
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2  single  stage  Giant  compressors,  capacity  220  c.t.m., 
driven  by  50  h.p.  Bullock  motors. 

1  two  stage  Laidlaw-Dunn  compressor,  capacity  8S0 
c.f.m.,  driven  by  a  200  h.p.,  2000  volt  Form  M,  G.  E.  motor. 

The  other  compressor  camps  were  more  or  less 
similar  in  equipment  to  this  camp,  but  in  no  case  of 
as  great  a  capacity.  In  some  cases  it  was  necessary 
to  pump  water  a  distance  of  several  miles  from  Battle 
Creek  to  supply  the  camps  and  compressors.  A  trans- 
mission line  was  built  early  in  the  work  from  Inskip 
power  house  to  Coleman.  This  line  was  tapped  wher- 
ever necessary  to  deliver  6600  volt,  3-phase  current. 
Eventually  this  line  will  be  used  for  66,000  volt  trans- 
mission. 

The  canal  terminates  at  the  forebay  which  con- 
sists mainly  of  two  wing  walls  thrown  up  by  excava- 
tion with  a  steam  shovel.     These  walls  flare  out  from 


Penstock  Intake. 
Six-foot  Pressure  Pipes. 

the  penstock  which  is  of  rubble  masonry.  The  pen- 
stock has  a  straight  section  17  ft.  wide  in  which  are 
placed  the  main  submerged  sluice  gates,  each  having 
an  opening  6  ft.  high  and  8  ft.  wide.  The  water,  how- 
ever, has  a  depth  of  18  ft.  Beyond  these  gates  the 
penstock  walls  diverge  until  the  width  between  them 
is  50  ft.  Entering  the  front  wall  are  the  two  main 
pipe  lines.  The  ends  of  these  pipes  are  flared  where 
they  pass  through  the  wall,  and  are  given  an  elliptical 
section. 

There  will  be  no  screens  in  this  penstock,  but  in 
the  canal  before  it  empties  into  the  forebay  will  be 
placed  a  set  of  grizzlies,  and  a  waste  gate  and  sand 
box.  The  grizzlies  are  built  up  of  2^  in.  x  Y^  in. 
steel  bars,  spaced  2  in.  apart.  They  are  mounted  in 
a  frame  of  railroad  iron,  and  set  in  inclined  position 
in  masonry  walls. 


Pipe  Lines. 

There  are  two  pipe  lines  laid  parallel  to  each  other, 
although  there  are  slight  variations  due  to  the  contour 
of  the  hill  down  which  the  pipes  are  laid.  These  pipes 
are  built  of  steel  plates,  double  riveted  on  the  long 
seams  and  single  riveted  on  the  round  seams  in  the 
tipper  sections,  but  in  the  lower  sections  the  round 
seams  are  double  butt  joints,  and  the  long  seams 
triple  riveted.  The  pipes  have  a  diameter  at  the  tip 
of  6  ft.  and  a  thickness  of  ^  of  an  inch.  This  tapers 
to  a  diameter  of  5  ft.  and  at  the  bottom  a  thickness 
of  Yi  in.  Just  before  the  approach  to  the  power  house 
both  pipes,  in  order  to  maintain  an  even  grade,  pass 
through  tunnels,  one  being  about  100  ft.  and  the  other 
400  ft.  long.  This  plant  being  equipped  with  three 
main  generating  units  it  is  necessary  in  adopting 
two  pipe  lines  to  make  a  third  connection  common 
to  each.  This  was  done  by  placing  a  saddle  on  each 
pipe,  the  connections  from  which  converge  to  a  steel 
Y.  In  each  of  the  pipes  beyond  the  saddle  is  a  48  in. 
hydraulically  operated  gate  valve.  In  each  of  the  con- 
verging pipes  for  the  three  units  and  just  before  they 
reach  the  Y  there  is  placed  a  48  in.  gate  valve  similar 
to  the  others.  Beyond  the  gate  valves  of  the  two  main 
pipes  and  also  the  Y  of  the  third  pipe  direct  connec- 
tion is  made  horizontally  under  the  level  of  the  power 
house  floor  to  the  water  wheels.  A  pipe  connection  to 
supply  the  exciters  is  taken  from  each  of  the  converg- 
ing pipes  already  mentioned  through  saddles  placed 
on  these  pipes.  Each  of  these  connections  is  a  pipe  12 
in,  in  diameter  and  each  after  passing  through  out- 
side steel  screw  stem  operated  gate  valves  join  in  a 
T  connection  from  which  is  taken  a  common  pipe  12 
in.  in  diameter.  This  also  passes  under  the  power 
house  floor  and  is  carried  through  a  Y  branch  to  the 
exciter  water  wheels.  The  station  water  supply 
system  supplying  water  for  various  purposes  in  the 
building  and  about  the  grounds  is  taken  from  this 
exciter  pipe  and  the  desired  pressure  is  obtained  by 
passing  the  water  through  a  pressure  regulator. 

The  main  gates  are  operated  by  the  main  water 
pressure  on  the  operating  pistons,  and  is  controlled 
by  means  of  four  way  valves.  These  gates  were  de- 
signed by  Allis-Chalmers  Co.  and  built  by  Crane  &  Co. 

The  total  length  of  the  main  pipe  lines  is  3600  ft. 
The  total  fall  from  the  surface  of  the  reservoir  when 
full  to  the  surface  of  the  tail  water  at  the  power  house 
is  487.53  ft. 

Power  House. 

The  power  house  is  situated  at  the  edge  of  the  in- 
cline about  300  ft.  back  from  Battle  Cree'k.  This  was 
done  to  shorten  the  pipe  lines  as  much  as  possible 
and  also  to  provide  for  a  receiving  pond  at  the  lowest 
possible  level,  to  give  draft  for  the  water  wheels. 
The  power  house  is  a  steel  frame  structure,  mounted 
on  a  solid  block  of  concrete,  as  a  foundation  both  to 
the  building  and  the  machinery.  The  foundations  are 
carried  down  to  a  stratum  of  sandstone,  which  is 
slightly  below  the  level  of  the  bottom  of  the  draft 
tubes.  A,  tunnel  12  ft.  wide  and  9  ft.  deep  runs 
throughout  the  length  of  the  building  directly  in  the 
rear  of  the  machine  foundations.  This  tunnel,  de- 
scribed later,  is  used  for  the  various  systems  of  pipings 
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Power    House,    Pipe    Line    and    Arrester    House    During    Construction. 


and  for  oil  tanks,  etc.  The  length  of  the  building  is 
118  ft.  and  the  width  59  ft.  It  is  arranged  in  two  bays. 
In  the  main  bay  having  a  width  of  35  ft.  is  placed  all 
of  the  generating  machinery.  In  the  other  bay  is 
placed  the  low  and  high  tension  switching  apparatus. 
The  walls  are  of  reinforced  concrete  construction  in 
the  form  of  Hyrib  expanded  steel  covered  with  cement 
plaster,  and  have  a  thickness  of  2  in.  This  construc- 
tion makes  the  building  absolutely  fireproof  and  except 
for  the  window  frames  and  sashes  this  feature  is  car- 
ried throughout.  The  danger  of  fire  from  the  small 
amount  of  wood  contained  in  these  parts  is  remote,  as 
any  probability  of  fire  would  be  from  sources  within 
the  building  and  probably  never  from  fire  which  could 
be  communicated   from   the  outside. 

In  the  main  bay  are  placed  the  three  main  gen- 
erating units,  and  the  two  exciter  units.  In  a  recess 
under  the  switchboard  and  in  the  center  of  the  build- 
ing are  all  the  auxiliaries.  The  arrangement  of  appa- 
ratus has  been  carefully  considered  from  the  stand- 
point of  operation,  this  system  having,  like  all  large 
transmission  systems,  its  own  problems  and  peculiari- 
ties to  contend  with.  It  is  intended  that  a  man  at  the 
switchboard  will  at  all  times  have  complete  control  of 
every  part.  At  the  same  tiine  he  will  be  within  sight 
of  every  piece  of  apparatus  and  also  within  sight  of  the 
assistant  operator  who  may  be  at  any  part  of  the 
building.  This  reduces  the  efficient  running  force  to 
two  men,  and  in  case  of  emergency  the  plant  can  be 
operated  entirely  by  the  man  at  the  switchboard. 

At  the  rear  of  the  main  bay  is  a  line  of  support- 
ing columns  which  carry  the  second  and  third  floors 
in  the  building.  Between  these  columns  and  setting 
back  from  the  main  bay  are  the  cells  containing  the 
four  raising  transformers.  On  the  second  floor,  which 
extends  between  the  four  center  columns  of  the  build- 
ing, is  the  switchboard  and  controlling  apparatus,  10 
ft.  above  the  main  station  floor.  A  platform  extends 
out  into  the  main  bay  4  ft.  which  enables  the  switch- 
board operator  tu  see  every  part  of  the  interior.  At 
the  left  of  the  switchboard  are  two  rooms,  one  of  which 
is  used  as  an  office  or  record  room,  and  the  other  as 
a  telephone  booth.  At  the  right  of  the  switchboard  is 
a  dressing  room  and  lavatory  for  the  operators.  To 
the  rear  of  the  switchboard  is  a  storeroom. 


Un  a  level  with  this  floor  and  in  the  rear,  extend- 
ing the  entire  length  of  the  building,  is  the  high  ten- 
sion operating  room.  This  is  reached  from  the  switch- 
board through  two  fire-proofed  doors.  In  this  room, 
mounted  on  the  floor  are  seven  sets  of  3-pole  66,000 
volt  oil  circuit  breakers.  Directly  over  these  circuit 
breakers  and  supported  from  the  steel  frame  of  the 
building  are  the  disconnecting  switches  which  operate 
m  connection  with  the  circuit  breakers.  Oil  the  rear 
wall  of  the  building  are  mounted  the  line  disconnecting 
switches,  the  choke  coils  and  line  ammeters,  and 
directly  above  these,  placed  in  the  wall  are  the  wall 
insulators  through  which  the  outgoing  lines  pass. 

The  third  floor  of  the  building  is  10  ft.  above  the 
switchboard  floor  and  occupies  in  width  only  the 
space  above  the  transformers,  but  extending  through- 
out the  length  of  the  building.  On  this  floor  are  placed 
generator  and  transformer,  6000  volt  circuit  breakers 
and  their  disconnecting  switches,  all  being  mounted 
in  concrete  compartments.  The  connections  from  the 
generators  to  these  switches  pass  under  the  main  sta- 
tion floor  and  thence  up  the  walls  between  transformer 
compartments  and  directly  into  the  circuit  breaker 
compartments.  These  conduits  consist  of  three  in. 
Orangeburg  fibre  laid  directl}-  in  the  concrete.  The 
cables  connecting  the  generators  and  the  switches  are 
600,000  cm.  varnished  cambric  covered  and  weather- 
proofed. 

The  interior  of  the  building  is  given  a  plain  plas- 
ter finish  without  any  effort  to  conceal  the  structural 
steel  of  the  frame.  The  roof  is  of  galvanized  corru- 
gated iron  directly  mounted  on  steel  channels.  The 
gutters  are  formed  into  the  coping  and  are  of  rein- 
forced concrete.  There  is  a  monitor  5  ft.  higher  than 
the  main  roof  and  12  ft.  wide  which  was  adopted  to 
give  ventilation  during  the  summer  months,  when 
there  is  always  experienced  much  warm  weather. 
This  monitor  is  amply  supplied  with  windows  which 
can  be  left  open  at  least  part  of  the  year.  The  under- 
side of  the  roof  and  all  structural  steel  are  painted  a 
pale  blue,  giving  a  light  and  pleasing  finish. 

The  exterior  finish  of  the  building  is  plain,  only 
enough  decorative  finish  being  allowed  to  give  the 
building  a  chaste  appearance  and  some  attempt  at  ar- 
chitectural   symmetry.      The    upper    circular    part    of 
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the  windows  are  finished  with  an  ornamental  projec- 
lion  which  prevents  rain  and  water  running  down  the 
wall  from  leaking  past  the  window  frames.  Between 
the  main  part  of  the  wall  and  the  second  row  of  win- 
dows there  is  a  lintel  or  cornice  which,  while  it  is 
proportioned  for  a  decorative  effect,  acts  a^  a  water 
shed  in  addition  to  the  projections  o\er  the  windows. 
Ihe  eaves  are  built  into  the  coping  and  water  from  the 
roof  is  carried  away  through  short  pi|)es  which  are 
inserted   through   the   coping. 

Between  the  power  house  and  Battle  t'reek  there 
is  a  natural  swale  which  extends  parallel  to  and  down 
the  creek  for  a  distance  of  about  a  quarter  of  a  mile, 
This  was  probably  caused  by  the  throwing  up  of  a 
gravel  bar  which  now  confines  the  creek.  The  existence 
of  this  swale  made  it  possible  to  form  a  discharge  canal 
which  allows  the  discharge  flow  to  join  the  creek  at  a 
point  where  a  considerable  drop  is  obtained.  Begin- 
ning directly  in  front  of  the  power  house  an  excava- 
tion has  been  made  down  to  the  bottom  of  the  level 
of  the  draft  tubes.  This  excavation  is  about  -H)  ft. 
wide;  it  is  lined  with  concrete  retaining  walls  and  Hoor. 

By  this  means  a  pond  or  afterbay  is  formed  in 
front  of  the  building  which  maintains  draft  at  all 
times.  Beyond  the  afterbay  the  discharge  is  con- 
tracted to  form  a  narrow  straight  section.  This  is 
for   use   of  an   Anderson    measuring   device.      Beyond 


Main  Wlieel.s  and  .Automatic  Relief  Valve  Outlets. 

this  the  ditch  is  extended  to  carry  the  flow  to  a  point 
where  it  can  join  Battle  Creek. 

L'nderneath  the  rear  portion  of  the  power  house 
and  on  a  level  with  the  main  station  floor  is  a  space 
]2  ft.  wide  and  the  length  of  the  building  which  is 
utilized  as'  a  shop  and  storeroom.  This  is  a  handy 
arrangement  as  it  brings  the  shop  close  to  the  center 
of  operation.  At  the  same  time  it  is  out  of  view  from 
the  main  interior  and  is  separated  by  fireproof  walls. 
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Equipment. 

There  arc  three  main  generator  iniits.  These  arc 
placed  in  the  main  bay,  the  center  hne  being  parallel 
to  the  length  of  the  building.  Each  consists  of  a  40CO 
k.v.a.,  3-phase,  6600  volt  generator,  which  operates 
at  450  r.p.m.  These  generators  are  interesting  on  ac- 
count of  their  liberal  design  and  also  for  the  high  speed 
at  which  they  operate.  The  rotors  have  a  diameter 
of  7  ft.  The  field  poles  are  dove-tailed  into  a  cast 
steel  spider.  The  coils  are  built  in  the  ordinary  man- 
ner of  strip  copper  one  turn  per  layer  wound  on  edge. 
Between  the  poles  are  placed  the  customary  brass 
(lamping  plates. 

The  stator  or  armature  is  built  in  the  ordinary 
manner,  the  3-phase  windings  being  arranged  2  slots 
per  pole,  and  are  star  connected.    The  system  of  venti- 


Discharsce    Canal     Fitted    With    Concrete    Anderson 
Measuring   Flume. 

lation  and  cooling  is  ingenious.  The  ventilating  ducts 
in  the  laminations  are  placed  close  together  at  the 
center  of  the  stator  and  the  spaces  are  gradually  in- 
creased toward  the  edges.  This  allows  a  greater  quan- 
tity of  air  at  the  point  of  greatest  heat.  The  outside 
cast  iron  frame  is  amply  provided  with  ventilating 
openings.  On  both  sides  of  the  frame  are  bolted  large 
cast  iron  end-bells.  On  both  sides  of  the  rotor  are 
mounted  centrifugal  fan  blades,  held  together  by  a 
shield,  the  whole  being  constructed  of  sheet  steel  and 
riveted.  The  rotary  action  of  this  part  sucks  air 
through  the  ventilating  opening  of  the  outside  frame, 
thence  through  the  openings  in  the  laminations,  past 
the  coils,  thence  out  on  either  side  through  the  fan 
blades  and  the  draft  is  eventually  delivered  parallel  to 
the  shaft  in  both  directions. 

The  water  wheels  each  consist  of  a  single  runner 
of  Francis  type.  They  are  inclosed  in  the  ordinary 
cast  iron  scroll  casing.  The  wheel  is  mounted  close  to 
the  generator  so  that  there  are  but  two  main  bearings. 
The   shaft    is,   however,    continued    through    the    run- 


ner into  a  third  collar  or  thrust  bearing.  This  con- 
sists of  a  number  of  rings  integral  with  the  shaft  which 
run  in  an  oil  bath  and  take  up  the  discharge  thrust  on 
the  runner.  The  runner  has  a  diameter  of  34  in.  and 
discharges  in  one  direction  into  the  draft  tube.  The 
wheel  has  a  full  load  rating  of  7000  horsepower.  The 
makers  guarantee  the  following  efficiencies :  at  one- 
half  load  78  per  cent;  at  three-quarters  load  80  per 
cent ;  at  full  load  82  per  cent. 

The  penstock  delivering  water  to  the  scroll  lies 
below  the  power  house  floor.  Separately  mounted  on 
two  cast  iron  bases,  at  a  level  with  the  floor  are  the 
operating  and  controlling  mechanisms  of  the  governor. 


Iiinu     K.\.A.     Generator     and    Water-wheel 
TOOn    H.P.    Francis    Turbine    and    Governor. 

This  is  designed  and  built  by  the  manufacturers  of  the 
water  wheel  but  is  of  the  Escher-Wyss  type  and  is 
operated  by  oil  under  a  pressure  of  250  lb.  per  sq.  in. 
The  exciters  are  two  in  number  and  are  placed  to- 
gether between  the  second  and  third  generating  unit 
at  a  point  handy  to  the  switchboard  should  it  be  nec- 
essary for  the  switchboard  operator  to  reach  them 
quickly.  The  exciter  generators  have  a  capacity  of 
225  kw.  They  are  direct  current,  120  volts  and  oper- 
ated at  a  speed  of  550  r.p.m. 

The  generator  is  of  the  standard  two-bearing  type 
and  the  water  wheel  runner  is  mounted  on  the  end 
of  the  generator  shaft  and  is  overhung.  The  water 
wheel  is  of  the  tangential  impulse  type  and  is  inclosed 
in  a  cast  iron  housing.  The  nozzle  is  of  the  needle 
type  and  is  operated  by  a  governor  somewhat  similar, 
but  smaller,  to  those  of  the  main  machines.  Within  the 
recess,  directly  beneath  the  switchboard  gallery,  the 
office  and  the  dressing  room,  are  placed  the  auxiliaries 
as  before  stated.  This  space  is  48  ft.  long  by  12  ft. 
wide  and  is  on  the  main  floor  level.    Within  the  space 
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are  placed  two  motor  driven  oil  pumps  to  operate  the 
governors.  These  each  consist  of  a  direct  current  50 
h.p.,  120  volt  motor,  driving  through  a  Morse  silent 
chain,  a  gear  type  oil  pump  which  is  inclosed  in  a  cast 
iron  reservoir.  There  is  also  placed  is  this  space  a  two 
cylinder,  6  in.  x  6  in.  water  cooled  air  compressor,  belt 
driven  by  a  15  h.p..  220  volt  induction  motor,  and 
also  a  General  Electric,  type  FP.  7  in.,  transformer-oil 
filter. 

Mounted  directly  under  the  switchboard  and  on  an 
iron  frame  are  the  three  main  generator  field  rheostats. 
The  pumping  units  were  furnished  by  the  Allis- 
Chalmers  Co.  of  Milwaukee ;  the  oil  filter  being  fur- 
nished by  the  General  Electric  Co.,  and  the  rheostats 
by  the  Cutler-Hammer  Co.  The  electrical  connec- 
tions between  the  main  generators  and  the  switches 
on  the  third  floor  gallery  are  through  Orangeburg 
fibre   duct   laid   directlv   into   the   concrete    floor    and 


Two    4000    K.V.A.    3 -Phase    Tran.sformei  s 


walls.  Within  each  duct  is  placed  the  600,000  cm. 
muslin  insulated  cables.  The  main  leads  from  the  ex- 
citers are  placed  in  Orangeburg  fibre  duct  and  consist 
of  bare  copper  bars.  This  device  was  used  to  provide 
the  large  carrying  capacity  necessary  and  the  Orange- 
burg forms  sufficient  insulation  for  the  low  voltage 
employed. 

The  transformers  are  four  in  number,  one  being 
a  spare.  Each  transformer  is  placed  in  a  recess  16  ft. 
long  and  12  ft.  deep.  They  are  mounted  on  low  struc- 
tural steel  cars.  These  cars  are  made  up  of  I  beams 
and  cast  iron  wheels  inclosed,  and  were  designed  to 
develop  the  necessary  strength  and  at  the  same  time 
raise  the  transformers  a  minimum  distance  of  8  in. 
above  the  floor.  They  run  on  30  lb.  T  rails  inserted 
in  the  concrete  floor  which  extend  out  into  the  main 
bay,  .so  that  the  transformers  may  be  moved  out  where 
they  can  be  picked  up  by  the  traveling  crane. 

The  transformers  have  a  capacity  of  4000  k.v.a. 
They  are  3-phase  delta  connected  on  the  primary  side 
for  6600  volts  and  star  connected  on  the  secondary 
side  for  66,000  volts.  They  rest  in  sheet  steel  cases 
with  cast  iron  bases,  tops  and  covers.  The  cooling  is 
accomplished  by  three  sets  of  copper  coils  and  the 
transformer  is  immersed  in  oil  in  the  usual  manner. 
Both  low  and  high  tension  leads  are  taken  out  through 


the  cover  through  the  conventional  bushings,  the  high 
tension  bushing  being  filled  with  insulating  compound. 
The  total  weight  of  the  core  and  case  is  20  tons  and  of 
the  oil,  10  tons,  making  the  weight  on  the  base  30  tons. 
Each  transformer  is  equipped  with  a  4  in.  quick  open- 
irjg  valve  near  the  bottom.  This  connects  with  the 
extensive  oil-storage  and  filter  system,  and  also  with  a 
special  sewer  for  use  in  case  it  is  desired  to  entirely 
get  rid  of  the  oil.  There  is  also  a  J4  in.  filling  pipe. 
This  is  carried  up  the  side  of  the  case  to  the  top  and 
after  entering  extends  to  the  bottom  of  the  case. 
Through  this  pipe  oil  may  be  delivered  from  the  stor- 
age tanks  and  incidentally  through  the  filter,  directly 
to  the  bottom  of  the  transformer.  Thus  the  trans- 
former may  be  filled  without  splashing  or  getting  air 
trapped  under  the  oil. 

The  switchboard  is  of  the  conventional  panel  type, 
the  slabs  being  of  black  slate.  There  are  7  panels. 
The  first  two  are  each  for  an  exciter.  The  third  is  a 
control  panel  on  which  is  mounted  a  Tirill  regulator. 
The  next  three  panels  are  for  the  main  generating" 
imits,  and  the  last  panel  controls  the  transmission 
lines.  The  switchboard  occupies  the  space  between 
two  steel  columns  at  the  exact  center  of  the  building. 
F.efore  it  is  the  4  ft.  balcony  extending  out  into  the 
main  bay  on  which  the  switchboard  operator  stands 
and  from  which  he  can  observe  all  parts  of  the  build- 
ing. Mounted  upon  the  first  two  panels  are  the  volt- 
meters and  ammeters,  and  a  double  pole,  single  throw 
main  line  exciter  switch.  On  the_  third  panel  is 
mounted  the  Tirill  regulator  which  derives  its  oper- 
ating current  from  potential  transformers  in  the  66,000 
volt  bus  lines.  The  generator  panels  are  each  equipped 
with  one  ammeter  and  three  point  switch,  one  record- 
ing polyphase  wattmeter,  one  integrating  polyphase 
wattmeter,  one  frequency  indicator,  one  power  factor 
meter  and  the  control  handles  to  operate  the  remote 
control  generator  and  transformer  oil  circuit  breakers. 

On  the  lower  part  of  these  panels  is  a  time  limit 
relay  to  operate  on  the  aforesaid  circuit  breakers.  The 
transmission  line  panel  is  equipped  with  the  controll- 
ing apparatus  to  trip  the  66,000  volt  circuit  breakers. 
These  switches  are,  however,  set  by  hand.  At  one 
end  of  the  switchboard,  and  in  the  rear  of  it  is  placed 
the  extra  panel  on  which  are  mounted  double  throw 
switches  controlling  the  14  station  lighting  and  out- 
lying building  circuits,  the  reservoir  indicators  and 
bell  and  signal  circuits.  To  the  left  of  .he  switch- 
board in  the  telephone  room  are  four  circuits  coming 
from  the  outside.  Mounted  on  a  steel  frame  is  a  tele- 
phone switchboard  equipped  with  12  d.p.d.t.  and  7 
d.p.s.t.  knife  switches  and  the  proper  connections  to 
the  various  circuits.  There  is  also  an  extension  con- 
nection from  the  telephone  room  running  through 
conduit  to  a  point  in  the  floor  directly  in  front  of  the 
switchboard.  This  is  so  that  the  switchboard  operator 
mav  have  a  telephone  with  him  at  all  times  which  he 
can  plug  into  the  floor  receptacle,  and  enables  him 
to  have  telephone  conversation  without  leaving  his 
switchboard.  The  telephone  lines  on  entering  the 
rear  wall  of  the  building  pass  to  fuses  and  G.  E.  type 
Y  108  Form  B  telephone  transformers.  These  have 
a  ratio  1  to  1  and  are  tested  to  25,000  volts. 
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Station  Circuits. 
The  high  tension  00,000  voU  circuit  breakers  arc 
mounted  on  the  second  or  switchboard  floor  but  occupy 
a  space  in  the  rear  of  the  switchboard  and  trans- 
former compartments  and  extending  the  entire  length 
of  the  building.  There  are  four  sets  of  three  single 
pole  circuit  breakers  for  the  transformers  and  three 
sets  of  three  single  pole  circuit  breakers  for  the  three 
outgoing  transmis.sion  lines.  There  are  two  sets  of 
high  tension  bus  lines  which  are  suspended  from  the 
main  roof  trusses  of  the  building,  being  fastened  to 
two  section  Locke  suspension  insulators.    The  circuits 


On  the  third  gallery  or  floor  directly  above  the 
transformers,  as  before  stated,  are  mounted  the  gen- 
erator circuit  breakers.  These  switches  are  General 
Electric  Type  K4.  They  are  3-pole.  single  throw,  oil 
immersed  and  are  solenoid  operated  and  tripped.  They 
are  mounted  in  concrete  cells.  The  disconnecting 
switches  are  placed  between  the  generator  and  trans- 
former circuit  breakers,  and  also  an  equalizing  bus. 

In  operation,  current  passes  through  the  generator 
K4  circuit  breaker,  thence  through  two  sets  of  discon- 
necting switches,  which  are  mounted  in  their  respective 
concrete  cells  and  thence  through  the  transformer  K4 

circuit  breaker  to  the  transformer.  The  equaHzing  are  arranged  so  th^t  current  passes  from  the  trans- 
bus  connection  is  taken  off  between  the  two  sets  of  former  directly  into  its  oil  circuit  breaker,  thence 
disconnecting  switches  already  mentioned  and  has  in      through  two  sets  of  disconnecting  switches  to  the  two 

lius  lines.  Outgoing  current  passes  from  the  two 
bus  lines  through  two  sets  of  disconnecting  switches. 
■  hence  joining  and  through  the  outgoing  oil  circuit 
breakers,  thence  throimh  another  set  of  disconnecting 
switches,  a  high  tension  ammeter,  and  choke  coils,  into 
the    line. 

(ireat   care  ha^  lieen  taken   in   arranging  this  sec- 
fou   to  prexent   the  possibility  of  confusion  in  a  time 
of  troul)le  or  of  accident  of  any  kind,  which  may  arise. 
;md  the  arrangement  has  been  made  just  as  nearly  fool- 
proof as  it   is  possible  to  do  so  with   such  an  elabora- 
tion  of  connections.       The   transformer   circuit    break- 
ers   are    placed    against    the    wall    adjacent    to    their 
lesiiective  transformers.     The  line  circuit  breakers  are 
placed  on  the  other  side  of  the  room  against  the  wall 
ilirectlv  below  their  res))ecti\e  lines.     The  disconnect- 
ing switches  are   placed   in   two   lines   ihrfnighout   the 
length   of  the  room,  being  hung   from   steel   channels, 
supported    from   the   stiffening  trusses  of  the  building 
and     are     i)lacrd     horizontally.       The     disconnecting 
s-vitches  for  the  outsjoing  lines  are  placed  on  one  line. 
Those  on   the  trans*^oriner  circuit   breakers  are  placed 
on    another   line   and    in    all    cases   these   switches  are 
dircctlv  above  the'r  resnectixe  oil  switches.    The  hori- 
zontal arrangement  of  these  switches  was  made  for  the 
luirpose  of  simplicitx'  and  safety  of  operation  as  there 
is   nothing  beneath   them    to   interfere   in   any   way   in 
operating  them.     To   prevent   the  possible   danger  of 
their  falling  out   in   case   the  switch  jaws   should   be- 
come loosened,  a  device  designed  for  this  installation 
has  been  placed  on  the  clip  which  automatically  locks 
the  bar  with  a  latch  when  the  switch  is  closed.    The  act 
of  pulling  the   switch   open,   automatically   opens   the 
latch,  the  two  actions  being  made  at  the  same  instanl. 
This  device,  while  simple  is  positi\'e  and  prexents  the 
possibility  of  serious  trouble. 

The  high  tension  circuit  breakers  are  General 
Electric  Type  KIO.  The  disconnecting  switches  are 
of  the  same  make  and  of  the  standard  type,  mounted 
on  porcelain  columns.  .\11  wiring  is  done  with  ^  in. 
copper  tubing  to  piex-ent  corona,  and  reduce  the  dan- 
ger of  short  circuiting  between  lines.  Throughout,  a 
consistent  distance  between  wires  has  been  maintained 


High  Tension  Switch  Gallery.  .Showing  Oil  Circuit 
Breakers  on  Outgoing  Lines  in  Foreground  and  Dis- 
connecting   Switclies    Overhead. 

Low  Tension  Switch  Galler.v.  Showing  Cenierator 
and  Transformer  Switch  Cells  on  Right  and  Higii  Ten- 
sion   Switches    on    Left. 


its  own  line  a  set  of  disconnecting  switches.  There 
are  4  of  these  sets  of  circuit  breakers  aiul  disconnect- 
ing switches  in  their  respect i\e  concrete  compartments. 
The  equalizing  bus  extends  the  length  of  the  building 
directly  in  the  rear  of  the  four  sets  and  consists  of 
600,000  cm.  muslin  covered  cable  placed  in  Orange- 
burg fibre  which  in  turn  is  embedded  in  a  concrete 
wall.  The  switch  sets  are  placed  directly  over  their 
respective     transformers    and    in    all    cases    oft'er    tlie 


shortest  distance  between   generator  and   switch,  and 

switch  and  transformer.     While  they  are  near  to  the      of  3  ft.  and  between  any  wire  and  any  ground  of  2  ft. 

switchboard    so   that   in   case   of   trouble   they   can   be      In  case  of  a  short  circuit  in  the  high  tension  wire  the 


easily  and  freely  reached  they  are  entirely  out  of  the 
way  of  unauthorized  persons  who  might  be  wander- 
ing around  the  station  and  accidentally  come  in  con- 
tact with  a  live  part. 


greatest  damage  that  could  probably  be  done  would 
be  the  shutting  down  of  the  plant,  as  there  is  abso- 
lutely nothing  to  burn.  There  are  no  barriers  or  cells 
of  any  description  in  the  high  tension  work. 
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Contrary  to  past  practice  in  California  the  wires 
leaving  the  building  do  not  pass  through  windows  or 
openings  but  through  the  center  of  a  Locke  wall  insu- 
lator. This  insulator  was  designed  for  this  plant  and 
consists  of  an  18  in.  wall  insulator  in  which  is  cemented 
a  3  in.  glazed  porcelain  tube  3  ft.  long.  The  conductor 
through  the  insulator  is  a  piece  of  brass  tubing 
threaded  at  each  end  and  supplied  with  lock  nuts  and 
connectors. 

In  order  that  these  insulators  could  be  mounted 
in  the  steel  and  concrete  wall  cheaply  and  also  in  such 
a  manner  that  the  insulators  could  be  easily  removed 
without  breaking  or  damaging  the  wall,  a  simple  de- 
vice was  adopted.  A  circular  opening  was  left  in  the 
steel  reinforcement,  slightly  smaller  than  the  insu- 
lator. Fastened  to  this  on  the  outside  was  a  ring  made 
of  thin  galvanized  iron,  having  a  diameter  slightl" 
in  excess  of  that  of  the  insulator,  and  a  width  of  H-^  in. 
This  sensed  as  a  socket  in  which  the  insulator  could 
be  placed.  The  concrete  was  then  applied  to  the 
reinforcement,  and  a  tight  joint  made  around  the  sheet 
iron  ring.  After  the  insulator  is  placed  in  the  wall 
a  ring  made  of  common  Yi  in.  round  iron  of  a  size  to 
just  slip  within  the  sheet  iron  ring  is  placed  against 
the  insulator,  and  this  ring  is  in  turn  held  in  place  bv 
four  wrought  iron  clamps  which  are  held  by  V2  in. 
bolts  permanently  placed  in  the  wall  outside  of  the 
sheet  iron  ring.  Should  an  insulator  be  broken,  it 
may  be  removed  from  the  outside  by  simply  loosening 
the  four  nuts  holding  the  clamps,  which  hold  the  mov- 
able ring,  and  a  new  insulator  may  be  immediately  in- 
serted, and  fastened.  The  circuit  after  passing  through 
these  insulators  is  carried  dircctlv  to  the  pole  struc- 
tures of  the  various  lines  which  are  equipped  with 
Ceneral  Electric  aluminum  cell  lighting  arresters. 
These  are  placed  in  a  small  steel  and  concrete  building 
about  100  ft.  to  the  rear  of  the  power  station,  and  con- 
sist of  horn  caps  mounted  on  structural  frame,  and 
aluminum  cells  immersed  in  oil. 

Station  Wiring. 
All  operating  connections  between  the  high  and 
low  tension  circuit  breakers  and  the  switchboard;  also 
telephone  wires,  reservoir  signal  wires  and  lighting 
wires  are  carried  in  the  concrete  floors  in  galvanized 
steel  duct.  ProA-ision  is  made  for  lights  at  every  point 
of  the  buildine  where  it  might  be  necessarv  to  use 
a  light  either  continuouslv  or  on  occasion.  The  main 
bay  is  illuminated  from  six.  four-light  tungsten  clus- 
ters, mounted  on  the  lower  chord  of  the  roof  trusses. 
The  high  tension  compartments  are  similarly  lighted 
with   two  lamp   clusters. 

Poles. 

.Ml  high  tension  lines  and  connections  outside  of 
the  building  are  mounted  on  reinforced  concrete  poles. 
These  poles  vary  in  length  from  30  to  50  ft.,  as  to  their 
requirement.  They  are  square  in  section  with  a  mini- 
mum width  at  the  top  of  8  in.  and  a  width  at  the  bot- 
tom of  14  in.  in  the  highest  poles.  They  are  rein- 
forced with  round  steel  rods  and  w-ere  made  at  the 
point  of  erection. 

Tunnel. 

As  already  stated  there  is  a  tunnel  under  the  main 
floor  of  the  building,  which  extends  through  its  length. 


The  floor  over  this  tunnel  is  designed  to  carry  the 
hea\iest  load  which  could  be  applied,  and  is  12  in. 
thick,  and  reinforced  with  triangle  mesh  steel  fabric. 
There  are  two  man  holes  corresponding  with  man  holes 
in  the  transformer  oil  tanks,  and  one  large  opening 
made  of  steel  shapes.  A  part  of  this  opening  is  covered 
with  a  grating  which  gives  ventilation  to  the  tunnel 
and  the  remainder  is  covered  with  heavily  trussed 
steel  plates.  The  opening  is  of  sufficient  size  that  a 
transformer  may  be  lowered  through  it.  for  the  pur- 
pose of  removing  the  core,  by  means  of  the  traveling 
crane.  .'Ml  electric  power  conduits  are  placed  in  this 
floor.      In    the    tumiel    there    are    two    transformer   oil 


l-lear  of  Power  Hou.se.  Showing  Wall  In.sulator.s  uf 
Outgoing  Hig'h  Tension  Lines  and  Main  4S  in.  Hydraulic 
Gate    Valves. 

storage  tanks.  These  are  each  6  ft.  in  diameter,  16 
ft.  long,  and  will  hold  a  quantity  of  oil  somewhat  in  ex- 
cess of  that  used  in  one  of  the  raising  transformers. 
The  piping  system  between  these  tanks  and  the 
transformers  is  extensive  and  will  allow  oil  to  be 
circulated  from  any  transformer  to  either  tank;  from 
one  tank  to  the  other:  from  either  tank  through  the 
filter  to  any  transformer  or  to  a  point  outside  of  the 
building,  or  from  one  tank  through  the  filter  to  the 
other  tank.'  The  movement  of  oil  may  be  accomplished 
either  by  applying  compressed  air  to  the  tanks  or  by 
means  of  a  motor  driven  oil  pump  on  the  oil  filter. 
This  system  allows,  not  only  of  filtering  the  oil,  but  of 
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Map  of  Coleman  System. 


preserving  it  in  case  it  were  necessary  to  empty  a 
transformer  following  a  burn  out,  and  immediately  fill 
a  transformer  with  clean  spare  oil. 

There  is  also,  in  the  tvuinel  another  system  of  oil 
piping.  Oil  is  taken  from  the  pressure  tank  which  is 
supplied  by  the  governor  oil  pumps  already  described. 
It  is  carried  in  2  in.  galvanized  steel  pipes  and  dis- 
tributed to  the  five  water  wheel  governors.  The  re- 
turn from  the  governors  is  carried  in  3  in.  pipes  and 
is  brought  to  a  rectangular  sheet  steel  tank  placed 
on  the  floor  of  the  tunnel.  This  tank  acts  as  a  sump 
from  which  the  governor  pumps  draw  their  oil  supply. 

There  are  also  in  the  tunnel  four  systems  of 
water  piping  aside  from  the  main  water  wheel  supply 
pipes,  and  the  compressed  air  pipes.  The  first  of 
these  systems  of  water  piping  takes  the  supply  from 
the  exciter  supply  pipes  and  after  passing  through  a 
pressure  reducer  supplies  the  cooling  water  for  the 
transformers,  and  all  other  purposes  for  which  water 
is  used  in  and  about  the  power  house.  The  second 
system  takes  its  supply  from  each  of  the  main  water 
wheel  feeder  pipes  and  is  used  for  the  purpose  of 
filling  the  draft  tubes  before  the  water  wheel  is  started 
in  operation.  The  third  system  takes  its  supply  from 
each  of  the  main  pipe  lines  back  of  the  hydraulic  gates 
and  through  a  manifold,  supplies  water  under  full  pres- 
sure head  to  operate  the  relief  valves  on  the  main  water 
wheels.  The  fourth  system  supplies  cooling  water  for 
the  generator  bearings,  and  is  taken  from  the  house- 
system.  All  this  piping  is  arranged  to  be  free  of 
access  at  all  times.  The  tunnel  is  ventilated  and 
drained  at  several  points. 

The  construction  work  on  the  Coleman  system 
has  been  carried  out  entirely  by  the  company's  own 
corps  of  engineers,  with  the  exception  of  a  small  part 
of  the  canal  which  was  bcilt  under  force  account  con- 
tract. The  work  of  this  section  has  been  under  the 
general  charge  of  Mr.  Edward  Whaley.  The  con- 
struction of  the  power  house  has  been  in  charge  of  Mr. 
Perry  O.  Crawford,  and  the  work  designed  by  the 
w-riter  who  has  acted  as  consulting  engineer  for  the 
company.  The  time  of  construction  from  the  letting 
of  contracts  for  machinery  to  the  completion  and  com- 
mencement of  operation,  has  occupied  one  year  and  five 
months,  which,  considering  the  magnitude  of  the  work 
should  be  recognized  as  a  creditable  record. 


LOS  ANGELES  NEWS  LETTER. 

The  opening  meeting  uf  the  Los  Angeles  Section 
of  the  American  Institute  of  Electrical  Engineers  was 
addressed  b}'  Dr.  J.  A.  B.  Scherer,  president  of  Throop 
Polytechnic  Institute,  and  Mr.  George  A.  Damon,  dean 
of  the  same  institution,  at  Hamburger's  Cafe,  on  Oc- 
tober 17th.  The  meeting  was  presided  over  by  Mr.  O. 
H.  Ensign,  with  about  130  in  attendance.  Mr.  Ensign 
named  the  chairman  of  the  different  committees  for  the 
coming  year  as  follows :  Papers  Committee,  Prof.  R. 
W.  Sorensen  of  Throop  Polytechnic  Institute-;  Discus- 
sions Committee,  Mr.  C.  E.  Hogle,  of  the  U.  S.  Recla- 
mation Service ;  Membership  Committee,  Mr.  J.  E. 
Barker  of  the  Los  Angeles  Aqueduct ;  Entertainment 
Committee,  Mr.  A.  Kean  of  the  Pacific  Electric  Rail- 
way. The  executive  committee  consists  of  O.  H.  En- 
sign, chairman;  E.  R.  Northmare,  secretary;  C.  G. 
Pyle,  assistant  secretary;  J.  A.  Liththipe,  E.  F.  Scat- 
tergood,  J.  E.  McDonald,  and  R.  H.  Manahan.  Regu- 
lar meetings  will  be  continued  throughout  the  winter 
on  the  third  Tuesday  of  each  month,  to  which  all  vis- 
iting engineers  are  cordially  invited. 

The  contract  has  been  let  for  the  street  lighting  at 
Pasadena,  on  Orange  Grove  avenue.  There  will  be 
over  200  solid  bronze  ornamental  posts,  costing  approx- 
imately $100  each.  This  work  is  being  installed  by  the 
Southern  California  Electric  Company,  of  Los  Angeles, 
at  a  contract  price  of  approximately  $35,000.  Both 
of  the  telephone  companies,  the  Edison  Company  and 
the  municipal  plant,  are  preparing  to  remove  all  over- 
head wires  and  service  connections  on  this  street. 

The  municipal  plant  at  Glendale,  California,  will 
within  the  next  thirty  days  extend  their  lines  for  street 
lighting  and  service  connections  into  West  Glendale 
and  Tropico.  Plans  and  specifications  are  being  drawn 
for  about  a  mile  of  ornamental  street  lighting  work  and 
an  underground  system  on  the  main  streets  in  Glen- 
dale. 

The  city  engineer  of  Redlands,  California  is  again 
drawing  specification  covering  a  system  of  ornamental 
street  lighting  throughout  the  business  section. 

The  Home  Telephone  &  Telegraph  Company  of 
Los  Angeles  are  contemplating  building  two  or  three 
new  sub-stations  in  the  city  during  the  coming  year, 
together  with  other  improvements,  at  an  approximate 
cost  of  $350,000. 
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PRIMER  OF  APPLIED  THERMODYNAMICS." 
TENTH  LECTURE. 
Elements  of  Forced  Draft. 
Years  ago  Gallileo,  an  eminent  scientist  of  Italy, 
and  the  first  inventor  of  the  telescope,  climbed  the 
historic  "leaning  tower  of  Pisa"  and  by  dropping  can- 
non balls  of  different  sizes  and  weights  from  the  top 
of  the  tower  found  that  all  fell  to  the  ground  in  an 
equal  time  interval.  This  can  mean  but  one  thing; 
namely,  that  no  matter  what  the  size  or  weight  of  a 
body  may  be,  the  velocity  acquired  in  falling  at  a 
given  place  through  a  given  distance  is  identical  in 
each  case,  and  is  independent  of  the  weight  of  the 
body.  Hence  it  is  seen  that  the  height  through  which 
the  body  is  to  fall  is  the  essential  factor  entering  into 
the  computation  of  velocity.  It  is  found  in  elementary 
mechanics  that  this  velocity  is  computed  from  the  sim- 
ple relation 

v  =l/igh 
in  which  v  is  the  velocity  in  ft.  per  sec,  g  is  the  so- 
called  gravitation  constant  usually  taken  at  32.16,  and 
h  is  the  head  or  height  through  which  the  body  falls. 

Now  let  us  take  a  column  of  water  h  ft.  in  height 
as  shown  in  Fig.  23.     It  is  evident  that  on  the  bottom 


Pig.   23.     Water  Analogj'  of  Friction  Loss  in  Pipes. 

of  the  tank  there  would  be  a  pressure  over  every 
square  foot  of  surface  in  amount  equal  to  the  weight 
of  h  X  1  cubic  foot  of  water.  If  then  d  is  the  weight 
of  1  cubic  foot  of  water  the  pressure  per  square  foot 
is  equal  to  '  '' 

pi  =  h  d' 
If  now  we  fill  the  entire  enclosure  with  a  gas- 
say  air  for  example —  and  can  measure  the  pressure, 
we  can  apply  our  formula  if  we  know  the  density  or 
weight  of  the  gas  per  cubic  foot.  In  other  words,  we 
can  at  once  compute  h  which  is  from  the  above. 

h  =  — 
d 
Hence  we  make  at  once  a 
of  gases  under  pressure 


This  is  a  most  important  relationship  foi  it  can 
at  once  be  applied  to  steam  turbine  velocity  computa- 
tion and  also  to  computation  relating  to  the  air  com- 
pressor. For  instance,  dry  air  at  50°  F.  has  a  density 
of  0.0779  lb.  Consequently  if  we  take  air  at  ordinary 
pressure  of  (14.7  X  144)  lb.  per  square  foot  and  let 
it  flow  into  a  vacuum,  we  get  an  enormous  velocity. 


formula  for  the   flow 


-4^^  =  yJ2,f 


v=J2gE.^j2X32.16X14.7X144.^13217  f^         ,,, 

>      d      \  0.0779 

We  have  perviously  found,  however,  that  there 
is  a  most  important  relationship  connecting  the  pres- 
sure, volume  and  temperature  of  gases  which  is  sym- 
bolically expressed  as 

pv  =  RT 

where  p  is  the  pressure  in  lb.  per  square  foot  v  is  cubic 
feet  in  1  lb.  of  gas,  R  is  constant,  and  T  the  absolute 
temperature.  Since  density  is  the  weight  per  cubic 
foot  of  a  gas,  we  have  the  important  relationship 

1  P 

d  ==  —  or  d  = 

V  RT 

Hence  we  can  determine  at  once  the  density  of 
the  gas  under  consideration  for  any  pressure  and  tem- 
perature, and  having  computed  this,  we  then  find  its 
velocity  of  efflux  by  substituting  in  the  formula 


,  =  ^2,^=^2,^ 


RT 


We  must,  however,  be  careful  in  substituting  the 
correct  value  of  pi  in  the  last  formula  by  remembering 
that  this  pi  is  the  difference  in  pressure  between  the 
compressed  gas  and  the  outer  air  or  chamber  into 
which  the  gas  discharges,  while  p  is  the  absolute  pres- 
sure of  the  gas  under  compression.  A  single  example 
will  suffice  to  illustrate  this.  Let  us  find  from  the 
above  formula  the  velocity  of  dry  air  of  50°  F.,  escap- 
ing into  the  atmosphere  through  any  shaped  orifice  in 
any  pipe  or  reservoir,  in  which  the  pressure  is  4  oz. 
above    the    outside    atmospheric    pressure.      Here    we 

4 
have  g  =  32.16,  pi  =  —  lb.  per  square  foot,  R  =  53.37, 
16 

4 
T  =  459.4  +  50,  p  =  14.7  -| .  Hence  substituting  we 

16 
have 


-4' 


2gp,    RT__    I  2  X  32. 16  ';■"  0.25  X  53.37  X  509.4 


14.95 


P 

=  171  ft.  per  sec. 

The  quantity  in  cubic  feet  per  sec,  of  air  or  gas 
under  a  given  pressure  that  will  flow  through  an  orifice 
is  readily  computed  by  multiplying  this  velocity  by 
the  eft'ective  area  of  the  orifice  in  square  feet.     Thus 


Q  =  av  =  a.^f27|  =  a^ 


2gp,  RT 


'A  resume',  devoid  of  higher  mathematics,  covering  the 
essentials  of  a  series  of  lectures  novp  being  given  by  the  editor 
of  this  Journal  before  the  Senior  Mechanical  Engineering 
students  at   the  University   of  California. 


The  effective  area  is  obtained  by  multiplying  the 
true  area  by  a  so-called  coefficient  of  efflux.  The 
form  of  the  orifice  through  which  the  air  passes  under 
pressure  has  practically  no  effect  upon  the  velocity, 
but  the  volume  of  air  discharged  is  largely  dependent 
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iipuii  the  character  of  the  opening.  The  coefficient 
of  efrtux  and  consequently  the  volume  discharged  may 
be  greatly  increased  by  proper  design  of  the  opening 
which  should  be  of  such  form  as  will  render  easici' 
the  outflow  of  a  fluid. 

In  round  numbers  the  coefficient  of  efflux  when 
the  pressure  differences  are  comparatively  small, 
as  in  the  case  of  a  fan  for  mechanical  draft,  may  be 
taken  as  follows : 

For  air  orlflce   in   a   thin   plate 0.5C 

For  a  rounded-off    conical    mouthpiece 0.98 

For  a  short   cylindrical   pipe    0.75 

For  a  conical  pipe  whose  anffle  of  convergence  Is  about  6°  0.92 

In  the  study  of  hydraulics,  it  has  been  determined 
that  tliere  is  a  certain  loss  of  effective  head  due  to  the 
friction  of  water  against  the  sides  of  the  conducting 
medium.  This  loss  in  head  is  found  to  be  very  ap- 
proximately proportional  to  the  square  of  the  velocity, 
to  the  length  of  the  pipe,  and  inversely  proportional  to 
the  diameter.    Thus : 


h>  =  f  —  X 

d 


2g 


in  which  f  =  coefficient  of  resistance  of  friction,  dotermineil  hy 
experiment. 
I  :=  length   of   pipe   in    feet. 
d=^  diameter   of   pipe   In   feet, 
vrzr  velocity    in   feet   per   second. 
g  =  acceleration    due    to    gravity  =:  32.16. 

For  air  in  galvanized  iron,  carefully  made  and  erected 
with  all  internal  laps  extending  in  the  direction  of  air 
movement,  by  experiment  f  has  been  found  to  have  a 
value  of  0.039,  while  for  water  flowing  in  pipes,  it  has 
an  average  value  of  0.02.  The  value  of  f,  however,  is 
not  an  exact  constant.    In  the  investigations  of  Unwin, 


it  was  found  that  f  ^=  CI  1 


(■  -^) 


It  is  evident  that 


this  ditTerence  for  f  is  very  slight  for  pipes  of  large 
diameters. 

We  are  now  ready  to  see  at  a  glance  how  the 
formula  for  chimney  design  with  varying  altitude 
above  sea-level  assumed  in  the  last  lecture  can  readily 
be  determined. 


Thus    since     h- =  f —  X 

a 


and  h'-^- 


D 

.■?G> 


1  v=  •  .IGX 

have    p  =  f  —  X XD  =  C|    1-1 1 

d  2g  V  l"d  / 


D 


or  p  : 


T>,   where  g 
TTd- 


C 
2g 


weight  =  W  =  q  X  n  =  a  ■  Dv  = 
W^  X  -1 


W-'  X  16 


7rd=D 

W2 


16 


■D= 


a'  D= 


where    C,  =z  - 


Hence    substitutin 


1        C,  W-  D 

X 


solving  for  W  we  have 


W=  = 


\)Vd'' 


CC 


(■+Y), 


or  W  =  K 


pUd^ 


(■+¥> 


where  K 


Vtu; 


The  constant  K  lias  a  value  of  87  for  steam  and 
64  for  air.  In  this  formula  Wis  the  flow  in  lb.  per  min., 
p  is  the  dift'erence  in  pressure  between  ends  of  the 
pipe  under  consideration  in  lb.  per  sq.  in.,  D  is  the 
density  or  weight  in  lb.  per  cubic  feet,  d  is  the  diameter 
of  pipe  in  inches,  1  is  the  length  of  pipe  in  feet. 

When  steam  flows  out  into  the  atmosphere  an  ap- 
proximate formula  known  as  Napier's  formula  is  very 


convenient   in    computation. 


W  =  —  p  a,  in   which  p 
7 


is  the  absolute  pressure  in  lb.  per  square  inch,  and  a 
is  the  area  of  orifice  in  square  inches. 

Let  us  now  turn  our  attention  to  the  cpiestion  of 
mechanical  draft.  Primarily  introduced  for  the  pur- 
pose of  increasing  the  rate  of  combustion,  artificial 
draft  was  designated  as  "forced  draft,"  its  field  of  ap- 
plication being  considered  to  begin  where  that  of  the 
chimney  ended.  By  later  refinements  it  has,  liowever, 
become  not  only  a  means  of  assisting  chimney  draft, 
and  of  producing  the  conditions  requisite  to  accelerated 
combustion,  but  it  is  now  in  many  cases  accepted  as 
a  convenient  and  efficient  substitute  for  the  chimney 
under  all  ordinarv  conditions. 


Fig.  24.     Mechanical  Draft  Blower. 

In  Fig.  24  will  be  seen  a  typical  example  of  a 
blower  used  in  the  production  of  mechanical  draft. 
In  this  illustration  is  seen  a  steel  pressure  blower 
manufactured  by  the  Sturtevant  Company  of  Boston, 
Massachusetts.    This  type  of  fan,  as  its  name  indicates, 
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is  a  pressure  blower  rather  than  a  volume  blower. 
That  is,  the  wheel  is  of  such  dimensions  as  to  make  it 
possible  to  deliver  a  comparatively  small  amount  of 
air  under  high  pressure.  Other  designs  are  of  course 
made  by  this  companj'  and  other  manufacturers  to  meet 
the  opposite  condition,  or  large  volume  of  air  delivered 
under  low  pressure. 

It  is  interesting  to  look  into  some  of  the  funda- 
mental equations  of  forced  draft  in  order  to  get  an  idea 
of  economy  in  installation.  From  fundamental  me- 
chanics we  learn  that  energy  is  found  in  nature  in  two 
forms,  kinetic  and  potential.  Energy  of  life  or  motion 
described  by  the  Romans  as  "vis  viva"  is  expressed 
mathematically  as  the  mass  of  a  moving  body  multi- 
plied by  Yz   the  square  of  its  velocity  in   symbols  is 

W  V 
.    Again  a  body  may  not  have  motion  at  all  and 

2g 
yet  possess  energy.  Thus  a  stone  on  a  high  hill  pos- 
sesses energy  from  its  very  position  for  if  unbalanced 
in  its  high  position  it  may  at  any  moment  descend 
great  distances  and  do  work.  The  hanuner  of  a  pile- 
driver  lifted  to  its  upper  limit  possesses  this  poten- 
tial energy  and  the  next  instant  this  potential  energy 
is  converted  into  kinetic  energy.  Potential  energy  is 
mathematically  expressed  as  the  product  of  the  weight 
of  a  body  and  its  height  above  the  lower  plane  of  de- 
scent, or  W  h. 

In  considering  the  theory  of  mechanical  draft  let 
us  derive  some  fundamental  equations  by  putting  the 
kinetic  energy  of  the  entering  air  or  gas  as  equal  to  the 
potential  energy  it  must  possess  in  order  to  per- 
form its  work.     Thus  we  have 

w  V2  p 

^Wh,    but    p  =  h   li,    or    h  =  — 

:;g  d 

Hence  cancelling  out  and  substituting,  we  have 

v=d 

2g 
Where  pz=  pressure   in  lb.   per  sq.  ft. 

d  =  density  or  weight  per  cubic  foot. 
g:=  gravity    constant   or    32.16. 

Since  power  is  the  time  rate  of  doing  work,  if  we 
have  a  fan  moving  at  a  peripheral  speed  of  v  ft.  per 
sec.  against  a  total  pressure  of  a  p  lb.,  then  the  fan 
performs  a,  p  v  ft.  lb.  per  second.  Denoting  Power 
by  P  and  substituting  for  p  from  the  above  equation 

V-  d         da  v' 
P  =:  a  V  X  =  ■ 

2g  2g 

From  these  equations  we  see  the  important  laws 
in  mechanical  draft  design ;  namely,  the  pressure  given 
out  by  the  fan  varies  as  the  square,  while  the  power 
required  varies  as  the  cube  of  the  velocity.  This  is 
very  important  to  remember  in  picking  a  fan  to  per- 
form given  conditions  in  chimney  draft,  for  by  simply 
doubling  the  velocity,  eight  times  the  power  will  be  re- 
quired. 

It  will  be  instructive  to  illustrate  this  by  solving 
a  particular  installation.  Let  us  suppose  that  in  a 
power  house  we  need  for  proper  combustion  of  the 
fuel,  15,000  cu.  ft.  of  air  per  min.  at  a  draft  pressure 
o:  1.25  oz.  Upon  investigation  we  find  two  mechan- 
ical draft  apparatus  offered.     One  has  a  diameter  of 


30  in.,  gives  a  pressure  of  1  oz.  at  740  revs,  per  min.  and 
forces  405  cu.  ft.  per  min.,  requiring  0.16  h.p.  per  inch 
of  width  of  blade  installed.  The  second  fan  has  a 
diameter  of  54  in.,  gives  a  pressure  of  1  oz.  at  410 
re\  s.  per  min.  and  forces  726  cu.  ft.  per  min.,  requiring 
0.29  h.p.  per  inch  of  width  of  blade  installed.  Let 
us  compute  the  widths  required  and  the  power  in  each 
case. 
Let 

Pj.  V,  ^  pressure    and    velocity    necessary    to    produce    required 

chimney  draft,  first  case, 
p,.  v,^  pressure    and    velocity    necessary    to    produce    required 

chimney  draft,  second  case, 
p.,,  Vj^  pressure  and  velocity  of  first   macliine  at   given   rating. 
Pj.  Vjr=  pressure  and  velocity  of  second  machine  at  given  rating 
Since  diam.  ^30in.  and  r.p.m.  :^  740 

3.1416  .k30  X  740 

.-.  v,=:3.141G    xdx740^    ^  5S15  ft.  per  min. 

12 


3.1416  X  54  x410 


-=  5790   ft.   per  min 


vld^ 

2g  P:,       v;d 

2g 


substituting 
1.25 


^,  orv,  =5815  J-p||=  6500  ft.  per  min. 

=  5790  Jj^=  6470  ft.  per  min. 
Similarly,  where  q  is  total  quantity  of  air  per  min. 


1.00       (5815) 
1.25  v! 


1.00       (5790) 


vor  V, 


fl  =  av 

or 


av. 


^l3         a^'s 

f],  =  fl,  — 

q.  =  'i,- 


V,  6500 

^  405  X ^  453  per  in.  of  width. 

Vj  5815 

6470 

_J __726x =:  Sll  per  in.  of  width. 

v^         5790 

15000 

Hence  width    of    first    fan    is =  33.4  in. 

453 

15000 

width  of  second  fan  is =  18.5  in. 

811 


Powf'r    required    first    fa 


/    6500  \' 
n    P,  =  33.4x1 ).t  0.16  =  7.49    h.p. 

\  581.";  J 

6470\» 

J    X  0.29  =  7.48  h.p. 

5790  y 


/6470 
Power   required   second   fan   P,:=lS.5xl    - 

Hence  it  is  seen  in  this  case  that  the  powers  re- 
quired are  practically  the  same,  although  the  sizes  of 
apparatus  vary  considerably. 

Many  times  short  chimneys  are  used  and  mechan- 
ical draft'  apparatus  installed,  consisting  of  either  an 
exh?ust  fan  in  the  smoke  flue  or  a  mechanical  or  steam- 
jet  blower  underneath  the  grate  bars.    An  INDUCED 
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Di>'AFT  is  produced  by  the  former  and  a  FORCED 
DfiAFT  by  the  latter.  The  advisabiHty  of  installing 
mechanical  draft  apparatus  is  dependent  upon  the  re- 
suits  of  an  economical  comparison  with  the  saving  re- 
sulting from  the  lessened  necessary  height  of  the 
chimney  and  the  useful  results  or  saving  accomplished 
by  installation  of  an  economizer  in  the  stack  which 
materially  reduces  the  stack  temperatures,  thus  less 
enmg  the  natural  draft. 

THERMOTVVISTERS. 

1.  Allowing  for  an  ettloiency  of  75  per  cent,  what  is  the 
power  required  to  drive  a  mechanical  draft  tan  with  a  rounded- 
off  conical  mouthpiece  7  in.  in  diameter  which  delivers  air 
at  2  oz.  pressure  with  a  velocity  of  86  ft.  per  sec? 

2.  If  the  diameter  of  the  above  fan  is  27  in.,  what  is  tho 
number  of  revs,  per  min.  it  undergoes? 

3.  Air  is  driven  through  a  pipe  12  in.  in  diam.  2000  ft. 
long.  The  difference  in  pressure  between  the  two  ends  is  4 
oz.  How  many  lb.  of  air  are  delivered  per  min.  and  what  is  tlie 
velocity  of  the  air  and   the   horsepower   reciuired? 

Solution  of  Thermotwisters — Seventh  Lecture. 

1.  Steam  at  100  lb.  pressure  is  mixed  with  water  at  100° 
F.  The  weight  of  the  water  increases  from  10  to  11  lb.  and  its 
temperature  rises  to  197%°  F.  What  is  the  percentage  of  dry- 
ness of  the  steam? 

From  steam   tables  for   100   lb.  pressure   I   find 

h„  =  298.5,  L.„  =  887.6,  W  =  1,  w^lO,  h  =  68.   h,  — .  165.6 

We    have 

hj  (w  +  W)  —  wh  -I-  Wh„ 


Wh, 
Substituting 

165.6  (10  -1-  1)  —  10  X  6S  -|-  1  X  298.5        843.1 
N„  = = =0.95 


1  X  887.6 


887.6 


2.  The  same  steam  is  condensed  in  and  discharged  from  a 
coil,  its  temperature  becoming  210°.  and  10  lb.  of  surrounding 
water  rise  in  temperature  from  100°  to  204%°.  Find  the  quality 
of   the   steam. 

On  page  356,  we  have  for  the  surface  condensing  calori- 
meter 


X„  = 


wh,  +  Whj  —  wh   —  Wh, 


WL 

and   from   tables   we   find 

h,  =  172. 45,    h,  =  178.3,    h  =  68,    h,=  29S.5,    L,„^887.6. 
Substituting,   we   have 

10  X  172.45  -|-  1  X  l'<8.3  —  10  X  68  —  1  X  298.5        924.3 

K^  — ■ =  ----=1.041 

1  X  887.6  887.6 

Ans. 

Hence  since  factor  is  greater  than  unity  the  steam  must 
have  been  superheated. 

3.  What  is  the  maximum  percentage  of  wetness  that  can 
be  measured  in  a  throttling  calorimeter  in  steam  at  100  lb. 
pressure,  if  the  discharge  pressure  is  30  lb.? 

There  must  be  enough  heat  liberated  from  the  moist  steam 
to  superheat  or  at  least  to  evaporate  all  the  moisture  in  the 
steam  when  it  gets  to  the  lower  pressure  by  throttling. 

XjLj -|- h  =  total  heat  in  original  steam. 

H^  1163.5  B.t.u.,  or  total  heat  required  at  lower  pressure  of 
30  lb. 

Hence 

X„L.„  +  h  must  equal  1163.5. 
At   100   lb.   press,   abs.   L„  =  887.6   h„  =  298.5. 
.:.  887.6X„-t-  298.5=11163.5. 


1163.5- 


X„  =  - 


■298.5        865.0 

=: :=0.976.      Ans. 


887.6  887.6 

4.  Steam  at  100  lb.  pressure  has  added  to  it  from  an  ex- 
ternal source  30  B.t.u.  per  pound.  It  is  throttled  to  30  lb. 
pressure,  its  temperature  becoming  270.3'  F.  What  was  the 
dryness? 


On  page  356,  1  find  formula  for  added  heat  to  be 
H  +  k.(T  — t)— h,  — Q 


X„  =  - 


H: 


From   tables 
=  1163.5,    k  =  0.48.   T  =  270.3,   t  =  250.3,   h. 
Hence  substituting 


:  298.5,    L,=  887.6, 


1163.5  -f-  0.48  (270.3  —  250.3)  —  298.5  ■ 


•30 


S55 


.:.X,  =  - 


887.6 
•  =  0.964. 


Ans. 


887.6 


5.  In  the  last  problem,  the  added  heat  is  from  an  electric 
current  of  5  amperes  provided  for  one  minute,  the  voltage  fall- 
ing from  220  to  110.  What  was  the  amount  of  heat  added  and 
the  percentage  of  dryness  of  the  steam? 

In   lecture  we  find   1   B.t.u.  :=  17.59  watts  per  min. 


Avg.  voltage  applied; 


220  -f  110 


:  165. 


Volts  X  amps.  =  165  X  5  =  825  watts  per   min. 

825 

=  46.9  B.t.u.  Applied.     Ans. 

17.59 

1163.5  -(-  0.48  (270.3  —  250.3)  —  298.5  —  46.9 


887.8 

838.1 

= =  0.945. 

887.6 


Ans. 


6.  An  engine  consumes  10,000  lb.  of  dry  steam  per  hour,  the 
moisture  having  been  completely  eliminated  by  a  receiver 
separator  which  at  the  end  of  one  hour  is  found  to  contain 
285  lb.  of  water.  What  was  the  dryness  of  the  steam  enter- 
ing the  separator? 

Since  286  lb.  of  water  was  separated  from  10,000  lb.  of  dry 
steam,   the  original  weight  was  10,285  lb. 


10,000 


Hence    dryness    of   steam   ^- 


:  0.972.      Ans. 


10,286 


POLE-LINE  TEST. 

At  the  request  of  £.  E.  Burgess,  assistant  super- 
intendent of  the  Central  Oakland  Light  &  Power  Com- 
pany, a  number  of  those  interested  in  pole  line  con- 
struction witnessed  a  demonstration  of  the  Murray 
concrete  base  at  the  company's  pole  yards,  on  October 
28th.  The  base  consists  of  a  6  ft.  concrete  stubb,  to 
which  an  ordinary  30  ft.  pole  is  firmly  bolted  and  is  in- 
tended to  obviate  the  rotting  of  the  lower  end  of  the 
pole  which  would  otherwise  be  in  direct  contact  with 
the  earth.  It  can  be  used  either  for  new  lines  or  in 
replacing  old  lines.  The  test  consisted  in  applying  a 
measured  pull  and  noting  the  ensuing  deflection.  All 
present  were  satisfied  that  its  strength  greatly  ex- 
ceeded any  of  the  demands  of  the  most  extreme  sur- 
face conditions. 


NEW  ELECTRIC  COMPANY  IN  TOKYO. 

The  Japan  Electric  Light  Company,  of  Tokyo,  has 
been  successfully  floated.  Subscriptions  were  closed 
on  .August  15.  The  number  of  shares  applied  for  has 
reached  106,000,  exceeding  by  6000  the  number  offered. 
It  will  be  remembered  that  this  is  the  company  which 
seeks  to  compete  with  the  existing  electric  light  un- 
dertaking in  Tokyo. 


November  4,  1911.3 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


427 


CHARTS   OF  THE  ATMOSPHERE/ 

BY  PROFESSOR  ALEXANDER  G.  McADIE. 

Readers  of  the  Journal  of  Electricity,  Power  and 
Gas  may  not  at  first  glance  realize  any  possible  con- 
nection between  aviation  and  the  general  field  of  elec- 
tricity and  the  distribution  of  electrical  energy.  As 
yet  there  have  not  been  published  any  special  articles 
describing  in  detail  the  electrical  plant  of  a  flying  ma- 
chine. Not  yet  has  the  art  of  aviation  reached  such  a 
point,  and  yet  it  is  undeniable  that  as  the  flying  ma- 
chine is  developed  there  will  be  opportunity  for  the 
installation  of  electrical  devices,  both  in  the  control  of 
engines  and  in  the  determination  of  position  and  dis- 
tance covered.  Aside  from  the  purely  technical  point 
of  view  our  readers  may  in  common  with  the  rest  of 
mankind  have  a  general  interest  in  the  development  of 
aviation,  or  in  a  broad  sense  the  problem  of  transporta- 
tion through  the  air.  While  much  appears  in  the  pub- 
lic press  relating  to  the  successful  attempts  of  indi- 
vidual birdmen  to  perform  certain  feats,  very  little  can 
be  found  regarding  the  genuinely  scientific  work  which 
must  underlie  all  sure  progress.  Professor  Langley's 
paper  on  the  Internal  Work  of  the  W^ind  was  hardly 
noticed  by  the   popular  press  and  yet  it  is  the  very 

'This  review  of  Charts  of  the  Atmosphere,  by  A.  Law- 
rence Rotch  and  Andrew  H.  Palmer.  4to.  24  full  page  charts 
(John  Wiley  &  Sons.  New  York.  1911).  has  been  specially 
written  for  the  Journal  of  Electricity,  Power  and  Gas  by 
permission  of  Professor  Willis  L.  Moore,  Chief  U.  S.  Weather 
Bureau. 

DENSITY 
OF 

ATMOSPHERE 


corner-stone  of  the  modern  science  of  heavier  than  air 
flying.  Another  epoch-making  book  of  somewhat  dif- 
ferent character  is  this  volume  "Charts  of  the  Atmo- 
sphere." It  suggests  to  every  meteorologist  a  some- 
what similar  book  upon  surface  winds  and  ocean  cur- 
rents issued  by  Maury  fifty  years  ago.  The  present 
volume  however  forces  a  recognition  of  even  greater 
possibilities  than  the  Navigational  Charts  promised ; 
for  while  the  ocean  binds  the  nations,  water  is  not 
man's  natural  environment  and  the  air  is.  Man  had 
sailed  the  seas  for  ages  before  the  Physical  Geography 
was  written ;  but  men  are  only  now  beginning  to  fly. 
And  what  the  future  holds  for  us  no  one  can  predict. 

The  charts  in  this  volume  are  primarily  designed 
for  the  use  of  aviators  and  aeronauts.  So  far  as  we 
know  they  are  the  first  issued  for  this  purpose.  The 
results  of  the  observations  made  for  20  years  at  the 
Blue  Hill  Observatory  in  exploring  the  air  have  been 
used  to  good  advantage. 

We  notice  at  the  outset  the  distinction  between 
aeronauts  and  aviators,  the  former  being  balloon  pilots 
and  the  latter  pilots  of  flying  machines  heavier  than  air. 
Twenty-four  charts  are  published,  each  accompanied 
with  a  page  of  explanatory  text.  The  first  chart  gives 
relative  height,  atmospheric  density  and  temperature. 
Heights  are  given  only  in  English  measures  and  it 
would  be  an  improvement  if  in  subsequent  editions  cor- 
responding metric  values  were  given. 


EQUATi^K 
Chart  No.   1.     New  Chart  Graphically   Showing  Cloud    Formation  and  Other  Interesting  Phenomena. 
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10  M  P.H. 
Chart  No.  7.     Monthly  Variation  of  Wind   Velocities  at    Blue    Hill. 
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Possibly  a  parallel  column  showing  dynamic  me- 
ters and   equivalent   pressures   in   millibars  should   be 
added.     This  opens  up  a  matter  of  the  utmost  impor- 
tance,  namely,   shall   scientific   units  or  units  that  at 
least  make  a  pretense  of  precision  be  used  now  or  shall 
we  continue  to  use  the  old  and  cumbersome  units  and 
clumsy  tables  for  conversion.    This  it  seems  to  us  is  the 
only  point  on  which  the  authors  can  be  justly  criti- 
cized.    For  in  no  place  do  they  use  anything  but  the 
old   English   units.     Perhaps  the  authors   felt  that  as 
the  book  was  intended  for  American  airmen,  it  was 
better  to  keep  to  the  units  in  common  use  and  that  the 
introduction  of  absolute  units  would  not  be  desirable 
at  the  present  time.    ]\Tr.  Rotch's  work  abroad  however 
is  so  well  known  and  his  familiarity  with  kite  and  bal- 
loon data  so  great  that  it  seems  strange  not  to  find 
incorporated  in  this  work  at  least  equivalent  values  in 
units  that  are  comparable  and  have  a  scientific  basis. 
And  it  is  only  a  question  of  time  before  the  new  nota- 
tion must  be  used,  for  the  old  units  retard  rather  than 
make  for  progress.    The  arguments  in  favor  of  the  new 
pressure  unit :  i.  e.,  where  the  pressure  is  represented 
in  units  of  force  and  the  value  of  one  million  dynes 
taken  as  a  standard  and  all  pressure  variations  given  in 
percentages  of  this  are  obvious,  and  the  terms  millibar, 
centibar  and   decibar   instead   of  others   are  daily  ap- 
pearing in  the  literature  of  meteorology.     Tables  are 
alreadv  published  for  the  quick  conversion  of  geometric 
to  dynamic  values.     The   reason   for  introducing  the 
dynamic  meter  is  simply  because  the  value  of  the  accel- 
eration of  gravity  varies.    As  Bjerknes  pointed  out  in 
his  recent  Dynamic  Meteorology  the  surface  of  equal 
heights  is  a  slanting  surface  on  which  equilibrium  is 
not  possible  under  the  sole  action  of  gravity.  On  a  sur- 
face of  equal  height  above  sea  level  a  ball  would  roll 
from  the  pole  to  the  equator  and  on  a  surface  of  equal 
depth   below   sea   level    it    would   roll    from   the   equa- 
tor to  the  pole.     Therefore  surfaces  of  equal   height 
are  not   suitable  as  co-ordinate   surfaces  in   problems 
connected  with  the  dynamics  of  the  atmosphere.     To 
perform  the  same  amount  of  work  unit  mass  must  be 
lifted  higher  at  the  equator  than  at  the  pole.  The  whole 
conception  is  interesting  and  an  idea  of  its  far-reach- 
ing consequences   can   be   obtained   by   thinking  of  a 
dvnamic  map  in  which  the  height  of  a  mountain  would 
be  measured  not  by  the  vertical  distance  from  sea  level 
to  summit ;  but  by  the  proper  value  of  the  work  done 
in  reaching  the  summit. 

The  text  accompanying  the  various  charts  is  well 
written.  The  diagrams  are  explained  in  an  easv  and  nat- 
ural way  and  there  are  manv  references  to  experimental 
facts  which  win  and  hold  the  interest  of  the  lay  reader. 
For  the  professional  airman  the  charts  are  without 
question  a  "vade  mecum."  Of  course  the  obvious  weak- 
ness of  all  such  charts  from  the  professional  air  navi- 
gator's point  of  view  is  that  thev  represent  average 
conditions,  which  mav  not  even  be  the  probable  con- 
ditions ;  and  obviously  they  cannot  be  expected  to 
meet  the  individual  requirements.  As  Professor  Rotch 
very  wisely  puts  it : 

"In  the  air  as  on  the  earth  it  is  the  unexpected 
which  determines  the  result." 

The  charts  are  all  valuable  and  are  particularlv  strong 
in  the  matter  of  wind  velocities  at  various  levels,  and 
the  frequency  of  certain  winds  at  certain  seasons.    Of 


course  data  are  chiefly  those  relating  to  horizontal 
movements.  Ascensional  air  currents  and  more  es- 
pecially the  peculiar  intermittent  pulses  which  we  do 
not  yet  adequately  recognize  nor  automatically  record 
are  however  not  forgotten.  In  the  text  accompanying 
Chart  8  it  is  shown  that  intermittent  ascending  cur- 
rents occurring  during  the  day  time  are  strongest  in 
summer  and  when  it  seems  to  be  nearly  calm.  The 
upper  limit  of  these  currents  is  usually  shown  by  the 
tops  of  cumulus  clouds  in  which  descending  currents 
may  cause  vortices  about  horizontal  axes.  Cumulus 
clouds  therefore  indicate  "that  although  the  horizontal 
velocity  of  the  air  below  them  is  less  than  the  average, 
the  conditions  are  unfavorable  for  aerial  experiments, 
especially  near  the  clouds." 

This  we  think  is  a  matter  of  great  importance  to 
aviators  and  doubtless  as  the  years  go  by  we  shall  find 
that  there  are  certain  hours  of  the  day  or  night  when 
the  conditions  are  favorable  for  aviation ;  and  other 
periods  when  there  will  be  an  element  of  danger.  The 
vertical  stability  of  the  air  is  greatest  during  the  night. 
Extremely  interesting  are  Charts  21  and  22.  The 
former  enables  the  aerial  navigator  who  has  studied 
the  pressure  distribution  from  the  daily  weather  map 
to  forecast  the  changes  of  wind  at  different  heights. 
In  the  case  of  low  pressure  areas  the  closer  the  iso- 
bars the  stronger  will  be  the  wind  and  the  more 
nearly  parallel  or  concentric  to  them  will  be  its  direc- 
tion, which  turns  to  the  right  hand  with  increasing 
height  in  the  front  half  of  the  low  pressure  and  slight- 
ly to  the  left  hand  in  the  rear  half.  Chart  24  gives 
the  aerial  routes  of  the  summer  across  the  north  At- 
lantic. Courses  are  indicated  and  appropriate  lines 
show  the  distance  travelled  by  each  wind  and  the 
direction  in  which  the  airship  must  be  headed  to  main- 
tain the  course :  also  the  distances  which  the  motor  act- 
ing alone  would  drive  it.  These  forces  represented 
by  the  adjacent  sides  of  a  parallelogram  give  the  re- 
sultant progress.  This  and  the  course  to  be  steered  are 
readilv  found  by  means  of  an  instrument  devised  by 
Professor  Rotch  and  constructed  by  Casella  in  London. 
^^■hen  the  wind  and  motor  act  together  the  resultant 
is  their  sum  and  when  opposed,  the  difference.  For 
simplicity  the  winds  are  concentrated  in  eight  direc- 
tions. 

The  work  as  a  whole  is  a  practical  application 
of  the  knowledge  deduced  from  many  years'  work  at 
Blue  Hill  Observatory  in  the  measurement  of  cloud 
heights  and  velocities,  as  well  as  other  problems  in 
meteorology'  which  were  not  undertaken  m  connection 
with  aerial  navigation.  The  volume  shows  how  valu- 
able the  work  of  the  investigator  becomes  in  direc- 
tions never  dreamed  of  when  undertaken.  The  Ob- 
servatorv  has  thus  furnished  data  of  the  greatest  im- 
portance to  aviators  and  aeronauts.  The  book  marks 
an  epoch  in  aerophysics.  It  is  undoubtedlv  the  fore- 
runner of  elaborate  charts  of  the  air.  even  as  the  Pilot 
Charts  followed  from  Maury's  work. 

SOUTH    AMERICAN    ELECTRIC    LINE    AND 
DEVELOPMENT. 

It  is  stated  that  the  Hypothecary  Bank  of  Uru- 
guay will  make  loans  in  order  to  facilitate  the  colo- 
nization of  large  areas  in  the  Departments  of  Rocha 
and  Maldonado  alongside  the  new  electric  railway, 
the  construction  of  which  will  be  initiated  shortly. 
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FIGHT   OF  WAY   AND   LINE  PROTECTION. 

BY    NOaWOOD  W.    BROCKETT. 

Transmission  lines  are  generally  constructed; 
either  under  franchises  upon  roads  and  streets  or 
upon  property  owned  by  the  company  or  upon  which 
it  has  an  easement.  An  ordinary  easement  should 
give  to  the  company  the  right  to  construct,  maintain, 
renew  and  repair  its  transmission  lines  and  if  it  re- 
set ves  to  the  grantor  the  right  to  use  the  property, 
such  right  should  be  restricted  to  uses  which  will  in 
no  manner  conflict  with  the  use  by  the  company.  The 
principal  objection  to  an  easement  lies  in  the  fact 
that  if  the  owner  of  the  fee  loses  his  property  by  ta.x 
foreclosure,  the  easement  is  wiped  out,  leaving  the 
company  without  its  right-of-way.  In  practice,  this 
necessitates  an  investigation  yearly  of  the  taxes  upon 
the  property  covered  b}'  easements. 

Through  the  efforts  of  this  Association,  the  1900 
Legislature  granted  to  the  electric  light  and  power 
companies,  a  right-of-way  one  hundred  feet  in  width 
through  all  State  lands  upon  the  payment  of  reason- 
able compensation  for  the  property  so  taken. 

A  public  service  corporation  is  entitled  to  the 
same  protection  of  its  property  under  the  law,  as  any 
individual.  The  principal  damage  to  its  lines  is 
caused  by  trees  and  blasting  along  the  right-of-way. 
In  purchasing  a  right-of-way  or  obtaining  an  ease- 
ment therefor,  a  clause  should  be  inserted  in  the  in- 
strument giving  to  the  company  the  perpetual  right 
to  cut  down  or  trim,  upon  land  contiguous  to  the 
right-of-way,  all  timber  or  underbrush,  which,  in  the 
opinion  of  the  company,  are  or  may  become  a  danger 
or  menace  to  the  maintenance  of  its  lines. 

In  cases  where  the  pole  line  is  set  along  the 
edge  of  a  county  road  under  a  franchise,  a  constant 
annoyance  is  caused  by  the  interference  from  the 
branches  of  trees  upon  private  property  contiguous 
to  the  road.  The  company,  under  its  franchise,  has 
the  right  to  occupy  the  position  which  it  does.  The 
owner  of  the  property  has  a  right  to  cultivate  fruit 
and  shade  trees  upon  his  own  property  and  when 
these  rights  conflict,  trouble  follows.  The  writer  has. 
upon  various  occasions  successfully  maintained  the 
position  that  when  the  overhanging  of  trees  upon  the 
county  road  conflicted  with  the  lawful  easement 
granted  by  the  Board  of  County  Commissioners,  that 
the  trees  became  a  nuisance  and  could  be  trimmed  in 
such  manner  as  not  to  interfere  with  the  lines.  How- 
ever, if  the  poles  are  placed  upon  the  extreme  edge 
of  the  road  and  the  cross  arms  and  wires  overhang 
the  property,  the  company  has  no  legal  rights. 
Where  poles  are  set  in  this  way,  an  easement  should  be 
first  obtained  from  the  property  owner,  giving  to  the 
company  the  perpetual  right  to  overhang  his  property. 
Every  man  has  a  right  to  use  his  property  in  any 
legal  manner  in  which  he  sees  fit,  so  long  as  he  does 
not  invade  the  rights  of  the  owner  of  other  property. 
An  owner  has  a  right  to  blast  stumps  from  his  land, 
but  he  has  no  right  to  blast  them  in  such  manner 
as  to  injure  transmission  lines  and  if  he  does  so,  he  is 
liable  in  damages.  The  right  to  recover  damages 
and  the  actual  recovery  thereof  are,  however,  two 
different  matters,  as  the  blasting  is  generally  done 
by   some    irresponsible    contractor,    against    whom    a 


judgment  would  be  worthless.  Patrol  men  should  be 
instructed  to  keep  a  careful  watch  upon  all  operations 
in  the  clearing  of  land  and  special  notices  given  them 
to  serve  upon  all  property  owners  about  to  blast  along 
transmission  lines,  the  notice  reciting  the  danger  to 
life  and  property  in  the  event  the  line  is  broken.  As 
a  general  rule  the  owner  is  reasonable  in  the  matter 
and  will  blast  at  a  certain  time  and  in  a  certain  man- 
ner. In  the  event  he  will  not  do  so,  the  court  will, 
upon  a  proper  showing,  grant  an  injunction  restrain- 
ing the  owner  from  doing  such  blasting.  In  a  suit 
for  the  collection  of  damages  for  the  negligent  break- 
ing of  a  transmission  line  by  blasting  or  otherwise, 
where  the  company  has  suffered  considerable  loss  to 
its  machinery  and  service,  in  addition  to  the  time 
and  material  used  in  repairing  the  line,  the  question 
arises  as  to  whether  the  person  causing  the  damage 
could  reasonably  have  anticipated  that  the  mere  break- 
ing of  the  wires  would  have  occasioned  such  a  serious 
loss.  To  protect  against  this,  the  company  should  post 
a  notice  upon  each  pole,  giving  the  voltage  and  stat- 
ing concisely  the  danger  to  life  and  property  which 
may  be  caused  by  the  destruction  of  the  lines.  This 
notice  should  also  state  that  the  wires  are  absolutely 
safe,  unless  interferred  with,  so  as  not  to  alarm  the 
public  in  emphasizing  the  danger.  These  notices  also 
have  considerable  bearing  in  the  case  of  injury  to  the 
public. 


DISCUSSION    PAPER   ON    PUBLIC    SERVICE 

COMMISSIONS. 

H.  W.  Crozier:  How  niucU  control  do  you  think  the 
Commission  would  be  able  to  exercise  over  the  municipali- 
t  es"  Assuming,  for  instance,  that  it  was  a  case  of  another 
company,  not  a  municipality,  but  an  ordinary  organization 
uoing  into  the  field  as  a  competitor?  Is  it  understood  that  thp 
Oommission  could  refuse  permission  to  that  competitor,  o"" 
could  allow  both  one  and  the  other? 

Max  Thelen:  That  of  course  depends  upon  what  view  the 
legislature  will  take  of  the  matter.  A  statute  has  to  be 
drawn  up  before  any  of  the  provisions  of  the  constitutional 
amendments  will  be  effective;  and  I  cannot  say  before  hand 
whether  the  legislature  will  confer  upon  the  State  Commis- 
sion the  power  and  duty  to  pass  on  these  new  corporations 
or  whether  it  will  not. 

H.  W.  Crozler:  In  the  states  of  Massachusetts,  Wiscon- 
sin and  New  York  what  about  the  power  of  a  municipality 
to   go   into   the   business? 

Max  Thelen:  In  Wisconsin  the  municipalities  have  the 
power,  and  a  great  many  do;  in  New  York  to  a  smaller  degree, 
and  in  Massachusetts  also  to  some  degree;  so  in  those  states 
too  we  find  quite  often  the  situation  in  which  you  have  a 
municipally  owned  plant  and  a  privately  owned  plant  oper- 
ating  in   the   same  city. 

H.  W.  Crozler;  It  has  been  admitted  I  believe  (I  am  not 
sure  of  my  point  there)  but  it  has  been  stated  here  in  San 
Francisco  that  it  will  be  absolutely  necessary  for  us  to  pur- 
chase the  Spring  Valley  Water  Works  before  we  can  go  into 
the  water  business — not  so  much  that  it  is  required  by  law,  but 
as  a  matter  of  expediency.  It  seems  to  me  that  is  a  good 
provision,  not  to  ruin  the  other  man's  property  if  the  city 
were  to   go   into   the   business   Itself. 

The  particular  case  I  am  driving  at  is  where  there  is 
an  electric  light  company  which  is  giving  excellent  service,  and 
the  rates  are  low.  For  some  reason  or  other  the  city  wants 
to  go  into  the  business  itself  now.  We  all  admit  that  it  is 
proper  they   should   buy   the   company  out. 

Max  Thelen:     I  think  that  is  a  sensible  thing  to  do. 
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H.  W.  Crozier:  But  apparently,  as  far  as  I  can  see,  they 
are  going  into  the  business  and  compete  with  them  lilie 
anyone  else. 

Max  Thelen:  I  don't  see  how  you  can  prevent  that  un- 
less you  take  away  from  the  city  the  power  to  own  its  own 
plant.  If  the  cities  are  to  have  the  right  to  own  their  own 
plants  then  of  course  there  may  be  cases  in  which  the  cities 
themselves  are  unjust,  and  you  are  going  to  have  unjust 
results  to  existing  corporations,  but  I  think  you  will  find  that 
the  cities  will  generally  acquire  the  existing  plants. 

H.  W.  Crozier:  They  have  shown  a  tendency  in  some 
cases. 

Max  Thelen:  They  are  contemplating  that  apparently 
in  this  city  with  the  water. 

W.  G.  Vincent,  Jr.:  May  I  ask  if  any  of  these  Commis- 
sions set  maximum  rates  or  set  rates?  I  think  that  would 
answer  that  question.  If  they  set  rates,  they  could  prevent 
the  municipality   charging  an   unjustly   low   rate. 

Max  Thelen:  In  answer  to  your  question,  I  would  say 
there  are  some  commissions  that  fix  a  maximum  rate.  For 
instance  the  Georgia  Commission  fixes  maximum  railroad 
rates;  but  the  Commissions  of  Wisconsin,  Texas,  Massa- 
chusetts, fix  the  rate.  Now  I  am  afraid  that  you  are  laboring 
under  a  little  misapprehension.  If  this  constitutional  amend- 
ment passes,  the  State  Commission  won't  have  the  right  to  fix 
the  rate  of  a  municipally  owned  plant.  I  want  to  say  this  in 
all  frankness.  The  amendment  provides,  at  least  by  implica- 
tion, that  the  State  Commission  shall  not  have  power  over  a 
municipally  owned  plant.  It  says  "Every  private  corpora- 
tion," and  by  saying  "Every  private  corporation"  of  course, 
by  implication,  that  excludes  a  public  corporation,  a  munici- 
pally  owned  corporation. 

A  Member:  I  would  like  to  ask  if  in  some  of  the 
Eastern  States  having  public  service  commissions,  if  those 
commissions  have  the  right  to  fix  the  rate  on  municipally 
owned   plants? 

Max  Thelen:  Some  of  them  from  Wisconsin  have.  I  am 
not  sure  whether  New  York  has;  I  don't  think  it  has;  but  I 
know  Wisconsin  and  Massachusetts  have  the  right  to  fix 
rates.  I  think  that  Wisconsin  and  Massachusetts  are  the  only 
two  states  in  the  Union  that  give  to  the  State  Commission  the 
absolute  power  to  regulate  and  control  a  municipally  owned 
plant;  but  with  that  qualification  Wisconsin  permits  the  city 
authorities  to  do  nearly  everything  they  wish  to  do  except 
to  fix  a  rate,  and  what  the  municipalities  do  sticks  unless 
there  is  an  appeal  to  the  State  Commission.  Matters  of  ser- 
vices and  facilities  are  reg;ulated  by  the  city  authorities,  and 
the  city  ordinances  on  these  matters  prevail  unless  overruled 
on  appeal  to  the   State   Commission. 

F.  F.  Barbour:  In  regard  to  the  indeterminate  clause, 
in  Wisconsin,  if  I  am  not  mistaken,  they  allow  corporations 
which  have  franchises  to  surrender  their  franchise,  and  come 
under  the  terms  of  that  clause.  Do  j'ou  know  what  propor- 
tion of  the  corporations  have  done  that? 

Max  Thelen:  That  statute  was  first  passed  in  1907,  and 
the  corporations  were  given  one  year,  I  think,  within  which 
to  bring  themselves  under  its  terms,  and  surrender  their  fran- 
chises; and  then  another  year,  and  another  year,  and  that 
brings  them  up  to  the  present  year;  and  only  25  per  cent 
have  surrendered  their  franchises  and  brought  themselves 
within  the  terms;  but  the  last  legislature  took  the  bull  by 
the  horns,  and  declared  all  corporations  subject  to  the  new  law 
with  respect  to  the  indeterminate  franchise;  so  In  Wiscon- 
sin every  franchise  is  an  indeterminate  franchise.  That  oper- 
ates very  largely  to  the  advantage  of  the  existing  corpora- 
tions, and  consequently  none  of  them  have  complained.  Of 
course  the  reason  why  the  state  wanted  to  do  that  was  because 
the  municipalities  then  acquired  the  right  to  purchase  these 
companies  at  a  valuation  to  be  fixed  by  the  Commission  with 
an  appeal  to  the  courts. 

S.  B.  Charters,  Chairman:    Is  there  any  further  discus- 


sion? I  had  hoped  possibly  we  might  have  an  expression  of 
opinion  from  some  of  the  corporation  side  of  the  house,  that 
is,  people  who  are  going  to  be  most  directly  and  immediately 
affected  by  the  rulings  of  any  such  commission  as  ttils  is  pro- 
posed to  be. 

I  noted  in  the  last  Electrical  World  coming  over  tonight  a 
few  points  in  regard  to  the  operation  in  Wisconsin.  As  the 
speaker  said,  the  corporations  were  very  much  afraid,  so  to 
speak,  of  the  operation  of  this  Commission  when  it  first  took 
office;  but  since  then  the  public  opinion,  and  the  opinion  of 
the  corporation  people  likewise,  has  practically  entirely 
changed.  The  result  has  been  in  every  way  favorable  to  the 
corporations,  that  is,  in  this  way,  that  unjust  discrimination 
to  a  very  large  extent  has  been  abolished,  and  there  are 
corporations  which  had  been  forced  by  franchises  and  other 
powers  conferred  on  the  cities,  to  make  unduly  low  rates. 
In  such  cases  the  Commissions  raised  them.  Indeed  it  has 
been  found  that  an  efficient  commission  of  this  kind  has 
been  of  benefit  to  everybody  concerned.  In  the  State  of  Wis- 
consin it  has  been  found  that  the  saving  in  railway  fares 
would  amount  to  a  little  over  a  million  dollars  a  year,  and 
the  saving  in  freight  rates  is  approximately  $800,000;  that 
is  approximately  two  million  dollars  a  year  so  far  under  the 
operation  of  the  Commission  saved  to  the  people. 

On  the  other  hand,  it  has  been  found  that  the  corpora- 
tions have  been  given  a  much  greater  security  in  the  eyes  of 
the  investing  public.  In  a  great  many  places  there  is  to-day 
a  feeling  of  distrust  as  to  what  the  outcome  is  to  be  in  regard 
to  certain  things,  whether  we  may  have  cut-throat  competi- 
tion between  various  companies,  and  whether  a  municipality 
may  come  in  and  enter  into  competition  with  a  corporation,  re- 
ducing the  value  of  its  securities.  Under  those  conditions 
there  is  a  feeling  of  insecurity  as  to  what  the  value  of  public 
securities  should  be.  In  almost  every  case  the  corporations 
in  Wisconsin  have  not  only  shown  an  increased  income,  but 
they  have  also  shown  an  increase  in  net  profits,  so  we  can  see 
that  It  works  both  ways.  There  has  been  a  saving  to  the 
people  in  actual  rates  in  a  great  many  cases;  and  owing  to  the 
Increaseci  security  given  the  corporation  a  possible  increase 
In  income  and  net  profits;  so  I  think  if  we  might  hope  to  have 
a  Commission  which  would  operate  as  efficiently  as  in  Wiscon- 
sin very  favorable  results  might  be  achieved.  Of  course  the 
whole  thing  hinges  on  the  efficiency  of  the  Commission 
which  is  appointed. 

A.  H.  Halloran:  All  those  present  understand  that  the 
State  Commission  under  discussion  is  something  that  is  pro- 
posed; but  going  ahead  on  the  assumption  that  this  Commis- 
sion is  established  I  would  like  to  know  if  the  men  interested 
in  the  Commission  have  any  preliminary  plan  as  to  the  method 
in  which  the  work  is  to  be  done.  Mr.  Thelen  has  said  there 
will  be  five  Commissioners,  and  thinks  there  will  also  be  a 
secretarj'.  Now  in  regard  to  the  engineers  that  are  to  do  the 
work,  and  the  various  statisticians  and  evaluators,  has  any 
general  scheme  been  mapped  out  as  to  the  war  in  which  they 
will  tackle  the  various  problems,  the  order  in  which  the  busi- 
ness will  be  taken  up,  and  also  in  regard  to  the  compensation 
which  is  to  be  paid? 

Max  Thelen:  The  Commission  itself,  as'  far  as  I  know, 
has  not  made  any  general  plan  at  all.  I  have  a  plan  in  my 
head,  and  if  you  gentlemen  are  interested  I  will  give  it  for 
what  it  is  worth,  although  I  have  absolutely  no  assurance 
that  the  Commission  will  adopt  It. 

There  are  to  be  five  Commissioners  and  a  Secretary.  Of 
course  there  would  be  an  administrative  portion  of  the 
work,  which  would  consist  of  the  commissioners,  the  secre- 
tary, the  stenographers  and  clerks.  In  addition  to  that  there 
would  be  a  rate  department.  There  is  one  already  consisting 
of  a  rate  .expert  and  three  assistants.  The  rate  expert  gets 
$3,000  salary,  and  the  assistants  get  a  salary — I  am  not  sure 
whether  it  is  $2,000  or  $2,400.  Now  in  addition  to  that  it  will 
of  course  be  necessary  to  have  an  engineering  department. 
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That  will  be  one  of  the  most  Important  departments  of  the 
Commission.  The  Commission  has  already  selected  its  en- 
gineer. It  was  very  fortunate  in  the  selection.  The  Com- 
mission secured  the  services  of  R.  A.  Thompson,  who  was 
for  nine  years  the  engineer  of  the  Texas  Railroad  Commis- 
sion and  as  such  made  the  valuation  of  the  railroads  in 
Texas.  In  addition  to  that  he  helped  start  the  work  of  the 
Oklahoma  Commission,  and  was  highly  recommended  by 
Franklin  K.  Lane,  of  the  Interstate  Commerce  Commission. 
He  is  a  man  who  will  give  his  entire  time  to  the  service — and 
I  want  to  say  that  all  the  men  employed  by  the  Commis- 
sion give  their  entire  time  to  the  work.  Take  my  own  case. 
When  I  was  appointed  I  made  up  my  mind  that  I  would  give 
every  bit  of  time  to  the  Commission;  and  that  is  the  same 
with  the  engineer  and  with  the  other  employees  of  the 
Commission.  If  this  Commission  is  to  do  effective  work  a 
man  must  be  "Johnny  on  the  spot"  all  the  time. 

The  engineer  will  have  various  functions  to  perform 
according  to  this  mythical  plan  I  have  outlined.  First  he 
must  make  a  physical  valuation  of  the  railroad  properties  in 
the  State,  and  that  function  probably  will  extend  later  to 
public  utilities,  at  least  to  such  of  the  public  utilities  over 
which  the  Commission  will  have  control. 

The  second  branch  of  his  work  will  consist  in  what  we 
may  term  inspection  work,  that  is,  to  inspect  the  physical  prop- 
erties of  these  corporations.  Massachusetts,  for  instance,  has 
ten  inspectors  whose  sole  duty  it  is  to  inspect  the  condition 
of  the  railways  of  the  state — the  electric  railroads  and  the 
steam  railroads,  to  inspect  the  tracks,  the  equipment  and 
the  engines.  They  go  out  whenever  a  complaint  is  made 
as  to  any  of  those  matters  and  investigate  the  subject  matter 
of  the  complaint.  They  go  out  whenever  an  accident  takes 
place  and  investigate  all  the  facts  in  connection  with  the 
accident,  and  make  their  recommendations  as  to  how  those 
accidents  can  be  avoided  in  the  future.  That  would  be  inspec- 
tion work  as  applied  to  railroads. 

Now,  as  applied  to  Gas,  Electric  Light  and  Telephone 
companies,  I  think  we  ought  to  follow  as  far  as  we  can  in  the 
footsteps  of  Wisconsin.  Wisconsin  has  divided  the  State 
into  four  sections,  and  in  each  there  is  a  man  who  is  an  elec- 
trical inspector.  He  inspects  the  electrical  plants,  sees  wheth- 
er the  voltage  is  kept  up,  sees  whether  the  testing  of  the 
machines  is  accurate,  and  looks  after  plants  in  bis  district  in 
matters  of  the  service.  Those  men  are  out  in  the  State  all  the 
time.  They  come  in  every  month  or  two  and  have  a  pow- 
wow in  the  office,  and  go  out  again.  There  is  a  gas  inspector 
who  inspects  all  the  gas  corporations  in  the  state.  They 
have  a  telephone  inspector  also,  and  have  done  some  very  in- 
terestmg  work  along  those  lines.  He  has  made  a  test  of  112 
calls  in  each  of  a  very  large  number  of  cities  of  the  State 
in  order  to  see  how  quickly  Central  answers,  and  the  party 
is  reached  at  the  other  end,  how  many  times  Central  tells  him 
that  the  line  Is  busy  or  to  call  again;  and  these  tests  have 
been  tabulated  and  sent  to  the  Telephone  corporations.  Some 
of  them  had  a  ?ood  showing  and  others  did  not:  and  the 
result  has  been  that  those  that  did  not  have  a  good  showing 
have  been  trying  to  improve.  Mr.  Thompson  is  a  man  who 
has  done  both  kinds  of  work,  that  is.  both  physical  valuation 
and   inspection   work. 

Tn  addition  to  that,  under  this  plan  of  mine  that  T  dream 
about  once  in  a  while  there  should  be  established  here  in 
this  Commission  a  department  of  statistics  anH  riccounts.  as 
they  have  In  one  or  two  of  the  leading  states.  Very  few 
states  have  paid  proper  or  sufficient  attention  to  this  matter 
of  statistics  and  accounts.  Tt  would  be  the  function  of  this  de- 
partment to  examine  all  the  renorts  which  come  in  from  the 
different  railroads  and  public  utilities,  to  see  whether  thev  are 
accurate  or  rot.  Tt  would  be  the  function  of  the  denartment 
to  establish  a  iiTiifnrm  svstpm  nf  a.crountiTiEr  iti  pn  far  as  it 
conld  work  in  this  state.  The  ronstitution  pver  since  1R7!* 
has  made  it  the  duty  of  the  Railroad   Commission  to  estab- 


lish a  uniform  system  of  accounts  as  to  railroads;  but  I 
haven't  been  able  to  discover  in  any  of  the  archives  of  the 
Commission  that  anything  along  those  lines  has  ever  been 
done.  This  department  of  statistics  and  accounts  would  be  of 
great  assistance  to  the  Commission  in  case  of  a  contest  in 
rates,  because  that  department  would  then  be  called  upon  to 
get  the  necessary  statistical  information  for  the  Commission, 
and  also  in  the  matter  of  stocks  and  bond  issues.  It  would 
be  called  upon  to  give  the  financial  facts  just  as  the  engi- 
neering department  would  be  called  upon  to  give  the  physical 
facts.  If  we  had  those  departments — the  administrative  de- 
partment, the  rate  department,  the  engineering  department 
and  the  department  of  statistics  and  accounts,  with  good  men 
in  charge,  who  would  give  all  their  time  to  it,  and  be 
"Johnny  on  the  spot,"  I  think  the  Commission  ought  to  be 
able  to  do  good  work. 

Now  as  to  the  question  of  salaries,  the  Commissioners 
are  to  get  $G,000  apiece.  New  York  pays  $15,000,  but  that  is 
exceptionally  high.  New  Jersey  pays  $6,000,  Massachusetts 
pays  $6,000  to  the  chairman  and  $5,000  to  the  Commissioners, 
and  Wisconsin  pays  $5,000.  The  rate  expert,  as  I  have  said, 
gets  $3,000;  the  secretary  $3,000;  the  engineer  $5,000,  and 
we  feel  ourselves  particularly  fortunate  in  getting  an  engineer 
of  Mr.  Thompson's  experience  who  will  do  the  work  for  $5,000 
a  year  for  two  years.  As  to  the  salary  of  the  head  of  the 
department  of  statistics  and  accounts  I  suppose  It  would  be 
about  $3,000.  That  Is  what  most  of  them  receive  throughout 
the  country. 

I  want  to  say  that  this  is  all  a  plan  running  in  my  head, 
and  has  absolutely  no  official  sanction,  and  can  not  tell  wheth- 
er the  Commission  will  be  disposed  to  take  my  view'of  these 
things  or  not. 

C.  L.  Cory:  There  are  one  or  two  things  that  I  think 
deserve  some  fuller  discussion  than  they  have  had  up  to  the 
present  time.  The  first  is  in  regard  to  the  relations  of  a 
public  service  commission  having  to  do  with  the  control  of  a 
public  utility,  and  a  municipally  operated  public  utilitv  Now 
the  fact  is  that  in  the  State  of  Wisconsin  and  in  Massa- 
chusetts, and  to  a  certain  extent  in  New  York,  the  munici- 
pally operated  public  utility  is  under  exactly  the  same  control 
as  the  nrivate  public  utility.  That  brings  me  to  another  point. 
Much  has  been  said  in  this  general  matter  of  the  control  of  the 
nublic  utilities  regarding  a  uniform  system  of  accounting. 
Now  a  uniform  system  of  accounting  as  proposed  bv  manv  of 
the  Commissions  I  know  as  an  absolute  fact  is  impracticable. 
Thev  are  not  any  use.  Thev  have  been  discarded  and  not  used 
bv  the  corporations,  for  the  very  reason  that  those  accounts 
do  not  conform  either  to  the  accounts  required  from  the 
.atiditins  denartment.  or  the  accounts  that  are  of  most  value 
from  the  standpoint  of  engineers,  as  most  of  us  as  engineers 
know.  T  nersonally  believe,  if  T  am  able  to  read  clearlv  the 
decisions  of  the  good  Commissions — and  T  want  here  to  sav 
without  any  hesitancv  that  there  are  good  State  Commissions 
frtr  the  control  of  nubile  utilities,  and  there  are  some  that 
do  not  desprvp  anv  adiective  that  we  mav  with  nronrietv  n=p 
in  an  audience  of  this  kind.  We  are  all  much  given  to  think- 
ing of  the  commission  that  has  to  do  with  the  control  of  a 
nublic  utilitv.  whether  it  be  a  railroad  or  anv  other  public 
utilitv.  making  that  svnonvmous  with  the  Wisconsin  Commis- 
sion. Would  that  it  were  so.  You  will  find  in  the  five  volumes 
that  have  already  been  nrinted  of  the  Wisconsin  commission's 
nrocppilinei  not  onlv  a  eenpral  discussion  from  the  standnoint 
of  en"itv.  but  cnnciselv  in  thp  back  of  each  of  those  volumes 
the  snpcific  decisions  that  bavp  hppn  rendered  bv  tbe  Com- 
missipn  and  those  are  the  valuable  things:  those  are  the 
things  that  unnuestionablv  need  to  he  taken  into  considera- 
tion when  we  are  considering  the  nroblems  of  the  control 
of  nublic  utilities  Thprp  io  one  noint  wTiicb  has  imnre^spd 
itself  unon  me  ■wbirh  T  do  not  beliPVP  bac  ovf^r  hppn  takpn 
un  bv  the  nubMc  utilitv  commissions.  Tf  it  has  T  should  be 
very  glad  to  have  Mr.  Thelen  tell  us  somethin.g  about  it.  be- 
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cause  he  has  had  the  opportunity  recently  of  learning  what 
has  been  done  in  many  of  the  states — that  is  the  labor  prob- 
lem. We  are  taking  up  now  all  over  the  United  States  the 
matter  of  the  rates  or  the  returns,  the  receipts  of  the  public 
utility  corporation.  Unless  I  am  very  much  mistaken  the 
relation  of  the  employer  to  the  employed  has  absolutely  been 
left  to  the  employer.  That  problem  has  been  left,  unless  I  am 
very  much  mistaken,  entirely  to  the  corporations  them- 
selves. Their  losses,  the  loss  to  the  people,  the  loss  to  the 
laboring  man,  the  loss  to  the  employed,  have  been  exceedingly 
great.  I  have  had  it  suggested  to  me  very  recently  that 
possibly  the  Public  Service  Commissions  of  the  broadest  type 
might  assist  materially  in  adjusting  some  of  the  difficulties, 
perhaps  by  arbitration  between  the  employers  and  the  em- 
ployed. If  that  is  possible,  if  it  is  not  done  at  the  present 
time,  if  it  is  possible  to  develop  that  in  the  future  I  think  it 
will   be   distinctly   constructive   work. 

There  is  one  point  I  wish  to  mention.  If  it  were  not  that 
we  are  here  a  group  of  engineers,  and  we  have  been  compli- 
mented by  one  of  our  State  officials  in  coming  here  to  give  us 
this  discussion  and  valuable  information,  I  should  not  mention 
it,  but  there  is  nothing  gained  by  not  being  frank,  and  that 
is  this:  I  believe  it  is  true  that  the  Commissions  that  do  not 
deserve  the  commendation  such  as  is  given  to  Wisconsin  and 
Massachusetts  have  been  wrecked  upon  one  rock,  and  that  is 
the  rock  of  politics.  I  do  not  believe  that  as  engineers  any  of 
us  will  for  one  moment  allow  that  any  improvements  in  the 
science  which  has  developed  in  engineering,  that  the  growth 
of  communities,  that  the  value  the  public  service  corporations 
have  given  to  communities,  has  ever  been  assisted  by  politics. 
I  do  not  mean  politics  in  the  higher  sense;  I  mean  in  the 
selfish  sense.  True,  all  facts  must  be  obtained  no  matter 
what  the  result  may  be.  I  am  inclined  to  think  that  some 
commissions,  whether  they  be  for  the  control  of  public 
utilities  or  Railroad  Commissions  or  otherwise,  might  be  ot 
even  less  service  to  the  community  than  the  commission 
which  consists  entirely  of  gentlemen  ot  leisure,  and  which  em- 
ploys a  pretty — but  very  indiscreet — stenographer.  I  think 
that  a  commission  that  is  going  to  conduct  this  work  as  some 
of  them  have — purely  on  the  basis  of  politics,  and  be  con- 
trolled by  politics,  will  not  be  constructive:  they  will  not 
deserve  the  co-operation  of  engineers  who,  I  believe,  it  will 
be  found  are  as  interested  as  any  people  in  the  development  of 
the  proper  relation  to  the  public  utility  corporation  and  the 
people. 

I  am  glad  Mr.  Vincent  brought  up  the  point  of  the  inde- 
terminate term  as  regards  franchises.  As  you  know,  we  in  this 
state  have  had  considerable  difficulty  regarding  the  value  of  a 
franchise  in  valuing  a  property,  and  then  immediately  con- 
sidering that  franchise  on  a  little  different  basis  for  taxation 
purposes.  I  think  the  time  is  come  when  we  must  cease  in- 
discriminately terming  something  a  franchise  which  as  a 
matter  of  fact  is  nothing  more  or  less  than  a  permit.  The 
permit  given  in  the  State  of  Wisconsin  of  course,  as  Mr. 
Thelen  very  clearly  set  forth,  is  to  prevent  unwise  and  ex- 
pensive competition.  That  sort  of  thing  is  more  or  less  like 
an  exclusive  franchise  that  does  exist  in  some  eases  in  cities 
and  counties  of  California;  but  in  general  the  public  utilities 
ovher  than  the  transportation  companies  that  are  said  to  pos- 
sess a  franchise  do  not  in  reality  possess  a  franchise;  they 
simply  possess  a  permit:  and  another  corporation  can  with 
the  greatest  readiness  obtain  a  similar  permit,  and  go  Into 
competition  with  the  old  corporation,  and  thereby  entail  upon 
the  people  in  general  a  much  greater  expense  than  if  one  cor- 
poration were  allowed  to  go  ahead  and  that  corporation 
properly  controlled. 

Of  course  T  am  not  at  all  familiar  with  the  proposed 
amendments.  I  think  we  are  especially  to  be  congratulated 
that  Mr.  Thelen  has  set  forth  some  of  the  important  points 
in  these  amendments;  and  we  as  voters  are  especially  inter- 


ested in  that,  and  I  should  suppose  a  little  more  interested 
and  a  little  more  capable  of  appreciating  what  it  will  mean. 
I  cannot  quite  see  for  myself,  however,  how  a  large  public 
utility  corporation  which  is  doing  business  in  a  great  many 
cities,  and  at  the  same  time  doing  business  in  communities 
outside  of  the  cities,  can  with  any  degree  of  success,  be  con- 
trolled by  the  different  bodies.  It  happens  that  I  personally 
have  had  to  do  within  not  very  many  years  with  the  work  in- 
cident to  the  adjustment  of  rates — one  in  regard  to  the  Tele- 
phone company,  the  other  with  regard  to  the  rates  for  electri- 
cal service  in  a  small  town.  In  each  case  we  were  confronted 
with  this  problem:  the  local  business  of  the  city  in  either  case 
was  but  part  of  the  main  corporation.  How  is  it  possible,  if 
you  like  to  put  it  plainly,  how  is  it  possible  for  the  City  of 
San  Francisco  or  the  City  of  Los  Angeles  by  any  method,  by 
any  board  of  control,  to  adjust  rates  with  the  degree  desira- 
ble if  in  that  city  there  be  a  company  which  is  not  merely 
doing  a  local  business  in  that  city,  but  doing  an  extensive 
business  in  other  cities  as  well?  Of  course  that  is  clear  to 
you  because  of  our  long  distance  transmission  of  power  that 
often  makes  the  case.  Even  with  our  gas  utility  the  same  is 
true;  and  of  course  as  to  the  other  utilities  we  again  find 
the  same  difficulty.  The  areas  that  Mr.  Thelen  has  drawn  on 
the  board  showing  the  relative  importance  of  the  control  of 
the  State,  as  contrasted  with  the  control  of  certain  cities, 
does  not  quite  satisfy  me. 

Max  Thelen:  I  am  willing  to  put  the  line  anywhere:  in 
fact  I  think  it  ought  to  be  moved  further  up.  I  was  using  that 
as  a  matter  of  illustration.  I  think  the  triangle  ought  to  be 
larger  considerably  as  compared  with  the  rest  of  the  square. 

C.  L.  Cory:  As  engineers  we  are  very  much  inclined  to 
deal  with  volumes  rather  than  areas;  and  if  we  will  take  any 
division  of  that  area  that  we  have  there,  and  consider  the 
litigation  and  the  cost  to  the  consumer — I  am  willing  to  go 
back  where  we  belong — the  cost  to  the  consumer  of  every- 
thing that  is  involved  to  adjust  those  rates,  I  think  the  form  of 
the  small  area  that  might  be  put  in  that  triangle  would  be 
greater  than  the  volume  that  you  might  get  in  any  other  area; 
because  how  can  we  have  two  different  bodies,  with  no  co- 
operation of  the  one  with  the  other,  attempting  to  control  a 
rate  which  is  one  which  can  only  be  controlled  by  a  body  large 
enou.gh  to  cover  the  activities  of  the  entire  corporation. 

Far  be  it  from  me  to  indicate  that  the  proposed  action 
is  not  very  wise.  We  as  engineers  know  that  compromises 
are  absolutely  necessary.  The  problem  that  we  can  solve 
with  the  logarithm  table  or  the  stick  is  not  worth  while.  We 
must  deal  with  problems  as  a  whole  and  with  the  ultimate 
result  sought  to  be  obtained,  taking  everything  into  considera- 
tion. But  as  an  engineering  problem,  as  a  problem  which 
particularly  interests  the  engineer,  and  going  back  to  the 
East,  where  we  get  out  best  advice  and  constructive  work,  I 
am  somewhat  skeptical  about  any  method  of  control  of  rates 
where  the  matter  is  divided  between  a  wise  and  well  or- 
ganized State  Commission  and  another  local  body,  no  matter 
what  it  may  be.  As  I  say,  I  think  we  are  extremely  indebted 
to  Mr.  Thelen  for  coming  here  this  evening:  and  in  any  ca- 
pacity I  think  the  Institute  of  Electrical  engineers  can  assure 
him  that  any  assistance  that  is  possible,  whether  it  be  from 
those  who  are  actively  interested  in  the  work  of  the  corpora- 
tions, or  those  that  are  not  so  directly  interested,  whatever 
may  be  for  the  building  up  of  a  wise  and  constructive  com- 
mission, the  development  of  a  relation  which  shall  be  harmo- 
nious between  the  serving  companies  and  the  people  to  be 
served— not  like  he  indicated  in  the  case  of  the  street  rail- 
roads of  New  York  City— but  a  wise  co-operation,  mutual  re- 
spect, mutual  confidence,  I  think  he  can  be  assured  that  all 
of  us'  who  are  in  the  Institute  and  represent  the  Electrical 
interests,  will  be  only  too  glad  to  do  anything  we  can.  (ap- 
plause). 
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Elsewhere  in  these  columns  will  be  found  a  re- 
view written  by  Professor  Alexander  McAdie,  of  the 
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U.  S.  Weather  Service,  on  a  re- 
Charts  of  the  cent  publication  entitled  "Charts 
Atmosphere  of  the  Atmosphere."  The  whole 
world  stands  awe-inspired  with  the 
gigantic  strides  being  made  in  aeronautics.  Awe- 
inspired  for  two  reasons.  First,  the  record-breaking 
sacrifice  in  life  on  the  part  of  the  pioneers  in  this 
science,  and  second  the  untold  possibilities  still  to  be 
accomplished  make  men  bow  their  heads  in  silent 
recognition  of  the  unfolding  of  the  great  designs  of 
their  Creator. 

It  is  doubtful  if  ever  an  advance  in  scientific  work 
was  accomplished  with  such  frightful  loss  of  life. 
Daily  the  record  of  death  solemnly  tolls  the  treacheries 
encountered  in  hitherto  unstudied  air-currents. 

Of  material  aid  are  charts  that  can  foretell  atmos- 
pheric conditions.  For  instance  it  has  been  found  that 
intermittent  ascending  currents  occur  during  the  day 
time,  being  strongest  in  summer  and  in  nearly  calm 
weather.  Their  upper  limit  is  usually  shown  by  the 
tops  of  cumulus  clouds  in  which  descending,  currents 
may  cause  vortices  about  horizontal  axes.  Cumulus 
clouds  as  shown  in  Chart  I,  therefore,  indicate  that 
although  the  horizontal  velocity  of  the  air  below  them 
is  less  than  the  average,  the  conditions  are  unfavorable 
for  aerial  experiments,  especially  near  the  clouds. 
During  the  night  the  vertical  stability  of  the  air  is 
greatest. 

Like  the  advent  of  the  new  born  babe  into  the 
world,  no  great  advance  is  ever  made  or  new  creation 
formed  without  intense  suffering  or  even  loss  of  life 
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cf  man  is  at  work  in  the  greatest  advance  ever  known 
to  civilization.  Painstaking  care  and  investigation  will 
eventually  equip  man  with  powers  well-nigh  those  of 
the  great  Creator  himself. 


Aesthetic  Side 
of  Engineering 
Structure 


A  description  of  the  new  Coleman  Plant  of  the 
Northern  California  Power  Company  appears  as  the 
leading  article  in  this  issue  of  the 
Journal. 

It  has  been  a  rule  in  carry- 
ing out  engineering  work  of 
this  kind,  especially  at  points  distant  from  towns 
and  cities,  to  leave  the  aesthetic  side  of  the 
construction,  the  question  of  appearance  and  finish 
fitting  for  the  location,  as  entirely  secondary  or  alto- 
gether absent.  Many  engineers  cannot  see  the  im- 
portance of  this  point,  for  the  simple  reason  that 
plants  are  designed  with  a  prime  object  of  accom- 
plishing the  development  that  is  in  view,  with  little 
thought  of  the  many  influences  which  may  be  brought 
to  bear  to  invalidate  successful  operation,  but  which 
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may  be  overcome  by  the  careful  design  of  details.  It 
may,  for  the  moment,  seem  odd  to  think  that  the  ap- 
pearance of  a  power  station  would  have  any  effect 
upon  the  future  successful  and  efficient  operation  of 
that  station.  Such,  however,  is  the  case,  as  it  affects 
the  imagination  and  eventually  the  lives  of  those 
who  must  go  through  the  daily  grind  which  accom- 
panies the  operating  of  a  plant  of  this  kind.  As  it 
costs  practically  no  more  to  give  a  pleasant  and  agree- 
able finish  to  building  and  surroundings,  it  pays  well 
to  consider  appearances  on  the  exterior  as  well  as 
proper  arrangement  in  the  interior.  The  location  of 
the  Coleman  plant  is  picturesque,  situated  as  it  is,  in 
a  shallow  canyon,  and  surrounded  not  by  heavy  for- 
ests, but  by  more  or  less  scrub  oak  timber  and  brush. 

Much  gray  matter  on  the  part  of  engineers  is  being 
wasted  of  late  in  considering  all  points  leading  to 
a  correct  valuation  or  factor  to  allow  for  depreciation. 
We  have  formerly  commented  in  these  columns  con- 
cerning the  factors  certain  evaluation  experts  allow 
for  depreciation  in  certain  classes  of  installation,  and 
have  drawn  attention  to  the  fact  that  these  factors 
seem  to  vary  in  different  plants,  although  the  class 
of  machinery  may  be  identical.  Undoubtedly  the  atti- 
tude of  the  management,  the  operating  force,  and  of 
all  even  down  to  the  humblest  man  on  the  job,  has 
something  to  do  with  the  wear  and  tear  of  a  plant, 
and  the  consequent  determination  of  the  "factor  of 
roughness"  to  be  allowed  in  each  individual  case. 
(*anguillet  &  Kutter  found  in  hydraulic  measurements 
that  the  flow  of  water  depends  upon  a  certain  co- 
efficient of  roughness  in  the  bed  or  channel  conveying 
the  water.  A  canal  made  of  well-planed  timber  or 
neat  cement  was  found  to  have  only  1/4  to  1/3  the 
coefficient  of  roughness  in  the  case  of  canals  or  rivers 
in   bad   order. 

And  so  it  is  in  the  case  of  the  power  house. 
Unconsciously,  inspiring  surroundings  coupled  with 
an  exterior  trim  of  the  building  itself  designed  in 
synchronism  and  harmony  with  nature  will  show  its 
effect  by  producing  cleaner,  more  earnest  and  care- 
taking  attendants,  and  this  will  result  in  the  material 
lessening  of  the  co-efficient  of  managerial  roughness 
to  be  applied  in  estimating  the  personal  wear  and 
tear  on  machinery  and  its  consequent  depreciation. 


A  few 'issues  back  we  called  attention  editorially 
to  certain  ugly  features  in  California's  new  consti- 
,,      .  .      ,  tutional    amendment    No.    47. 

Municipal  V8.  ^j^^  gpg^j^j  ^gggion  of  the  Cali- 

State-Wide  fornia  legislature  to  be  called   for 

Control  early  in  December  will  doubtlessly 

pass  a  new  railroad  commission  act  to  carry  out  th^e 
provisions  of  Senate  constitutional  amendment  47, 
which  authorized  the  legislature  to  confer  upon  the 
commission  complete  powers  of  regulation  and  con- 
trol over  all  the  public  service  corporations  of  the 
State,  except  such  powers  of  control  as  the  incor- 
porated cities  and  towns  now  have  and  do  not  vote 
to  confer  upon  the  commission.  The  immediate  re- 
sult of  this  legislation  will  be  that  the  incorporated 
cities  and  towns  will  keep  the  power  of  control  which 
they  at  present  have,  being  principally  the  power  to 
fix  rates  and  to  exercise  certain  police  powers,  while 


the  board  of  railroad  commissioners  will  be  vested 
with  the  entire  residium  of  power  to  regulate  and  con- 
trol such  corporations. 

Under  these  circumstances,  the  following  reasons 
are  urged  in  favor  of  having  the  incorporated  cities 
and  towns  confer  their  powers  upon  the  railroad  com- 
mission. 

1.  The  commission  can  do  better  work  than  the 
cities.  Most  cities  do  not  have  the  money  with 
which  to  secure  expert  engineers,  rate  men,  and  sta- 
tisticians or  accountants  for  the  purpose  of  securing 
the  information  necessary  to  use  as  the  basis  for  fix- 
ing rates.  The  State  Commission  will  have  a  corps  of 
trained  experts  who  can  do  this  work.  The  cities 
also  often  do  not  have  the  legal  talent  with  which 
to  enforce  their  orders  in  case  they  are  attacked  in 
court.  The  city  of  Berkeley  recently  confessed  judg- 
ment in  an  injunction  brought  against  it  by  the 
People's  Water  Company  to  restrain  the  enforcement 
of  an  ordinance  reducing  water  rates,  for  the  reason 
that  the  district  attorney  did  not  wish  to  go  ahead 
without  the  assistance  of  high  priced  lawyers,  and  the 
mayor  and  councilmen  were  unwilling  to  supply  the 
money  to  engage  the  additional  lawyers. 

2.  Divided  control  will  be  confusing.  The  cities  in 
the  first  instance  will  retain  the  power  to  fix  rates.  As 
to  these  same  corporations,  the  State  Commission  will 
have  the  power  to  control  issues  of  stocks  and  bonds, 
to  regulate  service  and  to  exercise  every  other  kind 
of  control,  except  the  fixing  of  rates  and  police  regu- 
lations. If  these  same  corporations  extend  beyond 
the  city  limits,  the  commission  will  have  the  power 
to  fix  rates  for  the  service  outside  of  the  city,  while 
the  city  fixes  the  rates  for  the  service  within.  This 
division  of  responsibility  will  produce  a  certain 
amount  of  confusion,  and  it  would  be  better  to  have 
unified   control. 

3.  Control  by  the  commission  will  produce  more 
just  results.  In  many  cities,  very  little  or  no  attention 
is  paid  by  the  city  authorities  to  the  fixing  of  rates, 
with  the  result  that  the  corporations  do  about  what 
they  please,  a  result  manifestly  unjust  to  the  cities. 
In  other  cases,  men  are  elected  to  office  on  a  pledge  to 
establish  a  certain  rate  for  one  commodity,  such  as 
gas  or  electricity  or  water,  without  any  investigation 
into  the  fairness  of  the  proposed  rate,  a  result  clearly 
unjust  to  the  corporations.  The  State  Railroad  Com- 
mission is  not  a  party  in  interest,  and  its  decisions 
are  more  likely  to  be  just  both  to  the  cities  and  the 
corporation  than  the  decisions  of  the  city  councils. 

4.  State  control  will  result  in  uniform  and  con- 
sistent system  of  regulation.  As  contrasted  with  a 
system  under  which  as  many  results  may  be  estab- 
lished as  there  are  cities  exercising  power  over  the 
dift'erent  public  service  corporations,  it  is  evident 
chaos  and  confusion  must  be  the  result. 

5.  The  experience  of  other  cities  favors  unified 
State  control.  This  is  the  system  which  is  working 
so  well  in  New  York,  Wisconsin  and  Massachusetts. 
Within  the  last  year  or  two,  it  has  been  adopted  in 
Washington,  New  Jersey,  New  Hampshire,  Ohio, 
Kansas,  Nevada  and  Oregon.  No  other  State  pro- 
vides for  the  divided  authority  which  we  have  in  Cali- 
fornia. 
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PERSONALS. 
Mr.  Cleavenger,  representing  the  Phoeui.x  Glass  Company, 
Is  at  San  Krancisco  on  a  tour  of  the  Pacific  Coast. 

F.  B.  Gleason,  Pacific  Coast  manager  lor  the  Western 
Electric  Company,  is  making  a  short  eastern  trip. 

Thomas  Bibber,  representative  at  large  o£  the  .loviau 
order,  and  who  travels  lor  Kdwards  &  Co.,  is  at  San  Fran- 
cisco. 

Fred  L.  Webs'er,  Pacific  Coast  manager  for  the  AUis- 
Chalmers  Company,  is  visiting  the  Seattle  office  of  that  cor- 
poration. 

K.  G.  Dunn,  with  Hunt,  Mirk  &  Co.,  has  returned  to  San 
Francisco  from  a  tour  of  Southern  California  on  engineering 
business. 

W.  C.  Kennedy,  president  of  the  Ontario  Gas  Company, 
of  Ontario,  Canada,  is  a  recent  arrival  at  San  Francisco  on  a 
tour  of  the  Coast. 

S.  K.  Colby,  manager  of  the  electric  railway  department 
of  Pierson,  Roeding  &  Co.,  has  returned  to  San  Francisco  after 
an  extensive  eastern  trip. 

Carl  J.  Young,  an  engineer  in  charge  of  the  construction 
of  a  large  irrigation  dam  in  Nevada,  is  among  the  recent 
arrivals  at  San  Francisco. 

O.  A.  Hoff,  formerly  district  engineer  of  the  Pacific  Tele- 
phone &  Telegraph  Company  at  Portland,  has  been  trans- 
ferred to  the  Seattle  District. 

A.  F.  Moulton,  formerly  district  engineer  of  the  Pacific 
Telephone  &  Telegraph  Company  at  Seattle,  has  been  trans- 
ferred to  the  Spokane  District. 

Emory  E.  Smith,  of  the  firm  of  Smith,  Emery  &  Co.,  with 
offices  in  San  Francisco  and  Los  Angeles,  has  returned  to 
San  Francisco  from  the  south. 

Henry  H.  Thedinga  has  been  appointed  district  sales  agent 
of  the  Century  Electric  Company  of  St.  Louis,  Mo.,  with  offices 
in  the  Central  Building,  Seattle,  Wash. 

C.  H.  Smith,  who  is  connected  with  the  executive  depart- 
ment of  the  Westinghouse  Electric  and  Manufacturing  Com- 
pany at  East  Pittsburg,  is  at  Los  Angeles. 

Charles  W.  Waller,  a  former  manager  of  the  Great  West- 
ern Power  Company,  has  returned  to  San  Francisco  from  Lon- 
don, where  he  went  on  important  business. 

A.  H.  Kling,  representing  the  Detroit  Fuse  and  Manufac- 
turmg  Company,  of  Detroit,  is  at  San  Francisco,  where  the 
agency  is  carried  by  the  Dodds-Caffray  Company. 

Fay  Woodmansee,  C.  J.  Davidson  and  E.  O.  Sessions  have 
opened  offices  as  consulting  civil,  electrical  and  mechanical 
engineers  in  the  First  National  Bank  Building,  Chicago. 

W.  H.  Wissing,  formerly  with  the  Union  Light  &  Power 
Company  of  St.  Louis,  Mo.,  arrived  at  San  Francisco  this 
week  to  take  the  position  of  sales  manager  with  the  Sierra 
&  San  Francisco  Power  Co. 

A.  C.  Balch  and  W.  G.  Kerckhoff,  who  are  interested  in 
the  Pacific  Light  &  Power  Company  and  in  the  San  Joaquin 
Electric  Power  Corporation,  have  been  spending  a  few^  days 
at  San  Francisco  on  business. 

Jesse  Yount,  the  master  mechanic,  and  John  Finnegan, 
purchasing  agent  for  the  United  Railroads  of  San  Francisco, 
are  again  at  their  posts,  after  attending  the  National  Street 
Railway  Convention  at  Atlantic  City. 

O.  H.  Ensign,  chief  electrical  engineer  of  the  United 
States  Reclamation  Service,  addressed  the  students  of  Throop 
Polytechnic  Institute  on  October  23  on  the  work  of  the  re- 
clamation engineer.  The  Salt  River  project  and  others  were 
described. 


K.  E.  Van  Kuran,  assistant  manager  of  the  Westinghouse 
Electric  and  Manufacturing  Company's  Los  Angeles  office,  is 
at  San  Francisco.  He  was  formerly  at  the  head  of  the  switch- 
board division  in  the  detail  and  supply  department  at  the 
East  Pittsburg  works. 

H.  L.  Walthers,  formerly  manager  of  the  Yreka  Railroad, 
is  now  manager  of  the  Siskiyou  Electric  Power  and  Light 
Company  and  its  subsidiaries.  He  has  charge  of  the  plants 
recently  acquired  from  the  Rogue  River  Power  Company,  witli 
headquarters  at  Medford,  Ore. 

Thomas  Pumfrey,  formerly  engineer  of  maintenance  of 
way  with  the  Portland,  Light  &  Power  Company,  Portland, 
Ore.,  is  now  a  member  of  a  railway  contracting  firm  engaged 
in  railway  construction  for  the  Harriman  interests.  Mr. 
Pumfrey  was  presented  with  a  gold  medal  by  his  former  asso- 
ciates in  the  Portland  Electric  Company  upon  his  resignation. 

Sidney  Sprout,  electrical  engineer,  has  returned  to  his 
San  Fi-ancisco  office  after  making  a  hyrdoelectric  investiga- 
tion on  Smith  River,  where  James  H.  Owen  proposes  to  de- 
velop several  thousand  power  for  transmission  to  Crescent 
City  and  elsewhere.  Three  power  sites  are  available,  which, 
possibly,  could  be  developed  to  the  extent  of  2,000  h.  p.  each. 

Philip  S.  Dodd,  secretary  of  the  Commercial  Section  of 
the  National  Electric  Light  Association,  is  making  a  hurried 
trip  throughout  the  Pacific  Ccast.  He  was  entertained  at  San 
Francisco  on  October  30  and  31,  leaving  for  Portland  and 
Seattle  on  Tuesday  night.  He  will  return  to  San  Francisco 
before  going  East  and  will  address  the  electrical  men  at  a 
luncheon  on  November  7,  on  "Cooperative  Spirit." 

A.  C.  Balch,  of  Los  Angeles,  vice-president  of  the  San 
Joaquin  Light  &  Power  Corporation,  has  been  at  San  Fi'an- 
cisco  during  the  past  week.  In  speaking  of  the  remarkable 
development  of  the  San  Joaquin  Light  &  Power  Corpora- 
tion, Mr.  Balch  refers  to  the  fact  that  the  San  Joaquin 
company  now  have  on  their  system  the  largest  artificial  lake 
in  California.  This  lake  is  formed  by  the  immense  rock- 
fill  dam,  the  construction  of  which  has  been  completed  dur- 
ing the  past  summer  by  the  engineering  firm  of  J.  G.  White 
&  Company,  Incorporated.  The  dam,  which  impounds  over 
50,000  acre  feet,  has  a  maximum  height  of  about  130  feet. 
Mr.  Balch  has  just  received  the  final  reports  of  tests  made 
on  the  new  20,000  h.p.  power  plant,  which  was  also  built 
by  J.  G.  White  &  Company.  Two  of  the  units  in  this  plant 
have  been  running  for  about  a  year,  and  two  have  been  re- 
cently installed  and  put  in  service.  Mr.  Balch  considers 
that  this  plant  is  a  model  of  its  kind,  and  that  its  design 
and  the  efficiency  of  the  apparatus  have  combined  to  pro- 
duce a  power  station  of  the  very  highest  efficiency  of  which 
he   has   any   record. 


OBITUARY. 

J.  J.  Ferrier,  office  engineer  with  the  Southern  Pacific 
electrical  department,  killed  himself  at  his  home  in  Fruit- 
vale,  California,  on  October  29.  Mr.  Ferrier  was  but  29  years 
of  age  and  held  an  important  position  with  the  company  which 
was  based  upon  his  previous  experience  with  the  New  York 
Central  Railroad.  No  reason  is  known  for  his  suicide  and  his 
many  friends  are  grief  stricken.    He  leaves  a  wife  and  child. 


Professor  John  James  Montgomery,  of  Santa  Clara  Col- 
lege, who  laid  claim  to  being  the  real  discoverer  of  modern 
aviation,  and  who  was  also  noted  as  the  inventor  of  an 
electrical  rectifier  now  in  commercial  use,  was  killed  October 
31  by  a  fall  from  a  monoplane  glider,  with  which  he  was  ex- 
perimenting. The  accident  occurred  at  Evergreen,  five  miles 
from  Santa  Clara,  California. 
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ELECTRICAL  CONTRACTORS'   NOTES. 

lUiilding  is  progressing  nicely  iu  Sacr:uneuto  and  Stock- 
Ion   and   all   the   contractors   are   busy. 

Paul  Butte  of  the  Butte  Engineering  &  Electrical  Com- 
pany, has  returned  from  a  business  trip  to  Oregon. 

The  wiring  of  the  new  Kaha  garage  on  Sutter  and  Van 
Ness  avenue,  has  been  let  for  $2350  to  a  local  contractor. 

The  members  from  San  Jose  Local  No.  9  and  Redwood 
Local  No.  10  had  a  Joint  meeting  October  23d.  A  pleasant 
meeting  was  held  and  trade  conditions  discussed  until  a 
late  hour. 

The  John  G.  Sutton  Company  were  awarded  the  wiring 
and  steam  heating  contract  tor  a  seven-story  building  on  the 
corner  of  Seventh  and  Market  streets,  belonging  to  Mrs.  Jos. 
Dupuy,  for  $5750. 

The  wiring  ior  the  new  theatre  of  the  Downtown  Realty 
Company,  on  Mason  and  Eddy  streets,  was  awarded  to 
A.  E.  Brooke-Ridley  for  $8450.  The  terms  of  the  contract  are 
that  part  of  the  payments  are  to  be  taken  out  in  bonds.  The 
bids  ranged  from  $8450  to  $13,000. 

G.  H.  Duffield,  special  representative  lor  the  National 
Electrical  Contractors'  Association,  left  on  the  Lark  Thurs- 
day night,  alter  a  very  successlul  ten  days  in  this  part  of  the 
State  gaining  many  new  members  lor  the  National  and  as- 
sisting the  State  officers  greatly. 

Bids  are  being  taken  for  the  Odd  Fellows'  new  home  at 
Saratoga,  near  San  Jose.  The  electric  work  will  run  close 
to  $1500.  A  complete  system  of  Electric  lighting  and  tele- 
phones, also  one  of  the  most  complete  systems  ol  lire  aiarms 
that  has  ever  been  installed  is  included. 


NEvV    CATALOGS. 
The   Pacific   Electric  Heating  Company    has   published   the 
October  issue  of    "Hot  Points,"  which  is  gotten  up  in  its  usual 
attractive   and   interesting   style,   dealing  largely    iu   subjects 
akin  to  electrical  heating. 

Descriptive  leaflet  2378,  covering  Rotary  Converters  for 
Railway  Service,  has  just  been  issued  by  the  Westinghouse 
Electric  &  Manutacturing  Company.  Under  each  picture  is 
given  a  short  description  of  the  method  of  construction  of  the 
part  illustrated. 

Holabird-Re..  i.olds  Co.  has  just  issued  catalogue  Xo.  2  on 
electrical  supplies.  The  catalogue  contains  310  pages  and 
the  handsome  and  attractive  manner  in  which  the  book  is 
gotten  up  is  a  credit  not  only  to  the  company  interested,  but 
is  a  compliment  to  the  progress  of  the  electrical  trade  on  the 
coast. 

The  Westinghouse  Electric  &  Manufacturing  Company  has 
issued  circular  1131,  describing  Graphic  Meters  for  Switch- 
board Service.  The  publication  shows  illustrations  of  the 
meters  together  with  typical  charts  taken  from  same,  indicat- 
ing the  various  uses  to  which  graphic  meters  may  be  put  with 
advantage  to  the  user. 

The  Okouite  Company,  253  Broadway,  New-  York  City, 
has  published  an  attractive  booklet  entitled  "Economy  in 
Joint  Making,  With  Instructions."  It  contains  information 
which  should  be  very  much  in  demand  just  at  this  season 
of  the  year,  as  now  is  the  time  to  make  repairs  in  the  way 
of  insulating  and  protecting  joints  so  that  short  circuits, 
with  their  accompanying  troubles,  may  be  avoided  during 
the  winter  to  come.  Copies  of  the  booklet  can  be  secured 
on  application  to  The  Okonite  Company. 

In  its  folder  No.  4186,  dated  September,  1911,  the  Westing- 
house Electric  &  Manufacturing  Company,  East  Pittsburg, 
Pa.,  describes  an  auxiliary  line  switch  for  use  on  trolley  cars 
equipped  with  ordinary  drum  type  controllers.  Westinghouse 
Railway  Equipment  is  the  title  given  by  the  company  to  its 


folder  No.  41S4,  dated  September,  1911.  This  is  an  art  folder, 
time  table  size,  and  it  has  a  very  attractive  cover.  Descrip- 
tive leaflet  No.  2371,  dated  Augiist,  1911,  treats  of  the  Type  O 
engine  driven,  direct  current  interpole  generators,  manufac- 
tured by  that  company.  The  leaflet  is  letter  size  (9  in.xll  in.), 
and  is  arranged  to  bind  in  with  correspondence. 


MEETING    NOTICE. 

The  broad-gauged  men  in  the  electrical  industry  are 
coming  to  realize  more  and  more  not  only  the  value  of  co- 
operation in  the  electrical  industry  but  the  vital  necessity 
for  it.  This  fact  was  strongly  brought  out  at  the  last  annual 
meeting  of  the  Sons  of  Jove,  held  at  Denver,  Colorado,  16-lSth 
of  October,  and  a  number  of  suggestions  made  for  practical  co- 
operative work  that  could  be  carried  out  by  the  Jovian  order. 

Probably  one  of  the  most  valuable  movements  which  has 
been  inaugurated  in  the  electrical  industry  since  its  inception 
was  the  organization  of  the  commercial  section  of  the  National 


Philip  S.  Dodd. 

Electric  Light  Association  which,  through  the  work  of  its 
various  committees  during  the  past  year,  has  gone  a  long  way 
toward  proving  the  value  of  co-operative  work. 

Philip  S.  Dodd,  the  secretary  of  the  Commercial  Section 
of  the  National  Electric  Light  Association,  will  be  in  San 
Francisco  during  the  coming  week  and  there  is  a  movement 
on  foot  to  hold  a  luncheon  on  Tuesday,  the  7th  of  November, 
which  will  be  attended  by  electrical  men  from  every  branch 
of  the  industry.  Mr.  Dodd  has  been  invited  to  tell  us  at  that 
time  of  what  co-operation  has  done  and  what  its  possibilities 
may  be. 


BASEBALL   GAME 

The  baseball  game  at  Golden  Gate  Park  playgrounds  last 
Saturday  between  the  teams  of  the  Pacific  Gas  &  Electric 
Company  and  the  General  Electric  Company  was  a  great  suc- 
cess. The  score  for  the  seven  innings  played,  was  13  to  12 
in  favor  of  the  General  Electrics.  There  was  a  large  turn 
out  of  representatives  of  both  corporations,  who  rooted  for 
their  respective  players.  T.  E.  Bibbins  gave  satisfaction 
as  umpire.  The  lineup  was  as  follows:  General  Electrics — 
Shreve  first  base,  with  Fulton  as  alternate;  Alvord  second 
base;  Hunt,  third  base;  Jollyman,  catcher;  Jones  and  Gracia, 
pitcliers;  Laingor,  shortstop;  Boyd,  right  field;  Patterspn, 
center  field;  Wheeler,  left  field.  Wheeler  distinguished  him- 
self by  going  to  the  bat  five  times,  making  three  hits,  three 
runs  and  two  stolen  bases. 

Pacific  Gas  &  Electric— Rogers,  first  base;  Lisberger, 
second  base;  Varney,  third  base;  Cain  and  Lusk,  pitchers; 
Mensing,  catcher;  Bostwick,  shortstop;  Bridges,  right  field; 
Henley,  center  field;  Keppelman,  left  field.  Mensing  was 
at  the  bat  twice  and  made  two  three-baggers.  The  best  hit- 
ting was  done  by  Frank  H.  Varney,  who  made  four  hits. 
A  return  game  will  be  played. 
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ELECTRIC    OIL    HEATER. 

The  use  of  electric  immersion  heaters  In  the  trans- 
former and  switch  oil  supply  tanks  of  the  Nisqually  power 
development  of  the  City  of  Tacoma,  Wash.,  is  perhaps  one 
of  the  most  novel  of  the  recent  industrial  applications  of  elec- 
tric heating.  Mr.  H.  F.  Gronen,  chief  engineer  of  the  Nis- 
qually project,  has  authorized  the  Seattle  office  of  the  West- 
iughouse  Electric  and  Manufacturing  Company  to  furnish  their 
bayonet  type  of  heaters  for  the  tanks  at  the  La  Grande  plant 
and  at  the  Tacoma  substation. 


New  Type    Electric   Oil    Heater. 

For  the  transformer  oil  tanks  the  order  calls  for  three 
24  In.  bayonet  heaters,  each  having  a  maximum  heat  input 
of  3  kw.  and  provided  wi*i:  a  series-parallel  switch  giving 
six  different  heat  combinations.  The  oil  switch  tanks  will 
be  equipped  with  three  12  in.  11/2  kw.  heaters  with  similar 
switches.  The  wiring  is  arranged  so  that  the  load  on  the 
three-phase  bank  of  transformers  will  be  balanced  on  the 
different  phase,  one  heater  being  connected  across  each 
phase  for  each  bank. 

The  heating  element  consists  of  slotted  resistance  rib- 
bon incased  in  a  mica  insulated  sheath  and  the  whole  in- 
serted in  flattened  copper  tubes.  These  tubes  are  sealed 
at  their  ends  and  are  brazed  into  a  capped  casing.  On  these 
pipe  plug  castings  are  mounted  the  terminals  for  making  the 
outside  connections.  As  the  whole  unit  consists  of  nothing 
but  metal  and  mica,  there  is  very  little  danger  of  mechanical 
damage  or  breakage  of  parts  due  to  sudden  changes  in  tem- 
perature. This  construction  is  such  that  any  length  heater 
up  to  the  limit  of  mechanical  strength  may  be  supplied  on 
almost  any  voltage  up  to  250  volts. 


THE   WESTINGHOUSE    INSTRUMENT   STERILIZER. 

The  psychological  effect  of  sterilizing  instruments  in  the 
presence   of   the   patient  is   rapidly    becoming   recognized    by 


Instruments  may  be  perfectly  clean  and  disinfected  but 
the  mere  fact  that  the  operation  of  cleaning  them  Is  done 
before  the  eyes  of  the  patient  goes  a  great  ways  towards  put- 
ting them  in  a  more  satisfied  frame  of  mind. 

The  sterilizer  described  below  enables  this  to  be  done 
in  a  very  convenient  and  inexpensive  manner. 

The  device  consists  essentially  of  the  vessel  for  the  in- 
struments and  the  separable  heater  element  with  its  attach- 
ment plug,  cord,  and  switch. 

The  dimensions  of  the  sterilizer  permit  the  use  of  instru- 
ment trays  which  are  similar  to  the  standard  design  and 
can  be  lifted  out  by  means  of  the  handle  of  the  heating  ele- 


New   Electric  Instrument  Sterilizer. 

physicians,  dentists  and  hospital  attendants,  therefore  the 
advantage  of  having  at  hand  a  convenient  and  ready  method 
of  sterilizing  is  apparent  to  all. 


Sterilizer    in    Sections. 

ment  wliich  is  always  cool.  This  construction  obviates  the  in- 
convenience of  using  forceps  or  other  instruments  for  re- 
moving the  trays,  a  feature  of  particular  advantage  to  a  per- 
son using  a  sterilizer  while  engaged  in  other  duties. 

The  heater  element  is  of  the  well-known  Westinghouse 
immersion  type,  and  is  placed  within  the  instrument  vessel 
containing  the  water.  It  is  supported  a  short  distance  from 
the  bottom  by  flanges  on  the  sides  of  the  perforated  metal 
tray,  thus  allowing  free  circulation  of  water  above  and  below. 

The  heater  is  equipped  with  a  substantial  wood  handle 
having  an  ebony  finish  which  serves  as  a  means  of  lifting  out 
the  instrument  tray.  The  handle  is  always  cool  and  its  finish 
adds  to  the  attractive  appearance  of  the  sterilizer. 

The  cost  of  operation,  is  practically  negligible  as  it  is 
only  necessary  to  run  it  on  the  high  heat  for  a  very  short 
time  and  then  switch  to  the  low  heat. 

The  sterilizer  is  manufactured  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  East  Pittsburg,  Pa. 


NEW  ELECTRIC  HOT  PLATE. 

The  new  8-inch  disk  stove  now  being  placed  on  the  market 
by  the  General  Electric  Company  is  designed  for  use  in  readily 
increasing  the  capacity  of  the  kitchen  equipment  of  hotels 
and  restaurants,  and  also  for  use  in  carpenter  shops,  binderies 
and    other    manufacturing    establishments    requiring    a    high 


A    New    General    Electric    S-Inch"  Disk    Stove. 

power  rapid  heating  hot  plate  free  from  the  inherent  dangers 
of  gas  plates. 

The  stove  is  provided  with  a  heating  element  of  Calorite, 
and  a  three-heat  indicating  switch  serves  to  give  375,  750,  and 
1500  watts  heat  dissipation  on  95-128  volts,  or  300,  600,  and 
1200  watts  on  200-250  volts. 
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CONNECTOR  PULLER  FOR  DISCONNECTING  CELLS  OF 
"EXIDE"  VEHICLE  BATTERIES. 
The  individual  cells  in  the  various  types  of  "Exide"  Bat- 
teries are  Joined  together  by  connectors  integrally  burned  to 
the  strap  post.  This  burned  connection  is  the  most  positive 
and  satisfactory.  When  one  or  more  cells  have  to  be  cut  out, 
it  has  heretofore  been  customary  to  do  this  in  one  of  two 
ways:  either  loosening  the  connector  by  putting  a  flame  on 
the  burn,  over  the  post,  or  boring  through  the  burn  with  a 
brace  and  bit. 


Nl'w  Electric  Connector  Fulli-r 

The  Electric  Storage  Battery  Company  has  now  perfected 
a  connector  puller,  a  device  which  mechanically  uncouples  the 
connectors  by  shearing,  leaving  both  post  and  connector  in 
perfect  condition  for  reburning.  In  order  to  accomplish  this, 
it  is  necessary  that  the  plunger  which  does  the  shearing  be 
very  accurately  aligned  and  centered.  This  connector  puller 
has  been  so  designed  that  the  centering  is  done  in  a  very 
positive  manner,  and  the  connector  must  come  oft  true. 


Connector  Puller  in  Place 

The  connector  puller  fits  the  pillar  strap  of  all  types  of 
"Exide"  cells,  including  the  "Ironclad-Exide,"  and  is  manu- 
factured in  two  sizes.  One  size.  No.  8879,  fits  all  cells  cor- 
responding to  the  13  plate  'Exide"  (5  inch  jar)  and  smaller: 
while  the  other  No.  8880,  fits  those  corresponding  to  the  15 
plate  "Exide"  (5%  inch  jar)  and  larger. 

The  two  illustrations,  showing  the  puller  alone  and  in 
place  ready  to  work,  make  clear  the  method  of  operation. 


WESTINGHOUSE    EXHIBIT    AT    ATLANTIC    CITY. 

Among  the  interesting  exhibits  made  by  the  Westing- 
house  Electric  &  Manufacturing  Co.  held  at  the  Atlantic  City 
Convention  of  the  American  Electric  Railway  Association  was 
a  complete  equipment  of  the  1500  volt,  direct-current  control 
system.  The  exhibit  also  included  a  No.  321,  75  to  90  horse- 
power motor  for  operation  on  1500  volt  direct-current.  Also 
a  1500  volt  dynamotor  and  compressor  was  in  operation.  In 
the  design  of  the  latter  machine  a  radical  departure  from 
standard  practice  was  made.  This  compressor  will  prove 
particularly  effective  on  1200  and  1500  volt  systems  for  the 
reason  that  it  reduces  the  voltage  for  the  control  and  lights, 
and  at  the  same  time  operates  the  air  compressor  when  it  is 
actuated  by  the  governor.  Therefore,  it  also  eliminates  the 
use  of  a  special  motor  compressor  for  1200  or  1500  volt  equip- 
ment. 

The  well-known  Westinghouse  Type  HL  Unit  Switch  Con- 
trol was  also  exhibited  in  actual  service,  connected  to  two 
motors  rigged  up  with  a  pony  brake. 

Exhibits  were  also  shown  of  single-phase  railway  motors 
and  interpole  direct-current  railway  motors  together  with  a 
complete  line  of  detail  apparatus,  such  as  controllers,  circuit- 
breakers,  commutators,  resistors,  and  trolley  line  material. 

The  company  was  well  represented  by  a  considerable 
number  of  the  officials  and  salesmen,  among  whom  were 
President  E.  M.  Herr,  Vice-President  L.  A.  Osborne  and  C. 
A.  Terry,  H.  P.  Davis,  Sales  Manager  S.  L.  Nicholson,  Man- 
ager of  Railway  and  Lighting  Department  C.  S.  Cook.  Manager 
of  Detail  and  Supply  Department  G.  Brewster  Griffin,  Manager 
of  Department  of  Publicity  J.  C.  McQuiston:  F.  N.  Kollock, 
manager  Seattle  office;  S.  J.  Keese,  manager  of  Los  Angeles 
office,  and  T.  J.  McGlll,  manager  of  Atlanta  office. 


ELECTRIC   EQUIPMENTS   IN   A    NEWSPAPER    PLANT. 

The  New  York  Globe  has  recently  installed  an  interesting 
electric  equipment  in  its  new  plant  at  Washington  and  Dey 
Streets,  New  York,  which  is  one  of  the  most  complete  and 
modern  installations  of  its  kind.  On  the  first  floor  are  three 
high  speed  sextuple  presses  capable  of  turning  out  36,000 
24-page  papers  per  hour,  and  two  standard  speed  sextuples, 
which  turn  out  24,000  papers  of  the  same  size.  These  presses 
are  all  driven  by  Sprague  Electric  Motors  and  operated  by 
the  Kohler  full  automatic  system  of  printing  press  control. 
The  motors  for  the  high  speed  presses  are  60-horsepower  and 
have  an  operating  range  between  18,000  and  36,000  papers 
per  hour  entirely  by  field  control,  that  is,  without  any  unnec- 
essary loss  or  waste  of  current.  For  threading  in  the  web 
the  cylinders  are  turned  over  at  ten  revolutions  per  minute 
by  a  10-horsepower  motor,  which  is  connected  to  the  drive 
shaft  of  the  large  motor  through  double  reduction  spur  gear- 
ing. The  two  standard  speed  presses  are  driven  by  a  com- 
bination of  50  and  10-horsepower  motors. 


TRADE   NOTES. 

Fi-ank  H.  Ray,  who  recently  sold  his  electric  power  inter- 
ests on  Rogue  River  to  the  Siskiyou  Electric  Power  and  Light 
Company,  is  at  San  Francisco  from  the  new  prospect  hydraulic 
plant 

The  General  Electric  Company  has  sold  to  P.  C.  Roberts 
&  Co.,  contractors  for  installation  in  the  new  San  Francisco 
City  and  County  Hospital,  four  C.  C.  4,  125  kw.,  2400  r.p.m., 
125  v.,  250  v.,  three-wire,  non-condensing  Curtis  turbine  gen- 
erating sets.     Also  a  switchboard  of  eleven  panels. 

The  .American  Electrical  Works  has  closed  a  contract  with 
the  San  Francisco  Department  of  Electricity  for  weather  proof 
and  bare  copper  wires  covering  the  municipal  requirements 
during  the  ensuing  year.  This  sale  was  negotiated  through 
the  Pacific  Coast  agents,  the  Telephone-Electric  Equipment 
Company. 
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INCORPORATIONS. 
ABERDEEN,  WASH.— The  Mutual  Heat  &  Light  Company 
of  Aberdeen  has  been  incorporated  for  $50,000,  by  W.   Mack 
and  M.  Snyned. 

LOS  ANGELES,  CAL.— The  West  Coast  Gas  Light  & 
Fuel  Company  has  been  incorporated  for  $75,000,  by  W.  J. 
and  J.  McGimpsey. 

DELANO,  CAL. — The  Delano-Linns  Valley  Telephone 
Company  has  been  incorporated  for  $10,000,  by  Ben  Thbmas, 
J.  C.  Kutledge,  A.  Villard,  P.  Girard  and  R.  W.  Lockridge. 


FINANCIAL. 

LOS  A.XGELES,  CAL.—Judge  Wellborn  has  lound  lor  the 
defendant  in  the  action  brought  by  the  Los  Angeles  Gas  & 
Electric  Company  against  the  Western  Gas  Construction  Com- 
pany of  Fort  Wayne,  Ind.,  to  recover  $28,323.45  alleged  to 
he  due  on  a  breach  of  contract  in  the  sale  of  water-gas  appa- 
ratus. He  found  for  the  plaintiff  on  the  cross-complaint  of 
the  defendant  asking  judgment  for  $18,210.95.  Under  this 
ruling  the  Los  Angeles  corporation  must  pay  the  balance  ot 
$6,667.55,  due  on  the  original  price  of  $35,000  for  the  appa- 
ratus.   Each  side  must  pay  its  own  costs. 

SAN  FRANCISCO,  CAL.-  The  stockholders  of  the  Pacific 
Gas  &  Electric  Company  at  meetings  held  at  the  company's 
offices  in  this  city,  authorized  the  creation  of  a  new  mortgage 
upon  the  company's  properties,  under  which  it  may,  from 
time  to  time,  as  required,  issue  its  bonds  to  the  maximum 
amount  of  $150,000,000.  This  new  bond  issue  will  provide 
the  means  for  refunding  or  retiring  at  matuiity,  or  as  occa- 
sion may  arise,  all  of  the  existing  bond  issue  of  the  Pacifi<- 
Gas  &  Electric  Company  and  of  subgidlary  and  controlled 
corporations.  At  this  meeting  the  stockholders  also  approved 
an  increase  in  the  common  stock  of  the  company  to  $150,- 
000,000,  this  being' also  the  amount  of  the  new  mortgage 
which  was  authorized.  The  company  does  not  contemplate 
the  immediate  issuance  of  any  of  this  stock,  the  action  of  the 
stockholders  in  authorizing  the  increase  having  simply  been 
taken  to  enable  the  company  to  comply  with  the  California 
statute  under  which  no  California  corporation  may  have  out- 
standing indebtedness  in  excess  of  its  subscribed  capital 
stock. 

BLUE  LAKE,  CAL. — There  has  been  a  serious  break  in 
the  negotiations  by  the  Western  States  Gas  &  Electric  Com- 
pany of  Eureka  for  the  purchase  of  the  local  electric  light 
system,  owned  and  operated  by  the  Minor  Mill  &  Lumber 
Company  of  Glendale  and  for  the  time  being,  at  least,  tlie 
deal  is  off.  Report  has  it  that  Manager  H.  L.  Jackman  oi 
the  Western  States  Gas  &  Electric  Company  has  agreed  upon 
a  purchase  price  for  the  system  with  I.  Minor  but  that  when 
it  came  to  signing  the  papers  Minor  raised  the  price  by  sev- 
eral thousand  dollars  and  was  abrupt'y  turned  down.  Mr. 
.lackman  was  at  Glendale  several  days  ago  arranging  the  deal 
with  Mr.  Minor  and  at  that  time  Minor  stated  that  the  trans- 
fer would  probably  take  place  within  the  next  few  days.  Ho 
now  refuses  to  say  anything,  except  that  the  negotiations  are 
at  an  end,  at  least  for  the  present.  It  is  said  that  the  Wesern 
States  Company  made  its  final  bid.  which  was  somewhat  less 
than  the  price  finally  asked  by  Minor  and  that  there  will  be 
no  transfer  unless  the  latter  comes  to  terms.  The  Blue  Lake 
lighting  system,  with  a  power  plant  at  the  Glendale  mill  of 
the  Minors,  is  the  only  independent  system  in  the  county 
at  present,  the  Western  States  Company  having  within  the 
past  year  acquired  the  systems  at  Areata,  Fortuna  and  Pern- 
dale. 


TRANSMISSION. 
FOREST,  CAL.— The  North  Fork  mine  is  making  surveys 
and  estimates  of  cost  for  the  installation  of  an  electric  light 
and  power  system. 

SAN  JOSE,  CAL.— The  Great  Western  Power  Company 
has  applied  for  a  franchise  for  a  transmission  line  along  the 
county  roads  of  Santa  Clara  county. 

SACRAMENTO,  CAL.— The  Great  Western  Power  Com- 
pany has  been  granted  permission  to  lay  an  undergiound  wire 
system  on  certain  streets  of  this  city. 

DORRIS,  CAL.— The  Siskiyou  Electric  Power  &  Light 
Company  has  a  large  force  of  men  en,gaged  on  the  preliminary 
work  for  the  extension  of  its  lines  to  this  town. 

SACRAMENTO,  CAL. — The  Pacific  Gas  &  Electric  Com- 
pany has  made  application  for  a  lighting  and  power  Iran- 
chise  in  the  recently  annexed  sections  of  Sacramento. 

CASTLE  ROCK,  WASH.— The  City  Council  has  granted 
to  H.  B.  Davis  and  the  Tacoma  Investment  Company,  a  fran- 
chise to  operate  and  maintain  an  electric  power  system  in  this 
city. 

SEATTLE,  WASH.— The  power  house  of  Schwager  &  .\'et- 
tleton  mills,  including  contents,  was  entirely  consumed  by 
flames,  entailing  a  loss  of  $25,000.  The  plant  will  be' replaced 
at  once. 

Portland.  ORE. — General  Manager  O'Brien  states  that 
work  of  electrifying  the  west  side  of  the  Southern  Pacific 
railway  will  start  as  soon  as  orders  to  that  effect  have  been 
received   from   headquarters. 

STOCKTON,  CAL.— The  city  is  planning  for  the  installa- 
tion of  a  municipal  underground  conduit  system  in  the  busi- 
ness district,  to  be  rented  to  the  private  companies.  An 
election  for  this  issue  will  be  held  November  7. 

SEATTLE,  WASH.— The  plans  and  specifications  pre- 
|)ared  by  the  B.  P.  W.  providing  for  constructing  the  first  sec- 
tion of  a  municipal  street  railway  were  approved  by  the  city 
council  and  bids  have  been  ordered  advertised  for. 

BERKELEY,  CAL.— The  Sierra  and  San  Francisco  Power 
Company  is  planning  for  the  installation  of  a  power  and  light- 
ing system  at  Berkeley.  No  franchise  is  required  for  this 
work  and  the  City  Cotmcil  has  been  notified  of  the  intentions. 

SALEM  ORE. — It  is  rumored  that  an  electric  line  will  be 
constructed  between  this  city  and  Stayton.  It  is  further 
reported  that  an  official  of  the  Portland,  Eugene  &  Eastern 
road  is  negotiating  with  the  Eugene  council  regarding  fran- 
chises, etc. 

TULARE,  CAL. — The  Tulare  County  Power  Company  has 
awarded  a  contract  to  Hunt,  Mirk  &  Co.,  San  Francisco,  for 
he  installation  of  a  3000  h.p.  steam-turbine  generating  plant 
at  Tulare.  Construction  work  on  a  distributing  system  will 
soon  commence. 

BEAUMONT,  CAL.-  C.  H.  L.  Ghriest,  owner  of  the  New- 
port Beach  Electric  Light  &  Power  Plant,  has  been  here  look- 
ing over  the  town  with  a  view  of  establishing  a  plant  here. 
He  w-ill  furnish  light  and  power  and  establish  in  connection  a 
steam  laundry  and  ice  plant. 

STOCKTON,  CAL. — The  Sierra  and  San  Francisco  Power 
Company  plans  for  the  installation  of  a  distributing  system  at 
Stockton,  with  undergiound  conduits  in  the  business  section. 
An  auxiliary  steam  generating  plant  will  be  erected  to  serve 
the  city.  The  company  has  commenced  construction  on  a 
transmission  line  from  Manteca  to  Stockton. 
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EVERETT,  WASH.— It  is  reported  that  the  Stone  & 
Webster  interests  are  preparing  the  installation  of  a  power 
plant  in  Sultan  Canyon.  Fourteen  hundred  acres  of  land  have 
been  secured  from  the  government  and  a  20n-foot  dam  is  to 
be  constructed  above  the  narrow  gorge. 

SACR.VMENTO,  CAL.— President  T.  T.  O'Gregory  of  the 
Sacramento-Woodland  Railroad,  has  awarded  a  contract  to 
the  Dozier  Construction  Company  for  the  construction  work 
of  the  line  between  Woodland  and  Elkhorn.  and  to  Cooper  and 
Hawley  for  the  construction  of  another  section. 

HELENA,  MONT.— The  I'nited  Missouri  River  Power 
Company,  which  owns  Canyon  Ferry,  Hauser  Lake  and  the  un- 
completed Holter  hydraulic  plants  on  the  Missouri  River,  has 
gone  into  the  hands  of  a  receiver  on  request  of  the  United 
States  Mortgage  and  Trust  Crnipany  of  New  York,  which 
holds  a  bond  of  $12,5nn,000  of  the  company's. 

McMINNVILLR,  WASH.— The  County  Court  has  granted 
to  the  Yamhill  Electric  Company  the  right  to  set  up  poles  a^n 
string  wires  along  the  Dayton-Portland  road  from  the  cor- 
))orate  limits  of  Newberg  easterly  to  the  county  line,  and 
along  all  other  public  roads  leading  from  and  into  Newberg 
for  a  distance  of  three-fourths  of  a  mile  outside  of  said  limits. 

PORTERVILLE,  CAL.— C.  H.  Holly,  chief  engneer  of  the 
Tulare  County  Power  Company,  is  quoted  as  saying  that  the 
company  will  be  delivering  power  to  the  patrons  of  the  lint- 
not  later  than  April  1,  1912.  The  siibstatic  n  for  the  orange 
district  will  be  located  at  Strathmore,  and  a  site  has  been 
secured  in  Tu'are  for  a  station  which  will  supply  the  d:viry 
iHstrict  and  where  a  steam  auxiliary  will  be  located. 

PORTLAND,  ORE.— Philadelphia  capitalists,  it  is  an- 
nounced, will  shortly  start  construction  of  an  electric  rai'- 
way  between  Canby,  Ore.,  and  Portland  with  a  system  of 
ieeders  to  affect  the  country  tributary.  The  enterprise  in- 
cludes the  drilling  of  a  tunnel  under  the  hills  back  of  Port- 
land, and  a  subway  to  have  a  teniinus  in  the  heart  of  the  cily 
According  to  estimates  submitted  by  engineers  the  pro.iect 
will  aggregate  a  ccst  of  $5,000,000. 

HAKRRSFIELD,  CAL.— Py  November  I  the  Weed  Patch 
district  lying  southeast  of  Rakersfleld,  will  he  supiilied  with 
electric  jiower  by  the  San  .loaquin  Night  &  Power  corpora- 
tion. Right  of  way  is  now  being  secured  and  parties  who 
have  contracted  for  power  have  been  assured  it  will  be  avail- 
able within  a  very  few  weeks.  Power  will  be  brought  from 
the  main  line  at  Edison  via  a  main  Weed  Patch  line  about 
14  miles.  Power  is  to  be  supplied  at  the  rate  of  $yO  per  h.p. 
per  year.  Among  those  who  have  already  contracted  for 
power  is  H.  F.  Seat  who  has  800  acres  in  the  heart  of  the 
Weed  Patch  and  who  has  ordered  a  20  h.p.  motor  to  supply 
the  tract  with. water.  The  Foothills  G'trus  Colony  with  480 
acres  has  contracted  for  480  acres  and  Mr.  Moore  will  also 
operate  his  pumping  plant  with  electric  power.  Mr.  Seat 
states  that  land  values  in  the  Weed  Patch  now  worth  $.'>0 
per  acre  without  water  and  $10n  per  acre  with  water,  will,  in 
a  year  or  two,  advance  to  $75  for  barren  land  and  $150  per 
acre  for  land  well  supplied  with  water. 

SAN  FRANCISCO,  CAL.— According  to  President  .lames 
W.  Goodwin  of  the  Oro  Electric  Corporation,  his  company  has 
made  preliminary  plans  to  build  a  power  plant  on  the  Feather 
River  about  40  miles  north  of  Oroville  and  to  extend  its  power 
lines  through  Oroville  and  Marysville  into  Sacramento  and 
eventually  into  Oakland  and  the  bay  cities.  The  Oro  Water, 
Light  &  Power  Company,  a  subsidiary  concern,  now  furnishes 
electric  light  and  power  to  the  city  of  Oroville,  maintaining 
a  power  plant  on  the  river  near  that  city.  The  parent  cor- 
poration owns  a  valuable  power  site  further  up  the  river, 
and  it  is  in  the  development  of  this  site  and  the  erection  of 
a  plant  there  that  the  first  money  derived  from  the  sale  of 
the  bonds   will   be  expended.     The   Oro   Electric  Corporation 


was  organized  last  March  with  a  capital  of  $10,000,000,  of 
which  $7,500,000  is  said  to  have  been  subscribed.  A  few 
weeks  ago  official  notice  of  the  authorization  of  a  bonded 
Indebtedness  of  $10,000,000  was  filed.  The  bonds  to  be  issued 
will  carry  6  per  cent  interest  and  will  run  for  40  years, 
.lames  W.  Goodwin,  president  cf  the  company,  holds  74,94(1 
shares  of  the  stock.  The  other  directors  are  .lames  K.  Mo!'- 
fitt.  .1.  1).  Galloway.  F.  A.  Benicke,  W.  S.  Wilsey,  F.  S.  Mc- 
Allister and  W.  G.  Jack. 


TRANSPORTATION. 
PORTLAND,  ORE.— The  Oregon  Electric  Railway  is  dou- 
ble tracking  its  line  through  this  city. 

COTTAGE  GROVE,  ORE.-lt  is  rc])orted  that  the  Oregon 
Electric  Railway  will  consider  the  proposition  of  constructing 
an   electric  railway  system  here. 

NANAIMO,  B.  C. — A  communication  was  received  by  the 
Uritish  Columbia  Hydraulic  Company  of  Victoria  regarding 
the  installation  of  a  tramway  system. 

PORTLAND,  ORE. -Franchise  has  been  granted  Hart- 
man  &  Thompson,  Chamber  of  Commerce  Buildin.g,  to  con- 
struct a  street  car  line  on  Sandy  road,  from  the  city  limits 
to  Parkrose. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Company  is 
p'anning  to  have  the  Inglewood  avenue  and  Hawthorne  lines 
to  Redondo  Beach  standardized;  also  the  narrow  gauge  line 
to    San    Pedro. 

EUGENE,  ORE.— McDougall  v^-  Gutl-rie,  who  have  the  con- 
tract for  grading  the  Oregon  Electric  railway  right-of-way 
between  Albany  and  Salem,  are  reported  as  also  having 
secured  a  similar  contract  on  grading  the  compriny's  line  be- 
tween Eugene  and  Albany. 

FRESNO,  CAL— The  bonds  of  the  Fresno,  Hanford  & 
Summit  Lake  Interurban  Railroad  Company  have  at  last  been 
taken  over  by  the  Philadelphia  underwriters,  according  to  a 
telegram  received  in  Fresno  from  the  attorneys  of  the  rail- 
load  company  in  New  York, 

MONTEREY,  CAL.— An  order  for  the  rails  necessary  for 
the  completion  of  the  Monterey  and  Seaside  street  railway 
has  been  placed  and  the  intention  of  the  owners,  the  Phelps 
Company,  is  to  at  once  commence  operations  for  the  finish- 
ing of  the  road  and  placing  it  in  operation. 

HEALDSBURG,  CAL.— It  is  reported  on  good  authority 
that  during  the  coming  year  the  line  of  the  Petaluma  and 
Santa  Rosa  Electric  Railway  will  be  extended  to  Healdsburg. 
A  bond  issue  has  been  negotiated  with  well-known  Eastern 
capitalists  to  finance  the  building  and  equipment  of  the  road. 

SEATTLE.  WASH.— The  Highland  Park  and  Lake  Buren 
Railway  Company  has  been  incorporated  and  prr poses  to 
build  an  electric  railway  from  First  avenue  south  at  Ox  Bow 
to  Lake  Buren.  Later  the  incorporators  will  push  the  line 
on  to  Tacoma.  The  trustees  of  the  corporation  are  W.  H. 
Murphy.  P.  W.  Dashley,  Dr.  D.  Burkhart,  Geo- White,  Chas. 
Schoening  and  others. 

OAKLAND,  CAL.^ — Plans  calling  for  a  tw'O-story  modern 
concrete  and  steel  power  storage  plant  to  be  erected  at  the 
Me'rose  terminal  of  the  Seventh  street  local  at  the  cost  of 
$30,000  have  been  accepted  by  the  local  officials  of  the 
Southern  Pacific  Company  and  work  will  be  started  at  once 
in  an  effort  to  have  the  plant  ready  by  the  forepart  of  No- 
vember, when  the  local  system  will  be  turned  into  an  electric 
line. 

OAKLAND,  CAL. — An  application  for  a  street  railway 
franchise  beginning  at  the  intersection  of  the  north  boun- 
dary line  of  the  city  of  Berkeley  with  the  center  line  of  the 
Arlington  road  to  its  intersection  with  the  northern  boundary 
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line  of  the  county  of  Alameda,  was  made  Monday  by  the  Oak- 
land Traction  Company  at  a  meeting  of  the  Board  of  Super- 
visors. A  50-year  franchise  is  asked  for,  which  is  practically 
an  extension  of  the  Euclid  avenue  line.  The  application  was 
referred  to  the  franchise  committee. 

FRESNO,  CAL. — Assurances  have  been  received  by  the 
Fresno,  Hanford  &  Summit  Lake  Railroad  Company  that 
within  the  next  day  or  so  the  first  shipment  of  rails  for  the 
interurban  line  from  Fresno  to  Kingsburg  and  Sanger,  will  be 
made.  It  is  expected  that  the  laying  of  rails  will  start  No- 
vember 15.  H.  A.  Hansen,  who  has  just  secured  the  con- 
tract for  the  concrete  and  pile  bridge  work  of  the  road  will 
begin  work  this  week.  Everything  is  in  readiness  and  it  is 
not  expected  that  there  will  be  any  delay. 

SACRAMENTO,  CAL. — Franchises  have  been  granted  to 
the  Pacific  Gas  &  Electric  Company  by  the  City  Trustees  to 
extend  the  street  car  lines  through  the  city  in  four  new  sec- 
tions, the  company  being  the  only  bidder  for  the  privilege. 
It  is  to  pay  2  per  cent  of  the  gross  receipts  annually  after 
the  first  five  years.  The  four  sections  were:  On  T  street 
from  Twenty-eighth  to  Thirty-first;  on  Third  from  J  to  I  and 
west  to  Second;  on  E  from  Thirty-first  to  Seventh,  and 
thence  to  G;  on  K  from  Fifteenth  to  Twenty-first,  and  thence 
to  P. 

VANCOUVER,  WASH. — Lawrence  Harmon,  who  was  re- 
cently granted  a  franchise  for  the  construction  and  operation 
of  railway  lines  over  certain  streets  in  this  city,  in  a  state- 
ment announced  that  the  sum  of  $3,00(»,0()()  would  be  expended 
in  Vancouver,  Clarke  and  adjoining  counties  on  development 
work.  Suburban  railway  lines  and  feeders  will  be  built, 
water  power  developed  and  townsites  will  be  established. 
The  franchise  provides  that  work  on  the  local  electric  railway 
system  start  before  April  1st  and  1^^  miles  of  track  is  to  be  in 
operation  by  April,  1913. 

EMERYVILLE,  CAL.— Active  work  has  been  started  on 
the  erection  of  the  $200,000  plant  of  the  Westinghouse  Paciflc 
Coast  Air  Brake  Company,  affiliated  with  the  Westinghouse 
Air  Brake  Company  of  America,  at  Park  avenue  and  Halleck 
street.  The  officers  of  the  new  Westinghouse  Pacific  Coast 
Air  Brake  Company  are:  H.  H.  Westinghouse  of  New  York 
City,  president;  S.  G.  Gown  of  San  Francisco,  vice-president; 
H.  S.  Clark  of  Berkeley,  second  vice-president;  A.  L.  Hum- 
phrey of  Pittsburg,  general  manager;  S.  N.  McMunn  of  Oak- 
land, secretary  and  auditor,  and  F.  C.  Mortimer  of  Berkeley, 
treasurer. 


ILLUMINATION. 

SEATTLE,  WASH.— Municipal  light  extension  bonds  in 
the  sum  of  $1,000,000  were  authorized  to  be  advertised  for 
sale. 

FLORENCE,  ORE.— The  proposition  of  granting  a  fran- 
chise to  the  Oregon  Electric  Company  here  was  voted  down 
at  a  recent  election. 

LA  MESA,  CAL.— The  San  Diego  Consolidated  Gas  & 
Electric  Company  will  soon  commence  the  laying  of  its  gas 
mains  from  City  Heights  to  La  Mesa. 

VICTORIA,  B.  C— Bids  will  be  received  by  the  purcha.s- 
ing  agent  up  to  November  3rd  for  furnishing  2,600  12-inch  R.  T 
globes  and  100  14-inch  globes  for  the  lighting  system. 

SNOHOMISH,  WASH.— The  City  Council  has  authorized 
the  Mayor  and  City  Clerk  to  enter  into  a  lighting  contract 
with  the  Everett  Gas  Company  for  a  period  of  ten  years. 

CASTLE  ROCK,  WASH.— H.  B.  Davis,  J.  W.  Selden  and 
the  Tacoma  Investment  Company  have  received  a  fifty-year 
franchise  and  a  five-year  contract  to  furnish  this  municipality 
with  lights. 


AUBURN,  WASH.— The  country  around  Auburn  will  have 
the  advantage  of  gas  for  heating  and  lighting  if  the  fran- 
chise applied  for  by  the  Seattle  Lighting  Company  of  Seattle, 
is  granted. 

MARYSVILLE,  CAL.— The  Butte  Construction  Company 
of  San  Francisco  has  been  awarded  the  contract  for  seven 
arches  to  be  used  in  lighting  the  business  section  of  Marys- 
ville.    The  bid  was  for  $6100. 

OAKLAND,  CAL. — Alfred  Olson  and  fourteen  other  resi- 
dents and  property  owners  in  Castro  Valley,  have  petitioned 
the  board  to  install  street  lights  in  the  valley  on  the  Dublin 
road  and  on  the  Redwood  road. 

LYLE,  WASH. — As  the  result  of  a  ruling  of  the  Superior 
Court,  the  Northwest  Electric  Company  is  given  a  right  to 
condenm  property  for  right-of-way  purposes.  Work  will  be 
resumed  at  once  on  the  $1,000,000  water  power  project  on  the 
Klickitat. 

SAN  DIEGO,  CAL.— Normal  Heights,  a  suburb  of  San 
Diego,  and  City  Heights,  an  adjoining  suburb,  have  voted 
to  install  street  lights.  Normal  Heights  will  install  sixteen 
arc  lights  on  Adams  avenue  and  City  Heights  will  install  sixty 
arc  lights. 

SUMAS,  WASH.— At  the  council  meeting  the  bid  of  the 
Cascade  Trading  &  Construction  Company,  in  the  sum  of 
$772.50,  for  the  erection  of  electric  light  poles,  was  accepted. 
The  bid  of  the  Western  Electric  Company  in  the  sum  of 
$2717.54  for  the  construction  of  electric  wire  for  construction 
of  a  light  system  was  also  accepted. 

MONTESANO,  WASH.— T.  H.  Minear  of  Tacoma  is  sup- 
erintending the  installation  of  foundations  for  the  new  power 
house  to  be  erected  at  the  plant  of  the  Montesano  Light  and 
Power  Company,  north  of  the  city.  The  structure  will  be 
two  stories  in  height,  30x40  feet,  of  concrete  construction, 
and  will  be  completed  within  60  days.  The  Pelton-Francis 
turbine  pattern  engine,  to  develop  315  h.  p.,  will  be  installed, 
and  two  Westinghouse  pattern  100-kilowat  capacity  are 
specified. 


TELEPHONE  AND  TELEGRAPH. 

ALBANY,  ORE.— The  Pacific  States  Telephone  &  Tele- 
graph Company  have  asked  the  city  of  Harrisburg  for  a 
franchise. 

CHEHALIS,  WASH.— Application  has  been  made  by  J. 
Y.  Coffman  for  a  franchise  to  operate  a  telephone  system  in 
the  city  of  Chehalis  for  fifteen  years. 

HAMILTON,  MONT.— The  Flathead  Independent  Tele- 
l.hone  Company,  capital  $50,000,  has  been  incorporated  by  A. 
H.  Stephens,  V.  H.  Calhoun  and  F.  C.  Wilhelm. 

TEKOA,  WASH.— Mr.  Gray  representing  the  Pacific  States 
Telephone  &  Telegraph  Company,  has  asked  for  a  franchise 
to  erect  and  maintain  a  telephone  system  for  a  term  of  25 
years. 

ASTORIA,  ORE.— The  Court  has  granted  a  franchise  to 
the  Centennial  Telephone  Company  to  operate  their  telephone 
line  over  the  county  roads  and  set  the  necessary  poles  be- 
tween Elsie  and  Jewell. 

EUREKA,  CAL.— Through  the  co-operation  of  the  United 
States  Forest  Service,  the  Hoopa  Indian  Agency  and  the  Cali- 
fornia Mining  &  Dredging  Syndicate  at  Orleans,  and  Upper 
Klamath  River  and  Hoopa  section  will  soon  be  connected  by 
telephone  with  the  outside  world. 

PASCO,  WASH. — An  ordinance  calling  for  the  purchase 
of  the  city  waterworks  system  of  the  Pacific  Power  &  Light 
Company  at  the  figure  of  $46,000  and  which  was  vetoed  by 
Mayor  Captain  Gray,  two  weeks  ago,  has  been  passed  by  the 
City  Council  over  the  mayor's  veto. 
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CHELAN,  WASH.— At  a  meeting  of  the  Eastside  Tele- 
phone Company  arrangements  were  made  for  rebuilding  the 
company's  telephone  line  the  coming  fall. 

FLORENCE,  ORE.— At  a  recent  election  the  proposition 
of  granting  a  franchise  to  the  Florence-Mapleton  Independent 
Telephone  Company  to  erect  and  maintain  poles  and  wiring 
was  voted  down. 

STANFIELD,  ORE.— The  City  Council  of  Stanfield  has 
passed  an  ordinance  granting  to  C.  P.  Bowman  a  franchise  for 
the  construction  of  a  telephone  exchange  and  long  distance 
lines  for  a  period  of  25  years. 

EUGENE,  ORE.— The  Pacific  Telephone  and  Telegraph 
Company  will  soon  commence  construction  of  a  new  line  be- 
tween Eugene  and  Cottage  Grove.  The  company  will  also 
extend  and  improve  its  systems  at  Roseburg  and  Albany. 
About  $75,000  will  be  expended  in  this  work. 

SALMON,  IDA. — It  Is  reported  that  the  Lemhi  Telephone 
Company,  in  which  President  W.  A.  McCutcheon  is  largely 
interested,  will  extend  its  line  sixty  miles  down  the  river. 
This  is  taken  as  an  indication  that  the  Gilmour  &  Pittsburg 
will  start  railway  construction  work  next  spring. 

WALLA  WALLA,  WASH.— C.  P.  Van  Houtte,  district 
commercial  superintendent  of  the  Pacific  Telephone  &  Tele- 
graph Company,  announces  that  toll  line  improvements  in  this 
district  will  entail  an  expenditure  of  $80,000.  The  work  will 
be  under  the  direct  supervision  of  C.  H.  Pfleeger,  and  con- 
sists of  the  following:  $1,000  for  a  new  additional  toll  line 
between  this  city  and  Touchet;  $17,220  for  an  additional  line 
between  Walla  Walla  and  Colfax;  $14,000  for  a  new  line  be- 
tween Prosser  and  Wallula;  $15,000  on  new  lines  between 
North  Yakima  and  Prosser;  $30,000  for  additional  toll  lines 
between  Arlington  and  the  state  line  points,  and  several  hun- 
dred dollars  each  for  installing  a  private  exchange  carrying 
117  phones  in  the  new  Hotel  Grand,  the  placing  of  two  mod- 
ern switchboard  sections  at  Waitsburg,  and  minor  improve- 
ments to  be  made  in  the  local  service. 


WATERWORKS. 
MARICOPA,    CAL.— Frank    Torpey,    of   the   firm    of   Tor- 
pey  &  Jones,  has  appeared   before  the  board  with  a  request 
for  a  franchise  for  the  putting  in  of  a  $100,000  water  system. 

REDMOND,  ORE.— The  Council  has  recommended  that 
immediate  action  be  taken  for  the  installing  of  a  water  sys- 
tem for  the  city,  to  be  owned,  operated  and  controlled  by  the 
city. 

EXETER,  CAL.— The  entire  plan  of  the  new  water 
system  was  gone  over  carefully  with  the  engineer,  Mr.  Sloan, 
a  few  changes  made  of  minor  importance  and  the  plans 
accepted. 

YERINGTON,  NEV.— The  City  Council  has  accepted  the 
bid  of  the  American  Light  &  Water  Company  of  Chicago, 
which  company  bid  to  construct  the  water  system  for  $31,940, 
and  take  the  bond  issue  at  par. 

PORTLAND,  ORE.— The  city  water  board  has  ordered 
the  construction  of  a  large  feeder  water  main  from  Divis- 
ion street  south  to  the  heart  of  the  Sellwood  district.  The 
estimated  cost  of  the  main  is  $129,000. 

TWISP,  WASH.— At  the  regular  meeting  of  the  council 
the  question  of  installing  a  water  system  for  the  town  took 
.i  turn  in  its  favor.  The  city  attorney  was  instructed  to 
draw  up  an  ordinance  for  bonding  the  town  to  raise  $12,000. 

PRUSSER,  WASH.— Upon  motion  of  T.  E.  Brockhausen 
the  city  attorney  has  been  instructed  to  prepare  an  ordinance 
calling  for  a  special  election  to  decide  whether  or  not  the 
city  will  vote  bonds  to  construct  a  domestic  water  system  to 
cost   $48,000. 


VICTORIA,  B.  C— Bids  will  be  received  by  the  city  clerk 
of  Prince  Rupert,  B.  C,  on  or  before  November  20th  for  the 
supply  of  approximately  one  thousand,  eight  hundrd  tons  of 
cast  i^on  water  pipe;  ZS  tons  of  special  castings,  and  a  quan- 
tity of  gate  valves,  valve  boxes  and  hydrants. 

RENO,  NEV. — The  new  power  company  has  completed  its 
surveys  for  power  sites  and  ditches  from  the  Truckee  River 
east  of  Reno.  The  work  of  building  the  power  plants  will  soon 
commence.  This  company  has  two  power  sites  and  intends 
to  install  plants  that  will  generate  elecU-icity  up  to  9000  h.p. 

POCATELLO,  IDAHO.— A  special  bond  election  will  be 
held  in  the  Gate  City  to  afford  qualified  electors  who  are  ta.x- 
payers  an  opportunity  to  vote  on  the  question  as  to  whether 
or  not  there  shall  be  issued  $270,000  worth  of  20-year  bonds, 
to  acquire  by  purchase,  construction  or  otherwise,  a  muni- 
cipal  water   system. 

KLAMATH  FALLS,  ORE.— Ex-postmaster  R.  A.  Emmitt, 
who  was  engaged  by  the  city  at  an  expense  of  $281.30  to  in- 
vestigate water  sources  for  purer  water  system  for  Klamath 
Falls,  examined  a  number  of  proposed  sources,  of  which  he 
concludes  the  best  is  Sun  Creek,  altitude  200  to  600  ft.  with 
5,000,000  gallon  flow  of  water  per  day.  About  3  miles  of 
pipe  would  be  necessary. 

RICHMOND,  CAL.— The  case  of  the  Peoples  Water  Com- 
pany vs.  the  City  of  Richmond  will  be  erased  from  the  court 
calendar  by  a  compromise,  according  to  a  statement  of  City 
Attorney  B.  H.  Griffins,  at  the  last  meeting  of  the  City  Coim- 
cil.  The  old  rate  of  35c  per  1000  gallons  will  remain  in  force 
and  the  water  company  agrees  to  refund  to  the  city  $550  as  ex- 
cessive charges  on  fire  hyrdants. 

BAKERSFIELD,  CAL.— The  Western  Water  Company 
promises  to  have  its  plant  and  pipe  line  in  readiness  for  de- 
livering water  to  its  customers  in  the  vicinity  of  Taft  about 
November  15.  The  company  already  has  its  pumping  plant 
installed  on  the  Hat  near  Button  Willow,  and  excellent 
progress  is  being  made  in  laying  the  pipe  line.  The  water 
is  to  be  piped  to  two  hills,  and  distributed  thence  by  gravity 
to  the  companies  operating  on  Twenty-five  hill  and  elsewhere 
in  the  Midway  field.  Service  will  be  extended  to  North  Mid- 
way about  15  or  20  days  later.  The  deliveries  about  Taft  will 
amount  to  approximately  15,000  barrels  daily,  but  the  system 
will  have  a  capacity  of  50,000  barrels  daily.  The  water  will 
come  from  artesian  wells  and  will  be  forced  through  the  pipe 
line  by  the  power  from  two  250  h.p.  engines.  Only  one 
engine  is  to  be  used  at  a  time,  however,  the  other  being  for 
emergency  use  to  obviate  the  necessity  of  shutting  down  for 
repairs,  a  difficulty  that  has  interfered  with  the  service  of 
some  of  the  other  water  companies,  that  have  furnished  water 
to   the  West   Side   fields. 

BERKELEY,  CAL.— Water  rates  to  be  effective  in  this 
city  for  the  ensuing  year  were  fixed  following  a  secret 
session  between  a  representative  of  the  ''eople's  Water 
Company  and  the  City  Council,  at  an  executive  meeting 
held  in  the  office  of  Mayor  J.  Stitt  Wilson,  following  which 
a  public  meeting  was  held  and  the  arrangement  made  read 
in  open  meeting.  As  the  result  of  this  new  schedule  of  prices 
made  effective,  residents  of  this  city  will  pay  the  highest 
rate  which  has  been  in  effect  here  for  a  number  of  years.  The 
case  has  been  before  the  U.  S.  Circuit  Court,  and,  after  a  pre- 
liminary skirmish,  steps  were  taken  to  effect  a  compromise. 
The  agreement  reached  establishes  a  rate  effective  until  July 
I,  1912,  of  35c  per  1000  gallons  with  a  minimum  of  $1.50 
per  month  for  householders'  use;  of  35c  for  municipal  use; 
of  $4  per  month  for  each  fire  hydrant  of  four  inches  diamater 
or  over;  of  $1  per  month  for  small  hydrants  and  of  30c  for 
street  sprinkling.  The  rates  on  which  the  suit  was  brought  pro- 
vided for  a  rate  of  35c  per  1000  ga'lons,  minimum  or  $1.25;  35c 
for  municipal  uses;  $3  for  large  and  50c  for  small  hydrants, 
and  of  30c  for  street  sprinkling  purposes. 
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Aluniiiiuni   Company   ot    Auieiica 

Ueujaiuin    Electric    Manufacturing    Company 

lilaiie  Signal   &  Manufacturing  Company 

iionestell    &    Company 5 

Hridgeport   Brass   Company 4 

lirill  Company,  Tlie  J.  G 

r.rilliant    Electric    Company 

Bro'  ilts-Follis  Electric  Corporation 

Buckeye  Electric  Company,  The 17 

Century  Electric  Company -. -. . . .  !4 

Colonial   Electric  Company 

Colonial   Electrical  Agency  Company 14 

Crocker-Wheeler  Company    

D.  &   \V.   Fuse   Company 5 

Dearborn   Drug   &   Chemical   Works 19 

Duncan   Electric   Manufacturing  Company    

Economy    Electric    Company 14 

Electric  Storage  Battery  Company 5 

Electrical  Engineers'  Equipment  Company 2 

Farnsworth  Electrical   Works    15 

Paries  Manufacturing  Co. ? 1,> 

Karrar  Ai  Company,  J.  C 

Fort   Wayne   Electric   Works 

Fostoria  Incandescent  Lamp  Co 

General   Electric   Company 18 

Gould  Storage  Battery  Company 2U 

llahirshaw     Wire    Company 10 

llammel   Oil    Burner   Company 

Hemingray   Glass   Company .^ 

Hitchcock  Military  Academy 3 

Holophane  Company  

Home  Telephone   Company 


Hughes   &  Company,   E.  C i.s 

Hunt,   Mirk   &   Company Y, 

Indiana  Rubber  &  Insulated  Wire  Co 

Johns-Man ville    Co.,    H.    W 

Kellogg  Switchboard   &  Supply  Co 

Kelman    Electric    &    Manufacturing   Co 4 

Klein   &   Sons,   Mathias 20 

Leahy  Manufacturing'  Co. . ^ 

l.ncke  In.-iilator   Manufacturing  Co 4 

McGlauflin  Manufacturing;  Co. . 

Moore  &  Co.,  Engineers,  Chas.  C 

National    Metal    Molding    Company i 

New   York   Insulated   Wire   Company \r, 

Ohio   Brass  Company 

Okonlte   Company    , 20 

Pacific  Gas  &  Electric  Company .,: 19 

Pacific    Meter    Company 19 

Pelton  Water  Wheel  Company 19 

Pierson,  Roeding  &  Company 4 

Pittsburg  Piping  &  Equipment  Company 20 

Portland   Wood   Pi  [)e  Company 

Schaw-Batcher  Company   Pipe   Works,  The   3 

Southern   Pacific  Company 20 

Sprague  Electric  Works  15 

Standard  Electrical   Manufacturing  Company 

Standard  Underground  Cable  Company 20 

Tracy  Engineering  Company 5 

Thomas  &  Company,  R • Id 

Western   Electric   Company 15 

Westinghouse    Machine    Company 6 

Westinghouse  Electric  &  Manufacturing  Co 

Weston  Electrical  Instrument  Company 3 

Wilbur,  G.  A 


Is  Your  Plant  Giving  the  Maximum  of  Efficiency? 

Do  you  know  whether  your  ftiel  is  the  best? — your  oil  is  worth  the  price? — your  boiler 
has  losses,  and  what  causes  them? — too  much  heat  goes  up  the  chimney? — your  valves  are  set 
for  the  greates;  economy? — your  engine  is  giving  the  maximum  of  efficiency? 

POWER     PLANT    TESTING 

Is  a  new  book  on  this  phase  of  efficiency  engineering.    Its  use  will  help  to  get  the  greatest 
efficiency  from  the  plant.   It  will  help  the  engineer  to  make  himself  more  valuable. 

James  A.  Moyer  knows  where  to  look  for  losses,  flaws  and  weaknesses.  He  knows  how 
to  correct  the  ;rouble  when  found.  He  tells  you  the  latest  methods  and  apparatus  used  in  this 
big  volume. 

It  gives  the  best  tests  on  : 


It  tells  about: 


Pressure.  Temperature.  Moisture  In 
Steam.  .\reas.  Indicators.  Power. 
Plow    of    Fluids.     Fuels.     Flue    G.as,    etc.. 


Boilers.  Stt-'uiu  i^nyines.  Steam  Tur- 
Itines  and  Turbine  CJenerators,  Gas  En- 
.t^ines  and  Producers.  Blowers  and  Air 
Compressors.  Refrigerating  Machines, 
'lot- Air  Kngines.  Hoists,  Belts.  Rope 
Drives  and  Friction  Wheels.  Hydraulic 
Machinery.   .Strength    of  Materials,    Etc. 


This  book  is  for  a  man  in  the  plant.    Only  algebra  and  arithmetic  are  needed  to  under- 
stand it.    Has  270  excellent  illustrations,  432  pages,  price  $4.00,  including  posage  anywhere. 
Remember,  it  is  subject  to  the  return  privilege  guarantee.    You  have  no  risk.  " 
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ELECTRICAL  ACTIVITIES  IN  SPOKANE 


Spokane  has   the  third   greatest   system  of  inter-  Electric  railway  building  in  Spokane  began  in  1902. 

urban    electric    railways    in    America,   being   exceeded  A.  Bettis  of  Detroit,  Mich.,  was  the  original  promoter 

only  by  Indianapolis  and  Los  Angeles.    The  city  also  of  the  interurban  electric  road.     He  interested  in  his 

has  more  miles  of  street  car  lines  than  any  other  city  project  F.  A.  Blackwell  of  Coeur  d'Alene,  Idaho,  who, 


Spokano  Terminal  of  Spokane  &  Inland  Empire  Railroad 


of  similar  population  in  the  United  States  and  Canada. 
The  Washington  Water  Power  Company  and  the 
Spokane  Traction  Company  occupy  92.71  miles  of 
streets  and  operate  154.11  miles  of  tracks,  .or  nine- 
tenths  of  a  mile  of  street  occupied  by  tracks  for  every 
1000  population.  The  total  investment  by  the  two 
companies  is  $42,000,000. 


as  the  representative  of  the  Howard  Lumber  Company 
of  Pennsylvania,  was  attracted  to  the  western  coun- 
try by  the  great  timber  reserves  around  Coeur  d'Alene 
lake.  Mr.  Blackwell  and  his  associates  furnished  the 
money,  and,  despite  prophesies  of  financial  disaster, 
the  first  interurban  road  from  Spokane  to  Coeur 
d'Alene,  34  miles,  was  built.     The  road  was  opened 
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to  traffic  in  the  winter  t)f  1903  and  pnpxeil  a  ili\i(k'nci 
payer  from  the  start. 

Shortly  before  the  completion  of  the  Coenr 
d'Alene  &  Spokane  Electric  Road,  Jay  P.  Graves,  vice- 
president  and  general  manager  of  the  Granby  Con- 
solidated Mines  &  Smelting  Company,  entered  into 
competition  with  the  Washington  Water  Power  Com- 
pany for  the  street  railway  traffic  of  Spokane.  After- 
ward he  joined  forces  with  Mr.  Ulackwell  and  the  re- 
sult was  the  organization  of  the  Spokane  &  Inland 
Empire  Railway  Company  with  a  capital  stock  of 
$30,000,000  and  the  construction  of  an  interurban  elec- 
tric line,  from  Spokane  south  to  Rosalia  and  Palouse, 
Wash.  Later  the  Palouse  branch  was  extended  to 
Moscow,  Idaho,  and  the  Rosalia  branch  was  carried 
to  Colfax,  Wash. 

The  Coeur  d'Alene  &  Spokane  Railway  was  ab- 
sorbed by  the  Spokane  &  Inland  Empire  Electric 
Railway  Company  and  the  line  was  extended  from 
Coeur  d'Alene  to  Hayden  lake,  Idaho,  42  miles,  and 
a  spur  of  17  miles  built  to  Liberty  lake,  in  the  Spokane 
valley.  Terminal  facilities  were  acquired  in  Spokane 
by  the  organization  of  the  Spokane  Terminal  Com- 
pany, which,  in  turn,  was  absorbed  by  the  Spokane  & 
Inland  Empire  Electric  Railway  Company  as  the  hold- 
ing company.  The  system  now  has  175  miles  of  main 
track  and  about  60  miles  of  spurs  and  sidings.  It  has 
the  most  modern  equipment  obtainable  and  is  re- 
garded by  electrical  engineers  as  one  of  the  best  elec- 
trical roads  in  America. 

The  compan}-  also  owns  and  operates  an  electric 
power  plant  on  the  Spokane  river,  from  which  power 
is  transmitted  for  the  operation  of  the  company's 
street  and  interurban  railway  systems.  The  plant  is 
capable  of  generating  20,000  horsepower. 

Spokane's  interurban  railway  facilities  were  fur- 
ther extended  by  the  Washington  Water  Power  Com- 
pany, then  a  $20,000,000  corporation,  constructing  a 
line  from  Spokane  west  to  ?iledical  lake,  18  miles,  and 
later  a  branch  line  to  Cheney,  11  miles,  making  a  total 
of  250  miles  of  interurban  electric  road. 

Foremost  among  the  electric  railway  projects  in 
the  Pacific  States  is.  the  Spokane  &  Inland  Empire 
system,  operating  235  miles  of  main  lines  and  branches 
in  eastern  Washington  and  northern  Idaho.  When 
completed  this  system,  now  controlled  by  stockholders 
of  the  Great  Northern  Railway  Company,  will  have 
extended  its  tracks  into  territory  not  now  reached  bv 
either  steam  or  electrical  lines,  as  well  as  not  being- 
accessible  to  tidewater  and  the  Columbia  and  Snake 
rivers. 

The  company  operates  a  power  plant  at  Nine 
Mile  bridge,  where  the  waters  of  the  Spokane  river  are 
harnessed  to  develop  12,000  electrical  horsepower  for 
operating  railway  lines  and  furnishing  light  and  power. 
The  development  of  this  energy  was  accomplished  by 
diverting  the  river  from  its  natural  channel,  in  itself 
an  engineering  feat  of  high  order. 

The  dam  is  70  feet  thick  at  its  base  and  225  feet 
in  length,  exclusive  of  the  power  house,  which  is  110 
feet  wide  bv  85  feet  bv  87  feet  above  low  water  mark. 


The  river  has  an  estimated  average  flow  of  12,000 
cubic  second  feet.  The  dam  creates  a  head  of  water 
of  60  feet,  also  backing  the  river  five  miles,  thus  fur- 
nishing a  storage  which  will  carry  large  fluctuations 
of  load.  The  plant  will  accommodate  four  5,000  horse- 
power units,  two  of  which  have  been  installed.  The 
generators  are  3750  kw.  three-phase,  2200  volt ;  00 
cycle  alternators.  The  company  also  owns  a  power 
site  just  outside  the  city  limits  of  Spokane,  which  may 
be  developed  in  the  future. 

Un  the  lines  now  in  operation  the  single-phase 
system  is  employed.  This  is  the  first  of  its  kind  to  be 
operated  in  the  Northwest  and  it  is  a  success  in  every 
way.  How  it  is  viewed  by  electrical  experts  is  prob- 
ably best  summed  up  in  a  statement  by  Geheinirath 
Wittfield,  heading  a  royal  commission  of  Germany 
appointed  by  Emperor  Wilhelm,  who  said,  after  in- 
specting the  lines  and  power  plants  in  Spokane,  that 
what  he  and  his  associates  had  seen  had  more  than 
repaid  them  for  coming  across  the  seas  and  conti- 
nent, adding: 

"Taking  altogether  the  Spokane  l^  Inland  un- 
doubtedly is  the  best  equipped  electric  railway  of  equal 
mileage  in  the  world." 

The  Washington  Water  Power  Company  also  op- 
erates an  electric  street  railway  system  in  Spokane 
and  furnishes  light  and  power  in  Spokane,  a's  well  as 
to  various  points.  The  company  has  developed  16,000 
of  the  60,000  horsepower  available  at  Post  Falls  and 
has  plants  in  Spokane  and  at  Little  Flails.  More  than 
$17,000,000  already  is  invested  in  operating  plants.  In 
addition  it  has  a  5000  horsepower  auxiliary  steam 
plant  in  Spokane. 

The  company  is  installing  a  power  plant  at  Long 
Lake,  23  miles  north  of  Spokane,  where  about  $4,000,- 
000  is  being  invested.  The  project  includes  23  miles 
of  standard  gauge  steam  road,  the  highest  "weir"  dam 
in  the  world  and  four  turbines,  capable  of  developing 
90,000  electrical  horsepower,  or  equalling  the  capacity 
of  five  water  wheels  at  Niagara  F"alls.  The  dam  is  300 
feet  in  length,  175  feet  in  height  and  150  feet  in  thick- 
ness at  the  base. 


NOVEMBER   MEETING    LOS    ANGELES    SEC- 
TION A.  I.  E.  E. 

The  Los  Angeles  Section  of  the  American  Insti- 
tute of  Electrical  Engineers  will  meet  on  November 
21,  1911,  when  Professor  Harris  J.  Ryan  will  present 
a  paper  on  "Polarity  in  Alternating  Current  Circuits." 
At  the  same  time  Professor  W.  A.  Hillebrand  will 
present  a  paper  on  "Some  F^undamental  Considera- 
tions in  the  Applications  of  a  System  of  Graphics  to 
Alternating  Current  Circuits,"  this  paper  constituting 
an  introductory  discussion  to  that  of  Professor  Ryan. 
Visiting  engineers  who  may  be  in  Los  Angeles  at  this 
time  are  cordially  invited  to  be  present  and  to  parti- 
cipate in  the  discussion.  In  order  that  those  desiring 
to  so  participate  may  be  amply  prepared  in  advance 
these  two  papers  are  printed  in  full  in  the  following 
pages. 


November  11,  1911.] 
POLARITY       IN 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 
CURRENT 


447 


POLYPHASE 
CIRCUITS. 

BY    HARRIS   J.    RYAN.' 

Introduction. 

In  1S'>0  through  the  etTorts  of  C.  E.  L.  Brown 
ami  (ithers  the  three-phase  induction  motor  and 
s\-sleni  of  electrical  power  transmission  and  distribu- 
tion were  developed  and  introduced  in  Europe. 
.Simultaneously  and  quite  independently  in  the  United 
States  Tesla  and  others  developed  and  introduced  the 
corresponding  two-phase  induction  motor  and  sys- 
tem. The  two-phase  system  promptly  encountered 
in  our  country  the  competition  of  the  three-phase  sys- 
tem imported  by  the  rivals  of  the  interests  in  control 
of  the  Tesla  patents.  At  the  time  the  expected  de- 
velopment of  these  two  systems  under  an  intense 
commercial  rivalry  was  not  a  very  pleasant  thing  to 
contemplate.  It  was  supposed  that  the  machinery 
and  appliances  of  the  one  system  could  not  be  em- 
ployed in  the  other.  To  cover  the  business  of  the 
country  with  both  systems  would  mean  a  duplication 
of  plant  and  of  fi.xed  charges  that  from  the  beginning 
would  be  too  severe  a  burden  for  the  consumers  of 
electric  power  to  support.  As  a  consequence  during 
the  three  years  that  followed,  1891-4,  electrical  engi 
neers  formed  two  groups,  evenly  matched  in  technical 


FiG.a. 


FiG.b. 


tor  arrow  heads  had  to  be  frankly  omitted  to  avoid 
manifest  conflict  in  the  ideas  to  be  conveyed.  It  is 
now  seventeen  years  since  this  discovery  of  Mr.  Scott 
was  made.  To  this  day  for  the  most  part  polyphase 
circuit  diagrams  of  the  Fig.  a.  class  are  made  up  of 
connected  lines  with  their  arrow  heads  omitted ;  a 
frank  admission  that  the  diagram  is  incomplete.  For 
example  it  is  well  known  that  the  three-phase  sources 
produced  at  the  terminals  1,  2  and  3,  by  the  polyphase 
current  circuits  designated  in  Figs,  b,  c,  d,  e,  and  f,  are 
identical.  It  required  years  of  trial  and  effort  before 
we  realized  our  present  knowledge  of  these  and  similar 
polyphase  circuits.  Even  now  it  is  a  most  perplexing 
matter  to  those  who  are  not  thoroughly  at  home  in 
this  subject  to  realize  that  the  terminals  1  and  2  in 
the  polyphase  circuits  Fig.  d  and  Fig.  f  are  sources 
of  voltages,  identical  in  amount  and  phase  positions. 
This  again  is  due  to  the  fact  that  while  these  diagrams 
are  true  and  correct  so  far  as  they  go  they  do  not  in- 
clude a  designation  of  all  of  the  essentials  that  consti- 
tute the  polyphase  circuit  because  they  have  omitted 
the  circuit  polarities. 

The  general  use  of  direct  current  began  with  the 
development  and  manufacture  of  the  Gramme  dvnamo 
in  1872.  There  were  alternators  before  that,  of  a  sort, 
but  men  did  not  know  how  to  use  alternating  cur- 
rents except  to  a  discouragingly  small  extent.  During 
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and  industrial  strength  and  decidedly  hostile  in  regard 
to  these  fundamental  methods.  (3ne  advocated  the 
universal  adoption  of  the  two-phase  and  the  other  the 
three-phase  system  for  general  purposes.  Then  an 
extraordinary  thing  happened.  Mr.  Chas.  F.  Scott 
announced  in  a  paper  before  the  National  Electric 
Light  .•\ssociation  his  method  for  transforming  from 
a  two-phase  to  a  three-phase  circuit,  and  vice  versa. 
The  effect  upon  the  strenuous  controversv  was  marvel- 
ous.      It  was  dropped  almost  in  a  day. 

This  was  the  first  result  of  the  study  of  polarity  in 
polyphase  current  circuits.  One  dare  say  that  bril- 
liant as  was  Mr.  Scott's  achievement,  for  he  stopped 
the  great  battle  of  the  phases,  the  mental  effort  he 
put  into  it  was  as  a  mere  trifle  compared  with  the 
enormous  energy  that  had  already  been  expended  in 
the  conflict  between  the  rival  cam])s  in  their  attempt 
to  establish  the  supremacy  of  the  one  system  o\'er  the 
other,  and  with  little  or  n(T  result  of  positive  value. 
This  great  victory  for  tlie  electrical  industries  was. 
however,  accepted  largely  as  an  isolated  case,  with 
little  conscious  realization  at  the  time  of  the  breadth 
and  depth  of  the  underlying  principle  it  involved.  To 
express  the  relation  between  the  phases,  circuits  nml 
voltages  in  his  two-phase:  three-phase  system  of 
transformation  Mr.  Scott  used  the  familiar  T-delta  dia- 
gram of  Fig.  a.  \\'hile  the  lines  in  this  figure  are  alter- 
nating quantities  and  therefore  vectors,  the  usual  vec- 


'Prnfps.sor      of      Klectriral      Rnsineprins.     T^elanrl      Rt.anfnni 
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the  fifteen  years,  18/2  to  1887,  an  immense  amount  of 
knowledge  and  experience  in  direct  current  working 
accumulated.  In  that  experience  polarity  of  e.m.f.'s 
currents  and  circuits  was  most  everything  of  impor- 
tance. Transmission  to  greater  distances  forced  the 
development  of  the  transformer  from  the  old  Rum- 
korff  induction  coil  and  the  introduction  of  the  single- 
phase  system  for  incandescent  lighting  in  188.^.  The 
demand  for  a  self-starting  alternating  current  motor 
forced  the  development  of  the  induction  motor  from 
the  beautiful  rotation  experiment  of  Ferraris,  result- 
ing in  the  practical  introduction  of  the  polyphase 
systems  about  1890.  There  were  thus  about  five 
years  of  straight  single-phase  practice  in  which  the 
habit  developed  of  neglecting  as  much  as  possible 
polarity  in  alternating  current  circuits.  The  whole 
nature  of  things  in  alternating  current  working  has 
contributed  greatly  to  deaden  the  polai'ity  sense,  so 
fully  and  keenly  developed  in  the  direct-current  work- 
ing that  preceded  the  development  of  the  alternating 
current  methods. 

The  object  of  the  present  paper  is  to  contribute 
tov.'ard  a  development  of  the  polaritv  sense  applied  to 
modern  alternating  current  practice.  The  polarity 
sense  should  not  have  been  neglected  during  the  early 
introduction  of  alternating  currents.  Technical 
progress  \vinild  have  been  made  with  less  expenditure 
of  energy.  Our  present  mental  attitude  in  these  mat- 
ters wmilcl  bo  more  satisfactory  with  a  stronger  de- 
\"elopnieiit  of  tlie  relations  of  polyphase  circuit  polari- 
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ties.  Primarily  the  effort  lierein  has  been  to  assist 
those  who  are  now  taking  up  polyphase  currents  for 
the  first  time.  The  paper  was  therefore  written  much 
in  the  form  of  a  text  and  amplified  somewhat  as  such. 
No  effort  was  made  to  lessen  the  task  for  those  who 
do  not  care  to  go  so  fully  into  the  subject.  It  is 
realized,  however,  that  there  are  many  who  would  like 
to  understand  something  of  the  subject  and  to  know 
to  what  extent  it  will  pay  them  to  make  a  study  of  it. 
With  these  facts  in  mind  Professor  Hillebrand  kindly 
consented  to  discuss  the  paper.  The  author  advises 
all  who  are  interested  in  the  subject  to  read  Professor 
Ilillebrand's  accompanj'ing  discussion  first  and  then 
to  take  up  the  text  of  the  paper  according  to  their 
niclination  and  needs. 

Vector-Circuits : 

In  the  graphic  treatment  of  polyphase  currents 
and  their  circuits,  vectors  have  to  do  double  duty, — 
they  must  express  the  alternating  values  and  desig- 
nate their  corresponding  circuits  properly  connected. 
Thus  employed  they  may  be  called  Vector-Circuits. 
Without  proper  system,  irrational  use  of  vector-cir- 
cuits is  easily  made  and  corresponding  confusion  re- 
sults. Polyphase  current  problems  in  modern  prac- 
tice and  the  needs  of  corresponding  good  teaching 
now  demand  a  rational  and  systematic  use  of  the  vec- 
tor-circuit. Some  excellent  contributions  to  the 
literature  of  this  general  subject  have  recently  been 
made.'  They  indicate  the  arrival  of  an  appreciation 
of  the  subject. 

It  is  the  purpose  of  the  author  to  present  here- 
with a  text  based  on  a  system  of  vector-circuits  that 
has  been  developed  by  him  during  the  past  decade  in 
his  work  of  instruction  in  polyphase  currents.  It  is 
hoped  that  all  who  are  prepared  to  contribute  to  the 
subject  will  do  so.  This,  it  is  hoped,  will  lead  to  the 
common  consent  adoption  of  some  one  convenient, 
rational  and  standardized  system  of  graphics  for  the 
treatment  of  polyphase  currents  and  their  circuits. 

Conventions. 

A  vector  employed  to  designate  an  alternating 
quantit}'  and  its  circuit  is  a  vector-circuit.  In  a  vec- 
tor-circuit the  vector-length  and  direction  designate 
the  amount  and  phase  of  the  alternating  quantity, 
while  the  vector-line  with  its  ends  designates  the  cor- 
responding circuit  with  its  terminals. 

A  small  circle  attached  near  one  end  of  the  vector 
and  the  usual  arrow  head  indicate  that  the  vector  is 
a  vector-circuit,  made  up  of  an  alternating  quantity 
and  Its  corresponding  circuit ;  the  vector-circuit  end, 
toward  which  the  small  circle  is  attached,  is  the  posi- 
tive terminal  of  the  circuit,  and  the  arrow-headed  end 
determines  the  positive  direction  of  the  vector.  See 
Fig.  1. 

A  positive  direction  through  a  circuit  is  from  the 
negative  to  the  positive  terminal  of  such  circuit. 

A  positive  direction  in  any  closed  circuit  is  taken 
anti-clockwise. 

A  vector-circuit  is  closed  "direct"  when  a  positive 
direction  through  the  closed  circuit  leads  in  a  posi- 
tive direction  through  its  corresponding  vector-circuit. 

Illustrations  of  the  foregoing  definitions : 


A  vector-circuit  has  four  signs :  a  plus  and  minus 
sign,  each,  for  the  alternating  quantity  and  for  the 
direction  in  which  the  circuit  is  connected. 

When  letters  are  used  as  symbols  to  designate 
vector-circuits  the  first  sign  of  the  letter  is  the  sign  of 
the  alternating  quantity,  while  the  second  sign  of  such 
symbol  is  the  sign  of  the  corresponding  circuit.  The 
reversal  of  a  vector-circuit  effects,  therefore,  no  change 
in  the  practical  effect  because  in  such  reversal  both  an 
alternating  quantity  and  its  circuit  have  been  reversed, 
a  process  that  always  leaves  the  effect  unchanged 
From  this  it  follows  that  a  vector-circuit  is  the  exact 
working  equivalent  of  its  equal  and  opposite  vector- 
circuit.  In  the  graphic  treatment  of  a  community 
of  vector-circuits  the  working  result  is  not  affected  by 
reversing  one  or  all  of  them. 

In  Fig.  1,  +  e  -|-  and  —  e  —  or  -}-  e  —  and  — e  -j- 
are  similar  vector-results,  while  -j-  e  -f-  and  -j-  e  —  or 
—  e -|- and  -|- ^  +  ^re  non-similar  vector-circuits. 
Vector-circuits  are  similar  when  their  vectors  and  cor- 
responding circuits  have  the  same  terminal  relation, 
viz.,  the  positive  ends  of  all  such  vectors  and  circuits 
coincide  or  arc  opposed ;  they  are  non-similar  when 
they  do  not  agree  in  tlieir  terminal  relation. 
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'Notation     of    Polyphase     Circuits,     by    Charles    H.     Porter; 
The  Electric  Journal,  Sept.,   1907. 


Triangulation  is  a  convenient  operation  to  deter- 
mine results  produced  by  given  vector-circuits:  opera- 
lions  upon  double-vectors  by  parallelograms  and  their 
diagonals  are  not  convenient  because  the  resultant 
alternating  quantities  and  their  corresponding  circuits 
are  not  coincident  as  is  the  case  in  triangulation. 

Triangulation  is  illustrated  in  the  following 
example : 

In  Fig.  2.  two  e.m.f.'s  having  a  phase  difference  of 
b  degrees  are  written  in  the  usual  vector-chain  fash- 
ion, wherein  the  end  of  the  last  vector  becomes  the 
origin  from  which  to  mount  the  next  vector  for  a 
series  of  e.m.f.'s.  In  such  cases  the  exterior  angle 
formed  at  the  junction  of  a  pair  of  vectors  is  the  meas- 
ure of  their  phase  difference..  The  small  circles  toward 
the  positive  ends  of  these  vectors  indicate  that  they  are 
likewise  the  corresponding  containing  circuits,  thereby 
constituting  them  vector-circuits.  There  is  repre- 
sented in  this  figure  the  practical  case  of  an  open-delta, 
three-phase  e.m.f.  source.  What  e.m.f.  will  be  de- 
livered between  the  terminals  a  and  c?  When  a  load- 
ing circuit  connects  across  ac,  each  of  the  circuits  ab 
and  be  containing  the  e.m.f.'s  e'  and  e",  is  connected 
into  the  circuit  abca  thus  formed,  in  a  positive  direc- 
tion. Evidently,  then,  the  resultant  e.m.f.  in  the  cir- 
cuit abc,  applied  between  the  terminals  ac,  will  be  the 
vector  sum  of  the  e.m.f.'s,  e' and  e",  just  as  they  stand. 
Such  sum  is  e"',  vector  bd.  Fig.  2,  obtained  in  the  usual 
manner  by  means  of  the  diagonal  of  the  proper  paral- 
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lelogram.  By  construction,  the  distance,  bd,  is  equal 
to  the  distance,  ac,  which  closes  the  triangle  formed 
on  e'  and  e".  e'"  =  bd  =  ac  might  be  drawn  as  a  vec- 
tor from  a  to  c  to  express  the  result,  i.e..  the  e.m.f. 
impressed  between  a  and  c  by  e'  and  e".  However, 
this  is  a  vector-circuit  diagram  wherein  every  line  rep- 
resents not  only  an  alternating  quantity  but  its  con- 
ducting circuit  as  well,— it  will  not  do,  therefore,  to 
connec-  ac  with  a  vector  to  express  the  resultant  e.m.f. 
which  occurs,  not  in  the  circuit  ac,  but  in  the  circuit 
abc.  I';  will  be  legitimate,  however,  to  connect  ac  with 
a  conducting  circuit  provided  it  contains  an  e.m.f.  that 
is  the  equal  and  opposite  of  that  which  is  applied  a 
and  c  by  the  resultant  of  e'  and  e"  in  abc.  Since  such 
vector-circuit  e"' =  ac  is  the  working  equivalent  of 
^'+^"  =  3bc  (neglecting  internal  impedance),  it  mav 
be  jomed  in  multiple  with  e'+  e"  at  a  and  c  without 
disturbance  in  the  practical  case.  It  will  deliver  cur- 
rent to  an  external  loading  circuit  connected  to  ac 
just  the  same  as  will  e'  +  e"  in  abc.    In  their  Fig    2 
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It  IS  well  to  remember  that  the  practical  cases 
designated  by  the  original  e.m.f.-circuit  abc  in  Fig.  4 
and  the  one  in  Fig.  5  are  actually  different,  though  the 
duties  they  will  render  are  identical.  The  e.m.f. 's  e". 
Fig.  4  and  Fig.  5,  are  opposite  and  their  circuits  have 
been  correspondingly  reverse-connected.  The  original 
is  not  subject  to  triangulation  and  the  use  of  a  prop- 
erly chosen  equivalent  of  similar  vector-circuits  is  an 
expedient  that  permits  triangulation  to  determine  the 
desired  equivalent  resultant. 
Current  Tapped  From  a  Junction  of  Two  Alternating 

E.  M.  F.'s  DiiTering  in  Phase. 

A  polyphase  current  circuit  and  therein  two  e.m.f.'s 
e  and  e",  differing  in  phase,  are  designated  by  means 
of  a  pair  of  corresponding  double-vectors,  -f  e'-f  and 
+  e"  -f  in   Fig.  7. 

A  conductor  bd  is  connected  so  as  to  tap  current 
from  the  junction  of  the  two  current  sources  at  b, 
which  is,  therefore,  the  graphic  origin  of  the  common 
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relation,  e'  and  e"  are  redrawn  in  Fig.  3  and  their  anti- 
resultant  -f  e'"  -f  is  drawn  as  the  double-vector  clos- 
ing their  triangle. 

This  process  in  vector-circuits  for  obtaining  the 
anti-resultant  is  called  triangulation.' 

Similar  vector-circuits  are  properly  subject  to  tri- 
angulation, while  non-similar  vector-circuits  demand 
operation  by  parallelogram-diagonals  to  get  their 
resultant;  such  diagonals  do  not  register  the  proper 
connections  for  their  circuits.  The  conclusion,  there- 
fore, follows  that  the  determination  of  the  resultants 
of  vector-circuits  must  be  accomplished  by  triangula- 
tion as  demonstrated  above. 

Since  triangulation  may  be  applied  to  communi- 
ties of  similar  vector-circuits  only,  communities  of 
non-similar  vector-circuits  can  be  operated  upon  by 
triangulation  only  after  they  have  been  re-expressed 
in  their  equivalent  communities  of  vector-circuits  that 
are  similar.  Operations  upon  non-similar  vector- 
circuits  to  reduce  them  to  similar  vector-circuits: 

The  non-similar  vector  circuit,  abc,  in  Fig.  4, 
is  to  be  transformed  to  a  circuit  of  equivalent  simi- 
lar double-vectors.  Let  -fe' +  remain  as  it  is.  Re- 
verse the  connection  of  the  circuit  of  e"  with  respect 
to  that  of  e',  at  the  same  time  reverse  the  alternating 
value  of  e"  with  respect  to  its  circuit.  A  double  re- 
versal has  been  made  and  the  working  result  has  not 
been  changed.  This  has  been  done  in  Fig.  5  where 
triangulation  is  now  practicable  and  +e"'-f  has  been 
found  to  be  the  anti-resultant  or  equivalent  e.m.f.- 
circuit  of  the  circuit  abc  containing  the  e.m.f.'s  e'  and 
e";  see  Fig.  6. 

'At  tlie  close  of  this  paper  a  method  is  given  for  identify- 
ing actual  circuits,  e.m.f.'s,  etc.,  and  their  corresponding  double 
vectors,  so  that  the  latter  may  be  a  guide  in  making  real  cir- 
cuit connections. 


loading  circuits.  The  loading  circuits  must  be 
mounted  so  that  their  relations  to  the  common  tap- 
conductor  bd  are  similar.  This  is  done  by  branching 
them  from  the  end  of  the  tap-conductor  in  a  posi- 
tive or  anti-clockwise  direction  through  the  proper 
loading  resistance  r'  and  r"  to  the  other  source  ter- 
minals, a  and  c,  respectively.     The  loading  resistances 
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are  taken  non-inductive ;  the  corresponding  procedure 
when  loading  at  a  power  factor  less  tliiin  unity  will 
be  obvious.  The  currents  i'  and  i"  in  the  circuits 
bdr'ab  and  bdr"cb  are  in  phase  with  their  correspond- 
ing e.m.f.'s  -fe'-f  and  +  e" -f .  A  study  of  these 
circuits  reveals  the  fact  that  the  e.m.f.-circuit  ba  is 
connected  in  its  loading  circuit  reversed  while  cb  is  con- 
nected direct.  To  understand  the  phase-relation  of 
the  currents  i'  and  i"  in  the  tap-conductor  or  bd  which 
has  a  similar  relation  to  the  loading  circuits  in  which 
it  performs  common  duty  it  will  be  necessary  to  bring 
the  sourcfe  e.m.f.-circuits  into  the  same  connective  re- 
lation to  their  loading  circuits,  and,  therefore,  to  the 
tap  conductor.    The  e.m.f.-circuit  cb  -j-  e"-f-  is  already 
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in  standard  or  positive  relation  to  its  closed  loading 
circuit.  To  bring  +  e'-j-  into  a  similar  relation  with 
its  closed  loading  circuit,  it  must  he  completely  re- 
versed, an  operation,  as  shown  above,  that  causes  no 
change  in  the  practical  result,  but  which  will  cause 
this  e.m.f.-circuit  to  have  a  direct,  in  lieu  of  a  re- 
versed, connection  in  its  loading  circuit. 

This  has  been  done  in  Fig.  8.  All  connections  are 
now  made  similar  by  operations  that  do  not  change 
the  result.  The  resulting  current  in  the  tap-conductor 
bd,  or  i'",  is  therefore,  readily  obtained,  correct  in 
amount  and  true  in  phase  position,  by  the  ordinary 
geometric  addition  of  its  parts  i'  and  i".  The  current- 
vector  i'",  in  Fig.  8  may  now  be  remounted  without 
change  in  Fig  7.  using  b  as  its  origin  to  express  the 
total  current  set  up  through  the  tap  bd  and  the  speci- 
fied loading  circuits  by  the  polyphase  e.m.f.'s  -(-  e'-|- 
and   -J-  e"-(-. 

I'^sing  the  same  pair  of  e.m.f. -circuits  and  with  phase- 
circuit  relations  varied  through  the  range  made  possi- 
ble by  reversals  of  one  or  both  e.m.f. -phases,  one  or 
both  circuits,  or  by  total  reversal  of  one  or  both  e.m.f.- 
circuits,  the  se\cral  different  d<iul>le  ])hase  sources  of 
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current  to  be  tapped  from  the  junction  point  b  are 
formed  and  designated  by  corresponding  vector-circuit 
diagrams  in  Figs.  8a,  8b,  8c,  and  8d.  Applying  the 
above  method  to  determine  the  current  in  the  tap- 
conductor,  such  current  is  found  to  be  i'",  the  same 
in  amount  as  in  the  first  instance  for  all  cases  and  the 
same  in  phase  for  Figs.  8c  and  8d  and  of  opposite 
phase  for  8a  where  the  circuits  were  reversed  and 
for  8b  where  the  e.m.f.'s  were  reversed. 

The  foregoing  combinations  did  not  incluile  those 
that  can  be  made  up  so  that  they  must  be  designated 
by  non-similar  vector-circuits.  Fig.  8e  relates  to  one 
of  these  combinations  that  has  to  be  designated  by 
non-similar  \-ector-circuits.  It  is  the  same  as  that 
in  Fig  7  except  that  the  terminals  of  the  ab  em.f.- 
circuit  have  been  reversed.  Going  through  the  method 
to  determine  the  current  tapped  through  the  conductor 
bd  and  the  same  corresponding  loading  circuits  con- 
tinued to  a  and  c,  it  is  found  that  the  circuits  ab  and 
cb  are  now  both  connected  direct  in  their  loading  cir- 
cuits, the  currents  they  establish  make  a  direct  com- 
bination through  their  common  tapping  conductor  bd 
and  must  be  combined  geometrically  as  they  occur 
to  form  i"".  Fig.  8e,  which  differs  from  the  fore- 
going resulting  currents  in  both  amount  and  phase. 


Practical    Examples. 

W  ith  the  foregoing  understanding  of  the  [jrinci- 
ples  that  govern  the  use  of  vector-circuits  it  is  a  sim- 
ple matter  to  reconcile  the  polyphase  vector  dia- 
grams given  in  Fig.  9,  10,  11,  12  and  13. 

In  Fig.  9  the  topographic  points  of  alternating  po- 
tential abc  are  the  result  of  a  delta  connected  three- 
phase  source  of  e.m.f.'s  shown  by  the  corresponding 
delta  of  vector-circuits.  In  the  cases  given  in  Figs. 
9,  10,  11,  12  and  13  abc  are  in  each  instance  identical 
potential  points  produced  by  the  same  identical  e.m.f.'s 
applied  direct  in  Fig.  9  and  in  the  other  cases  as  re- 
sultants quickly  found  by  triangulation.  In  days  past 
one  of  the  great  difficulties  in  the  graphic  study  of 
polyphase  currents  has  been  to  reconcile  the  fact  that 
the  e.m.f.-circuits  of  Figs.  11  and  13  deliver  identical 
potentials    at    the    terminal    points    abc.      In    Fig.    14 
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vector-circuits  designate  the  deli\ery  of  a  six-phase 
alternating  potential  at  the  current  tapping  points 
adbecf.  These  e.m.f-circuit  sources  are  mesh-connected. 
In  I'ig.  15,  three  three-i)hase  e.m.f.-circuits  are  star- 
connected  by  connecting  all  three  midcircuit  points. 
In  Fig.  16,  six  six-phase  e.m.f.-circuits  are  star  con- 
nected, these  e.m.f.'s  have  each  one-half  the  values  of 
the  three-phase  e.m.f.-circuits  in  Fig.  l.r  In  all  three 
cases,  I''igs.  14,  1.^  and  16,  the  topographic  potential 
points  are  identical ;  vector-circuit  triangulation  in 
Figs.  15  and  16  shows  that  the  star-connected  three 
and  si.x-phase  e.m.f.  sources  deliver  six-phase  poten- 
tials at  adbecf,  identical  with  those  delivered  by  the 
six-phase  mesh-connected  e.m.f.-circuits  in  Fig.  14. 

To  assist  the  reader  in  applying  triangulation  to 
the  doubIe-\'ectors  that  designate  open  delta  or  star- 
connected  e.m.f.-circuits  the  details  of  the  process  will 
be  repeated  for  the  two  cases  given  in  Figs.  11  and  13. 

In  Fig.  11  it  is  first  desired  to  find  by  triangula- 
tion the  e.m.f.-circuit  that  is  the  working  equivalent 
-\-  e'-|-  and  -|-  e"-|-  applied  in  series  through  ado. 
faking  a  ]K)sitive  direction  through  the  closed  circuit 
adca,  it  is  found  that  the  circuit  dc  is  connected  direct 
and  ad,  reversed.  By  reversing  the  vector-circuit 
-|-  e'-|-    no   change    in    the   working   result   is   effected 
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while  its  circuit  is  made  to  be  direct  connected.     This 

operation  has  been  performed  in  Fig.  17.     Since  lioth 

e.m.f.-circiiits  are  now  direct  connected  to  the  closed 

circuit   adca,   the    e.m.f.    may   be   added    in    the    usual 

manner.     The  result  of  such  an  addition  is  the  vector 

a  directed  to  c  and  its  equal  and  opposite  or  working 

equivalent    is    c    directed    to    a.,     The    vector-circuit 

+  e""+  as  drawn  in  Fig.  17  is,  therefore,  the  working 

equivalent  of  the  values  +  e'-f  and  +  e"+  as  given  in 

in  Fig.  11.     In  the  same  manner,  in  Fig.  11.  it  is  seen 

that  the  e.m.f.-circuits  bd  and  da  are  direct  connected 

in  the  closed  circuit  abda,  and  the  equal  and  opposite      reverse     one     pair     of  '  terminals    b", 

e.ni.f.-circuit  of  +  e'+  and  +  e"'-f  is  +e'"".  as  given 

in  Fig.  18,  wdiich  gives  the  results  of  both  triangula- 

tions  and  which  shows  that  the  potentials  at  ab  and  c 
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are  those  due  to  the  three-phase  c.m.f.'s  e"",  e and 

e"'+  e"  and  that  they  are  identical  with  the  three- 
I)hase  e.m.f.  given  in  Fig.  0.  In  the  Fig.  13  case,  +  e'-|- 
and  -f-  e"+  occupy  a  relation  to  the  tapping  points, 
a  and  c,  that  is  identical  with  that  in  Fig.  11:  the 
result  is,  therefore,  the  same.  Taking  a  circuit  in  a 
positive  direction  through  —  e"'  and  -f  e'+  it  is 
found  that  the  circuit  of  — e"  is  reverse  connected. 
Upon  reversing  the  vector-circuit,  i.  e.,  changing  — e'" 
to  +  e'"  -)-,  it  is  seen  that  the  anti-resultant  or  work- 
ing equivalent  vector-circuit  for  +  e'-|-  and  —  e'" — 
is  -\-  e'""-)-.  The  completed  triangulation  is  given  in 
Fig.  19. 

One  more  practical  example  illustrating  the  use 
of  double-vectors  will  be  a  help :  It  is  desired  to 
know  how  to  connect  in  an  emergency  the  secondaries 
of  two  transformers  tapping  their  primary  currents  to 
ground  from  one  pair  of  conductors  of  a  three-iihase 
line  operating  with  a  grounded  neutral  sn  that  the 
two  secondaries  will  constitute  an  o])en-delta  three- 
phase    source.      In    Fig.    20    are     given     the     vector- 


circuits  for  the  correspondin 
e.m.f.-circuits. 

In  Fig.  21,  a  secondary  open-delta  connection  has 
been  formed  by  connecting  the  terminal  o"«  to  b". 
By  triangulation  it  is  seen  that  a  three-phase  e.m.f. 
will  be  delivered  from  the  current  tapping-points 
a",o""b"  and  o'"\  The  phases  of  the  two  secondary 
e.m.f.'s  necessarily  remain  unchanged;  to  do  this  and 
to  retain  similar  vector-circuits  so  that  their  working 
equivalent  would  close  their  triangle  and  thus  make 
a  proper  three-phase  open  delta,  it  was  necessary  to 

o""  connecting 
o" «  to  b"  instead  of  o"«  to  o"''  corresponding  to  the  pri- 
mary connection  of  o'^  to  o'". 

If  the  connections  had  been  made  without  the  re- 
versal of  one  of  the  secondaries,  the  result  would  be 
that  given  in  Fig.  22. 

Another  practical  problem  is  this :  Given  three 
sources  of  e.m.f.  differing  in  phase  by  one-sixth  of 
a  cycle.     They  are  to  be  connected  to  form : 

1.  Delta   three-phase   source. 

2.  Y  three-phase  source. 

The  vector-circuits  for  the  three  original  e.m.f.'s 
and  their  corresponding  circuits  are  given  in  Fig.  23. 

Without  alteration  these  vector-circuits  are  thrown 
into  a  triangle  in  Fig.  24.  The  result  is  a  delta- 
connected  three-phase  source  of  e.m.f.  in  which  the 
j)hase  interval  is  one-third  instead  of  one-sixth  cycle. 
To  one  unaccustomed  to  the  properties  of  vector-cir- 
cuits this  diagram  does  not  appear  correct.  It  turns  up 
correct,  however,  if  one  remembers  that  the  result 
is  not  changed  when  the  double-vector  -I-  e"'-|-  is  con- 
pletely    reversed    in    i)lace.      This    delta-connection    of 


e-f 


Fig. 2  a 


riG.24 


r"iG.25. 


I'ig.  24  will  also  stand  the  test  that  all  proper  delta- 
connected    e.m.f.'s    must    stand,   viz : 

1.  The  sum  of  three  e.m.f.'s  is  zero. 

2.  By  triangulation  each  e.m.f.  is  foimd  lo  be  the 
anii-resultant  of  the  remaining  two. 

In  applying  these  two  checks  it  is  conx-enient 
to  lia\e  — e'" —  substituted,  as  in  Fig.  2:  for  -|-  e"'-|-. 
as  in  Fig.  24,  though  it  must  be  remembered  that  the 
Fig.  25  connection  is  not  identical  with  the  Fig.  24 
connection,  and  that  in  any  event  it  is  a  connection 
that  produces  an  equixalent  result.  In  making  con- 
nections nothing  can  be  done  to  change  the  actual 
phase  of  the  e.m.f.  e'" :  the  only  change  that  can  be 
made  is  to  reverse  the  terminals  changing  +  e"'+  to 
-)-  e'" — .  In  the  practical  case  having  identified  the 
directions  of  the  e.m.f.  vectors  and  the  positive  ends 
of  their  circuits  and  having  labeled  the  actual  corres- 
ixiiiding  positive  terminals  of  the  real  e.m.f.-circuits 
in  the  alternator,  one  may  easily  read  from  the  vector- 
circuit  triangle,  h'ig.  24,  that  one  of  the  three  junc- 
tions, e,  forming  the  delta  connection  is  made  by  con- 
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necting  the  positive  end  of  the  e'  circuit  to  the  nega- 
tive end  of  the  e"  circuit:  junction  b,  the  positive 
ends  of  the  e"  and  e"'  circuits:  and  junction  a,  by  the 
connection  of  the  negative  ends  of  e'"  and  e'. 

The  three-phase  Y-connected  sixth  cycle  set  of 
Fig.  23  is  given  in  Fig.  25a. 

From  Fig.  25a  one  reads  that  the  negative  end 
of  the  e'" :  circuit  and  the  positive  ends  of  the  e' :  and 
the  e" ;  circuits  are  connected  to  neutral.  It  must 
be  understood  that  this  is  the  only  correct  way  to 
designate  this  connection  of  the  original  c.m.f. :  cir- 
cuits as  given.  To  substitute  —  e' —  and  —  e" —  for 
-|-  e'-f-  and  -|-  e"+  would  produce  a  diagram  more  like 
the  Y-connection  sort  that  one  is  accustomed  to  sec, 
and  while  it  would  be  a  working  equivalent  it  would 
not  represent  the  facts  and  would  not  tell  one  properly 
how  to  make  the  practical  connections. 

%-*e4 

Proper  Designation  of  Current  Tapped  from  Polyphase 

Sources. 

In  the  star-connected  three-phase  case  in  Fig.  26, 
there  is  no  doubt  about  the  proper  designation  of  the 
currents  drawn  from  the  loading  points  1,  2  and  3. 
The  currents  tapped  from  the  junction  points  in  the 
delta-connected  three-phase  source  are  designated  as 
determined  above.  Owing  to  the  fact  that  the  Y,  delta 
and  T-connections  of  Figs.  26,  27  and  27,  produce 
identical  topographic  results,  it  is  reasonable,  there- 
fore, to  expect  that  the  same  line  currents  drawn  from 
either  three-phase  source  should  be  designated  by  the 
same  current  vectors.  The  loading  currents  for  the 
T-connected  source  in  Fig.  28  are  drawn  the  same, 
therefore,  as  for  the  two  preceding  cases. 

To  one  to  whom  the  properties  of  vector-circuits 
are  new  the  phase  of  i  in  this  case  does  not  look 
reasonable  because  it  seems  to  make  the  -f-  e"-|-  circuit 
a  negative  instead  of  a  positive  source  of  power.  With 
more  thought,  however,  it  is  seen  that  -f-  e"4-  is 
reverse-connected  in  the  closed  loading  circuit  extend- 
ing from  terminal  No.  2.  A  reversal  of  ~{-  e"-(-  does 
not  alter  the  working  result  while  it  causes  the  re- 
sulting —  e" —  circuit  to  be  direct  connected  to  its 
closed  loading  circuit;  it  is  thus  seen  that  this  section 
is  a  positive  source  of  power.  Again,  going  over  the  de- 
tails involved  in  determining  the  current  at  2,  using 
Fig.  29,  will  assist  further  to  understand  that  the  i" 
power  component  is  in  phase  with  -\-  e"-)-  and  not  in 
phase  opposition. 

The  current  drawn  through  a  transmitting  con- 
ductor from  terminal  No.  2,  has  components  due  to 
the  two  sources  that  meet  at  this  point  and  deliver 
therefrom  current  through  their  respective  loading 
circuits.  To  determine  these  component  currents  in 
their  proper  phase  relations,  extend,  (front  view)  i.  e. 
in  a  positive  or  anti-clockwise  direction  the  two  load- 
ing circuits  from  the  line  conductor  connected  from 
terminal  2  through  their  respective  loading  resistances 
*■':=  and  '":;3  to  the  other  phase^erminals  1  and  3.     In 


ihe  ''i:=  circuit,  current  is  set  up  by  -}-  e'-|-  and  -\-  e"-|-, 
both  reverse-connected  in  their  closed  loading  circuit. 
On  totally  reversing  both,  which  does  not  alter  the 
working  result,  it  is  seen  that  the  value  and  phase 
of  their  resultant  c.m.f.  is  given  by  the  vector  directed 
from  1  to  2,  the  corresponding  current  established  by 
this  resultant  e.m.f.  is  i::i  as  drawn.  Likewise  in  the 
''2:3  loading  circuit  both  e.m.f.'s-circuits  -|-  e"  -j-  and 
-f-  e"'-|-  are  reverse  connected.  Upon  total  reversal 
of  their  double-vectors  they  become  direct  connected 
when  it  is  seen  that  their  resultant  e.m.f.  impressed 
from  2  upon  their  loading  circuit  is  given  in  amount 
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and  phase  positive  by  a  vector  directed  from  3  to  2 
and  the  corresponding  current  established  is  i=:3.  The 
total  current  is  the  geometric  sum  of  these  two  com- 
ponent currents  i.e„  V-  as  drawn.  In  the  same  man- 
ner the  current-vectors  at  the  other  three-phase  tap- 
ping points  1  and  3  may  be  determined,  and  when 
done  will  be  found  also  to  agree  with  current-vectors 
set  up  from  the  star-connected  source  in  Fig.  26. 

Vector-Circuits  in  the  Treatment  of  Non-Sine-Wave 
Poly-phase  Currents. 

Every  polygon  or  mesh-connected  poly-phase  cur- 
rent source  forms  a  closed  conducting  circuit  within 
which  the  sum  of  all  e.m.f.'s  at  every  instant  must  be 
zero.  When  such  is  not  the  case,  internal  "circulating" 
currents  are  set  up  by  the  residue  e.m.f.  that  results 
from  the  imperfect  balance  of  the  poly-phase  e.m.f.'s. 
Every  non-sine  wave  is  simply  an  aggregation  of 
waves  differing  in  amounts  and  frequencies  in  a  man- 
ner now  well  known.  The  general  effect  of  this  will 
1)6  better  understood  by  looking  at  a  particular  case. 
To  do  this  use  a  delta-connected  non-sine  wave  three- 
phase  case.  The  multi-frequencied  components  of  the 
wave  employed  are  given  in  Fig.  30. 

In  Fig.  31,  diagram  A  is  a  vector-circuit  delta  for 
the  fundamental  component  e.m.f. ;  B  is  the  correspond- 
ing connection  for  the  three-frequency  component — 
e.m.f. — mutilated  by  being  left  open  at  the  tapping 
point  aa  because  the  phase  interval  of  these  e.m.f.'s 
is  zero.  C  is  the  corresponding  connection  for  the 
five-frequency  component — e.m.f.,  not  mutilated  but 
resulting  in  a  reversal  of  sequence  of  e.m.f.-phases, 
the  efi'ect  of  which,  for  example,  would  be  to  make 
an  effort  to  reverse  the  rotation  of  an  induction  motor. 
In  D,  the  seven-frequency  e.m.f.  component  produces 
the  same  sort  of  result  as  the   fundamental. 

It  is  apparent  that  the  three  effective  e.m.f.  vectors 
that  express  the  total  e.m.f.'s  resulting  from  a  combi- 
nation of  the  one,  five,  seven,  eleven,  thirteen,  etc. 
frequency  e.m.f.'s  in  the  general  case  will  have  equal 
but  larger  values  than  the  fundamental  and  that  their 
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phase  intervals  will  be  unchanged.  It  follows  that 
the  equivalent  sine  wave  values  of  total  non-sine  wave 
e.m.f.'s  and  their  circuits  may  be  designated  by  cor- 
responding vector-circuits  which  may  be  operated 
upon  in  the  usual  manner  to  attain  desired  and  cor- 
rect results  so  long  as  those  multi-frequencied  com- 
ponent e.m.f.'s  are  absent  which  do  not  occur  at  the 
same  phase  interval  as  the  fundamental. 

In  the  foregoing  three-phase  case,  the  three,  nine, 
etc.  frequency  component  e.m.f.'s  do  not  have  the  phase 
interval  of  the  fundamental  and  no  delta  or  receiver 
closed  source  connection  containing  those  e.ni.f's 
can  be  correctly  represented  by  vector-circuits  because 
they  produce  a  phase  interval  for  the  vectors  desig- 
nating the  total  effective  e.m.f.'s  that  is  different  from 
the  phase  interval  of  the  fundamental ;  the  source 
circuit  will  fail  to  close  by  an  interval  that  is  equal 
to  the  sum  of  the  offending  harmonics.  As  an  ex- 
ample, suppose  that  the  three-frequenc}'  harmonic  is 
the  only  oft'ending  one,  present,  it  will  increase  the 
three  total  eft'ective  e.m.f.'s  to  the  same  extent  as 
though  quadrature  sine-waves  having  the  same  fre- 
quencies, were  being  combined.  The  results  when 
represented  by  corresponding  vector-circuits  will  show 
graphically  a  failure  to  close  the  delta,  yet  the  gap 
thus  determined  will  not  be  equal  to  the  arithmetic 
sum  of  the  in-phase  three-frequency  components  nor 
will  it  have^their  phase.  In  the  practical  case,  however, 
the  circuit-triangle  is  actually  'closed  and  then  the 
oft'ending  harmonic  e.m.f.'s  are  consumed  by  circu- 
lating currents  internally  causing  the  external  disap- 
pearance of  such  offending  harmonics.  Practicably, 
with  this  understanding,  vector-circuits  may  be  used 
to  designate  all  e.m.f.-circuits ;  and  such  vector-circuits 
may  be  operated  upon  to  give  correct  results  just  as 
though  simple  sine-waves  were  employed.  An  illus- 
tration of  this  is  found  in  the  following  graphic 

Vector-Circuit   Proof   of   the    n-1    Wattmeter   Power- 
Measuring  Method. 

A  five-phase  closed  polygon-connected  irregular 
wave  alternating  current-source  is  designated  by  cor- 
responding double-vectors  in  Fig.  32.  There  may  be 
internal  circulating  currents  in  this  case  due  to  the 
non-conformity  to  such  a  connection  of  some  of  the 
harmonic   component    e.m.f.'s,   yet,   it   is   true,    that   a 


n^i&.34. 


fan-connected  set  of  four  non-sine-wave  e.m.f.'s  may 
be  employed  to  duplicate  exactly  the  topographic 
potentials  at  the  line  tapping  points  abode,  as  drawn 
in  Fig.  33,  when  it  becomes  evident  at  once  that  any 
power  delivered  from  those  points  may  be  measured 
by  taking  the  sum  of  the  indications  of  four  watt- 
meters connected  in  the  outgoing  conductors  at  cde 
and  a;  the  conductor  at  b,  acting  as  a  common  re- 
turn. 

Since  the  validity  of  the  n-1  wattmeter  methods 
has  been  established  by  various  independent  mathe- 
matical treatments,  its  above  application,  working 
backward,  constitutes  a  check  upon  the  conclusion 
that  vector-circuits  may  with  proper  recollection  of 
the  underlying  principles  involved,  be  applied  to  non- 
sine  as   well   as   sine-wave   cases. 

Identification    of    Actual    Circuits  for  the  Application 
of  Vector-Circuits. 

First,  all  original  e.m.f.'s  and  their  phases,  circuits, 
and  their  terminals  should  be  identified,  vector-circuit 
fashion,  by  some  such  method  as  that  applied  in  the 
following  particular  case : 

In  Fig.  34,  ai  a=,  bi  b--  and  ci  0=  are  the  terminals 
of  three  current  sources.  To  identify  them  for  vector- 
circuit  designation,  connect  a  non-inductive  loading 
resistance  R"  between  the  terminals  of  one  of  the 
sources  Ci  and  c=  through  the  field  coils  of  a  suitable 
w^attmeter. 

The  current  through  the  voltage  coil  must  have 
a  dual  control ;  an  in-phase  control  by  the  usual  non- 
inductive  resistance  and  a  quadrature-lagging  control 
by  the  special  form  of  inductance,  such  as  commonly 
used  in  induction  meters.  By  means  "of  a  proper 
switch,  either  voltage  control  can  be  employed  at 
will  to  read  on  the  wattmeter  the  voltage  components 
that  are  in  phase  and  in  quadrature  with  the  standard 
phase-current  drawn  through  R"  and  the  wattmeter 
field  coil  at  FC.  Label  arbitrarily  the  wattmeter  volt- 
age circuit  terminals  +  and  — .  Using  the  non- 
inductive  control  in  the  instrument  voltage  circuit, 
apply  its  labeled  ends  to  the  source  terminals  so  that 
the  instrument  will  read  positive.  That  terminal  ci 
or  C:,  to  which  the  positive  end  of  the  pressure  circuit 
has  been  applied  should  be  labeled  positive.  The  read- 
ing of  the  instrument  is  proportional  to  the  in-phase 
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pressure  applied  between  o  and  c^  and  determines, 
therefore,  the  amount  and  phase  of  the  corresponding 
vector;  the  corresponding  vector-circuit  is  drawn  in 
Fig.  35.    The  instrument  voltage,  circuit-ends,  using  in- 
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phase  control,  are  now  applied  to  bi  and  b;  so  that  the 
instrument  reads  positive.  The  terminal  bi  or  b:  receiv- 
ing the  +  end  from  the  instrument  is  labeled  positive. 
The  reading  Cr,  is  the  postiv  e  in-phase  component  of  e". 
The  lagging  quadrature  control  is  now  substituted 
in  the  instrument  voltage  circuit  when  the  instrument 
reads  positive  by  the  amount  Cr,  the  leading  quadra- 
ture component  of  e".  Thus  the  vector-circuit  for  e" 
is  located.  See  Fig.  35.  It  was  found  to  lead  e<=  by 
60°.  In  the  same  manner  the  ai  a^  terminals  were 
identified  and  e«  was  located  and  found  to  lag  with 
respect  to  e^  by  60°.  Its  corresponding  double-vector 
is  drawn  in  the  same  figure. 

It  is  now  required  to  determine: 

1.  How  to  three-phase:  Y-connect  these  e.m.f.- 
circuits. 

Operating  on  their  unchanged  vector-circuits, 
there  are  two  ways  to  throw  them  into  the  Y-forni. 
One  of  these  is  given  in  Fig.  36. 

At  first  glance  this  may  look  like  a  genuine  three- 
phase  Y  or  star-connected  three-phase  current  source. 
That  such  is  the  case  is  seen  at  once,  however,  when 
it  is  remembered  that  the  total  reversal  of  e=  will  not 
change  the  working  result  but  will  give  us  that  which 
we  know  to  be  a  real  three-phase  source.  In  the 
practical  case  we  can  only  reverse  the  circuit 
terminals  of  ^■^  we  cannot  reverse  the  phase  of 
its  alternating  value ;  we  must  let  e=  in  Fig.  36 
stand  as  it  is  and  as  such  the  connection  is  a  true 
Y-three-phase.  To  realize  it  practically,  the  negative 
terminals  of  the  circuits  ai  a:  and  b=  bi  and  the  posi- 
tive of  terminal  ei  e=  must  be  connected  to  neutral. 

2.  How  to  three-phase :  delta-connect  these  same 
e.m.f.-circuits. 

Again  operating  on  them  unchanged,  there  are 
two  ways  in  which  they  can  be  thrown  into  a  delta- 
form.  One  of  these  is  given  in  Fig.  37,  which  is  re- 
cognized as  a  proper  delta-connected  three-phase 
source  when  c  is  totally  reversed.  As  it  is,  it  accom- 
plishes the  same  result,  and  must  remain  unchanged 
because  in  the  practical  case  total  reversal  cannot  be 
accomplished,  the  circuit  terminals  only  can  be  re- 
versed and  that  would  produce  a  failure  to  form  a 
three-phase  source-circuit.  The  diagram  is,  therefore, 
correct  for  the  formation  of  a  true  delta-connected 
three-phase  source  and  states  that  the  negative  ter- 
minal of  the  e»  and  the  positive  of  the  e",  the  negatives 
of  the  6"  and  €<=  and  the  positives  of  the  e«  and  e*  cir- 
cuits must  be  connected  to  form  the  three-phase  cur- 
rent tapping  points  1,  2  and  3. 


SOME  FUNDAMENTAL  CONSIDERATIONS  IN 
THE  APPLICATION  OF  A  SYSTEM  OF 
GRAPHICS  TO  ALTERNATING  CURRENT 
CIRCUITS.' 

BY  W.  A.  HILL,EBRAND.= 

The  purpose  of  the  graphical  representation  of 
i)olyphase  electromotive  forces  and  currents  is  to 
facilitate  the  interpretation  or  predetermination  of  the 
lesult  obtained  by  combining  any  number  of  electro- 
motive forces  into  a  polyphase  network.  In  their 
present  state  our  graphical  methods,  when  applied  to 
actual  instead  of  to  imaginary  circuits,  largely  fail  in 
both  of  these  requirements  because  they  offer  no 
opportunity  for  representing  apparatus  or  circuit  ter- 
minals, whereas,  the  phase  of  a  given  e.m.f.  with 
respect  to  the  phase  of  other  electromotive  forces 
with  which  it  may  be  connected,  is,  to  an  important 
degree,  dependent  upon  the  order  in  which  its  ter- 
minals are  connected  into  the  circuit. 

Before  presenting  a  system  which,  it  is  believed, 
will  satisfy  these  two  conditions,  some  of  the  diffi- 
culties inherent  in  a  scheme  that  undertakes  to 
recognize  the  circuit  terminals  as  well  as  their  electro- 
motive forces,  will  be  dwelt  upon. 

The  first  of  these  is  a  satisfactory  definition  of 
the  term  "phase  difference"  or  "phase  relation,"  as 
applied  to  actual,  physical  circuits. 

Definition  of  Phase  Relation. 

The  phase  difference  between  two  e.m.f.'s  is  the 
time  interval,  expressed  as  a  fraction  of  a  cycle  or  in 
degrees,  between  the  instants  when  each  would  begin 
to  send  current  through  its  own  circuit  from  one 
specified  terminal  to  another.  Accepting  this  defini- 
tion, it  is  seen  that  the  phase  relation  of  one  e.m.f. 
with  respect  to  another  is  dependent  upon  the  arbi- 
trary choice  of  terminals  and  of  a  direction  of  reference 
from  one  terminal  to  another.  Accordingly,  each  cir- 
cuit will  be  assumed  to  have  a  positive  and  a  negative 
terminal,  arbitrarily  chosen,  and  the  direction  of  ref- 
erence will  be  from  the  negative  to  the  positive 
terminal. 

In  accordance  with  these  conventions  the  phase 
difference  between  two  e.m.f.'s  may  be  defined  as  the 
time  interval,  expressed  in  degrees,  between  the  in- 
stants when  each  would  tend  to  circulate  current  from 
the  negative  to  the  positive  terminal  through  its  own 
circuit. 

If  ab  and  cd,  Fig.  1,  are  two  transformer  sec- 
ondaries with  arbitrarily  selected  +  and  —  terminals 
as  shown,  and  if,  one  sixth  of  a  cycle  after  ab  com- 
mences to  circulate  current  from  a  to  b  via  route 
aTb,  cd  commences  to  circulate  current  from  d  to  c, 
via  dTc,  then  cd  may  be  said  to  lag  60°  behind  ab. 
If  c  and  d  had  been  marked  —  and -f  respectively 
instead  of  -f  and  — ,  then  e.m.f.  cd  would  lead  ab  by 
120°  instead  of  lagging  by  60°. 


'What  follows  is  intended  as  a  discussion  of  Professor 
Ryan's  paper  on  tlie  "Grapiiic  Treatment  of  Polyphase  Current 
Circuits,"  It  was  prepared  at  his  suggestion  in  the  hope  that 
an  explanation  of  the  difficulties  encountered  therein  would 
help  others  similarly  troubled,  to  an  understanding  of  the 
fundamental  principles  underlying  his  conventional  treatment. 
For  the  sake  of  clearness  it  was  considered  best  not  to  pad  the 
treatment  itself  with   too  much  explanatory  matter. 

^Professor  of  Electrical  Engineering  Oregon  Agricultural 
College. 
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Symbols. 

Since  phase  relation  has  been  defined  with  refer- 
ence to  a  direction  through  the  circuit,  the  vector  line 
that  represents  the  alternating  quantity  must  also  in- 
dicate the  circuit  terminals.  Thus,  a  chain  of  such 
vectors  will  represent  not  only  the  magnitude  and 
phase  of  the  alternating  quantities,  but  the  circuit 
connections  as  well.  The  circuit  terminals  may  be 
indicated  by  placing  a  small  circle  near  that  end  of  the 


nal  of  the  circuit  ab  is  connected  to  the  negative  ter- 
minal of  cd.  Yet  in  only  two  of  the  four  cases  does 
the  closing  side  of  the  triangle  correctly  represent  the 
resultant  of  the  two  electromotive  forces. 

In  Figs.  8,  b  and  c,  it  will  be  noted  that  the  vector 
arrowheads  meet.  In  such  a  case  the  closing  side  of 
the  triangle  can  not  give  the  resultant  of  the  vector 
combination.  In  order  that  the  closing  side  will  also 
give  the  resultant,  arrow     head    must    connect    with 


vector  which   represents  the  positive  terminal  of  the      arrow  foot,  which  will  always  be  the  case,  after  due 


circuit.  The  other  end  of  the  vector  line  is  under- 
stood to  be  the  negative  terminal. 

Accordingly,  the  e.m.f.  and  circuit  ab  of  Fig.  1 
may  be  represented  as  in  Fig.  2  or  as  in  Fig.  3,  shice 
there  is  no  reason  initially  for  associating  the  positive 
or  arrowhead  end  of  the  vector  with  the  positive  ter- 
minal of  the  circuit. 

Since  cd  has  been  assumed  to  lag  behind  ab  by 
60°,  it  may  be  represented  as  in  Figs.  4  and  5,  accord- 
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iccount  has  been  taken  of  circuit  connections,  if,  the 
vectors  are  all  so  chosen  that  the  positive  or  arrow 
head  end  of  each  vector  is  associated  with  the  positive 
terminal  of  its  circuit.  The  positive  ends  of  the  vec- 
tors might,  with  equal  justice,  be  associated  with  the 
negative  terminals  of  their  circuits,  provided  the  ar- 
rangement applies  throughout.  Thus,  in  Fig.  8,  the 
e.m.f.  circuit  cd  should  be  represented  as  in  Fig.  a  or  d. 
Reversal  of  Vector. 
The  phase  interval  between  the  two  e.m.f.'s  has 
been  defined  independently  of  their  connection  into  a 
common  circuit,  yet  when  so  connected,  it  is  necessary 
to  consider  their  phase  interval  as  largely  determined 
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ing  to  the  direction  assigned  to  ab.  For  the  same 
reason  there  is  a  choice,  in  each  case,  between  two 
ways  of  writing  the  vector. 

Suppose  now  that  b  and  d  are  connected  together 
and  a  and  c  joined  to  a  loading  circuit  as  in  Fig.  6. 
One  sixth  cycle,  or  60°  after  ab  commences  to  circu- 
late around  in  the  direction  abdcyx,  cd  commences  to 
do  the  same  thing.  We  have  across  xy  the  resultant 
of  two  e.m.f.'s  60°  apart.  Their  sum,  written  in  the 
conventional  vector  fashion,  wherein  the  vectors  rep- 
resent only  the  alternating  quantities,  is  xy,  Fig.  7. 

Employing  the  double  vectors  of  Figs.  2,  3,  4  and 
5,  the  connection  of  Fig.  6  may  be  represented  in 
either  of  four  ways,  Fig.  8.  Each  of  these  four  dia- 
grams correctly  represents  the  facts  of  Fig.  6.  namely, 
that  cd  lags  60°  behind  ab  and  that  the  positive  tcrmi- 


FiG.   8. 

iy  the  order  of  such  connection.  However,  once  the 
phase  relation  is  known  for  a  given  set  of  conditions, 
it  can  be  readily  determined  for  any  other  set  of  con- 
ditions, which  is  the  reason  for  the  definition  previ- 
ously given. 

Let  b  and  c  be  connected  as  in  Fig.  9  and  let  the 
direction  of  reference  around  the  circuit  be  adcdyx. 
This  direction  leads  through  ab  from — to -|-,  in  the 
same  order  as  in  Figs.  1  and  6,  but  leads  through  cd 
in  the  opposite  direction.  This  means  tliat  the  phase 
of  ab  is  unchanged,  but  that  of  cd  is  reversed,  liecause 
the  direction  of  reference  through  cd  is  opposite  to 
what  it  was  formerly.  This  is  in  accord  with  the 
phvsical  fadts,  for  cd  now  commences  to  circulate  cur- 
rent in  the  direction  abcdyx  120°  before  ab  commences 
to  do  the  same  thing.      That  is,  cd  now  leads  ab  in  its 
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effort  to  circulate  current  through  a  common  circuit. 
Vectorially,  the  condition  is  represented  in  Fig.  10. 

Using  the  vector  relation  between  ab  and  cd  as 
originally  assumed,  the  connection  is  represented  in 
Fig.  11,  where  the  direction  of  the  resultant  is 
obtained  as  in  Fig.  10,  by  reversing  cd. 

'I'he  question  then  arises,  how  to  tell  when  to 
reverse  a  vector  in  order  to  obtain  the  correct  phase 
position  of  the  resultant. 
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Phase  relation  has  been  defined  on  the  basis  of  an 
effort  to  circulate  current  from  a  negative  to  a  posi- 
tive terminal.  If  a  series  of  e.m.f.'s  have  alternately 
plus  and  minus  terminals  connected,  that  is,  if  the  suc- 
cession   of    terminals    in    going    around    the    circuit 

's \ \-  etc.,  then  the  order  in  which  each  e.m.f, 

tends  to  circulate  current  in  given  direction  through 
their  common  circuit  is  the  same  as  the  order  in 
which  each  would  circulate  current  through  a  sepa- 
rate loading  circuit  of  its  own.  That  is,  the  phase 
position  of  each  e.m.f.  as  originally  determined  is.  in 
effect,  unchanged  by  its  connection  into  this  circuit. 

This  is  the  case  in  Figs.  6,  8a  and  8d. 

If,  however,  one  circuit  should  have  been  so  con- 
nected that  two  minus  and  two  plus  terminals  come 


'ngcther,  then  the  order  in  which  it  tends  lo  circulate 
current  through  the  common  circuit  is  different  from 
the  order  determined  by  its  separate  loading  circuit. 
The  effect  of  reversing  the  connection  has  been 
equivalent  to  reversing  the  phase  of  that  circuit. 

This  is  the  case  in  Figs.  9  and  11,  in  which, 
starting  with  terminal  "a,"  circuit  cd  is  found  to  have 
been  reversed.  As  a  matter  of  fact,  the  resultant 
would  have  been  obtained  just  as  readily  by  reversing 
ab,  the  succession  of  terminals  indicating  merely  that 
one  vector  must  be  reversed  to  give  the  true  direction 
of  the  resultant. 

Choice  of  a  Standard  Direction  Around  a  Circuit. 
In  the  two  previous  cases  the  circuit  ab  was  taken 
as  a  standard  and  any  circuit  found  reverse  connected 
with  respect  to  it  was  reversed  in  the  vector  diagrani. 
An  arbitrary  assumption  of  one  vector  as  a  standard 
of  reference  is  necessary  in  all  cases,  but  procedure  is 
simplified  if,  instead  of  picking  out  a  particular  vector 
each  time,  the  circuit  is  traversed  in  one  direction,  in 
this  system  taken  as  counter  clockwise.  Any  vectors 
passed  through  from  —  to  -(-  are  assumed  direct  con- 
nected and  automatically  become  the  standards  of  ref- 
erence. All  others  must  be  reversed  in  determining 
the  direction  of  the  resultant. 

Placing  of  Loading  Circuits. 

In  applying  this  rule  to  determine  the  phase  rela- 
tion of  the  current  drawn  from  the  junction  of  two 
circuits,  there  is  one  precaution  to  be  borne  in  mind, 
which  will  be  illustrated  by  an  example. 

I'ig.  12  represents  three-phase  currents,  mesh  con- 
nected, it  being  desired  to  determine  the  phase  relation 
of  the  current  in  tap  conductor  ax.  The  diagram 
shows  that  at  a  time  interval  of  120^  after  current 
starts  lo  circulate  from  phase  1  around  caxzc,  cur- 
rent from  phase  2  starts  to  circulate  around  byxab. 
That  is,  120'  after  current  in  phase  1  starts  to  flow 
from  a  to  x,  current  from  phase  2  starts  to  flow  from 
X  to  a,  or  current  from  phase  2  starts  to  flow  from  a 
to  X  60°  earlier  than  current  from  phase  1.  Since 
phase  relation  of  current  or  e.m.f.  in  a  given  circuit 
can  only  be  determined  on  the  basis  of  an  assumed 
direction  from  one  terminal  to  the  other,  the  two 
currents  in  ax  are  found  to  be  60°  apart. 

This  could  have  been  determined  directly  by 
mounting  the  loading  circuits  as  in  Fig.  13. 

Now,  in  traveling  around  the  two  circuits  caxzc 
and  axyba,  each  in  the  positive  direction,  circuit  ax  is 
passed  through  in  the  same  direction  each  time.  Cur- 
rent ab  is  now  found  to  be  reverse  connected.  Hence 
its  phase  position  with  respect  to  current  ca  in  ax  is 
leading  by  60°.  The  current  in  the  tap  conductor  ax, 
to  a  different  scale,  is  shown  in  Fig.  14. 

In  determining  the  phase  position  of  the  current 
in  a  tap  conductor,  the  loading  circuits  must  be  so 
placed  that  in  traversing  each  of  the  circuits  furnishing 
a  component  of  current  in  a  counter  clockwise  direc- 
tion, the  common  or  tap  circuit  is  passed  through  each 
time  in  the  same  direction. 

It  is  of  interest  to  note  that  had  the  direction  of 
reference  been  taken  from  x  to  a,  in  Fig.  12,  the 
phase  position  of  current  in  ax  would  be  that  given  in 
c.  of  Fig.  15.       Thus  the  three  phase  line  currents  in  a 
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mesh  connected  system  can  with  equal  justice  be  rep- 
resented as  in  either  b  or  c  of  Fig.  15,  inconsistent  as 
these  two  diagrams  may  at  first  appear. 


Fig.  Io. 


r/G.  14. 


Tig.  15. 

In  a  system  wherein  every  vector  represents  not 
only  an  alternating  quantity  but  its  circuit  as  well,  the 
closing  side  of  any  vector  polygon  must  be  equivalent 
to  the  anti-resultant  of  the  other  vectors  or  else  a 
short  circuit  will  result.  This  anti-resultant  may  be 
represented  as  ac  in  either  of  Figs.  16  or  17,  but  in  a 
conventional  diagram,  for  the  sake  of  symmetry,  the 
form  of  Fig.  17  is  considered  preferable.  In  some  of 
the  previous  diagrams,  where  resultants  have  been 
employed,  they  have  been  drawn  separate  from  the  rest 
of  the  diagram,  to  indicate  that  actual  connection  is 
not  intended.  ' 

Summary. 

The  salient  points  which  the  foregoing  discussion 
has  endeavored  to  develop  are  the  following: 

Phase  relation  between  electromotive  forces  or 
currents  must  be  based  upon  an  assumed  direction 
Through   the   circuit   under   consideration. 

It  is  necessary  to  have  a  symbol  which  will  repre- 
sent both  the  alternating  quantity  and  its  circuit  ter- 
minals. 

It  is  desirable  to  so  choose  the  symbols  represent- 
ing a  group  of  alternating  quantities  that  all  of  the 
positive  circuit  terminals  are  associated  with  all  of 
the  positive  vector  terminals,  or  else  with  all  of  the 
negative  vector  terminals.  For  instance,  it  is  awk- 
ward to  work  with  the  vectors  of  a  group  of  circuits, 
some  of  which  have  the  positive  ends  of  the  vectors 
associated  with  the  positive  circuit  terminals,   while 


others  have  the  positive  vector  ends  associated   with 
the  negative  circuit  terminals. 

The  phase  relation  of  several  interconnected, 
alternating  quantities  may  be  determined  with  regard 
to  their  common  circuit  by  traversing  that  circuit  in 
a  positive  or  counter-clockwise  direction.  Each  indi- 
vidual circuit  which,  in  this  process,  is  passed  through 
from  its  negative  to  its  positive  terminal,  is  taken  as 
the   standard   of  reference,   and    its   phase   position   is 
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Fig.  17. 


assumed  to  be  unchanged.  All  circuits  passed  through 
from  positive  to  negative  terminal  thereby  become  re- 
verse connected  and  their  vectors  must  be  reversed  in 
determining  the  resultant. 

In  determining  the  value  and  phase  relation  of 
the  current  in  a  tap  conductor  at  the  junction  of  two 
circuits,  it  is  convenient  to  so  locate  the  loading  cir- 
cuits that  in  following  around  each  circuit  in  a  posi- 
tive direction,  the  tap  conductor  is  each  time  traversed 
in  the  same  direction. 

Since  each  vector  represents  a  live  circuit,  the 
closing  side  of  any  vector  polygon  must  be  equivalent 
to  the  anti-resultant  of  the  other  circuits. 


PROPOSED  PANAMA  TRIP. 

The  Board  of  Directors  of  the  American  Insti- 
tute of  Electrical  Engineers  has  under  consideration 
the  suggestion  of  arranging  for  a  trip  of  inspection  to 
the  Panama  Canal  Zone  during  the  coming  winter. 

The  work  on  the  canal  has  reached  such  an  ad- 
vanced stage  that  by  May,  1912,  the  authorities  expect 
to  begin  flooding  the  Gatun  Lake  and  letting  water  into 
the  various  levels  of  the  canal.  Therefore,  this  coming 
winter  will  afford  the  best,  and  also  the  last,  oppor- 
tunity of  inspecting  the  work,  as  it  will  have  ap- 
proached completion  without,  however,  any  part  of  it 
being  under  water  or  impossible  of  easy  inspection. 
The  Board,  therefore,  regards  this  as  a  most  oppor- 
tune time  to  make  an  excursion  for  this  purpose,  and 
we  have  received  unofficial  assurances  that  we  will 
be  given  every  necessary  facility  and  opportunity  for  a 
thorough  examination  of  the   work. 


CANAL  WORK  IN  AUGUST. 

The  grand  total  of  Canal  excavation  to  September 
1  was  148,192,759  cubic  yards,  leaving  to  be  excavated 
47.130.620  cubic  yards,  or  less  than  one-fourth  of  the 
entire  amount  for  the  completed  canal. 

The  total  excavation  in  the  Central  Division  for 
the  month  of  August,  was  1,464,294  cubic  yards,  of 
which  1,442,402  cubic  yards  were  taken  from  the  Culebra 
section.  This  is  the  greatest  amount  of  material  ever 
removecf  from  the  Culebra  section  in  any  month  of  the 
rainy  season  since  the  commencement  of  the  work  by 
the  United  States. 
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HOW  TO  MAKE  UP  EMPIRICAL  FORMULAS.' 

BY   ROBERT   SIBLEY. 

Two  classes  of  formulas  are  met  with  in  the  prac- 
tice of  encrineering — rational  and  empirical.  The  so- 
called  rational  formulas  arc  those  which  can  be  de- 
duced from  known  physical  laws,  while  those  classi- 
fied under  the  heading  of  empirical,  as  a  rule,  have  lit- 
tle or  no  theoretical  basis  back  of  them,  but  by  mere 
"cut  and  try"  methods  are  found  to  express  with  a 
certain  degree  of  exactness  the  results  obtained  by 
actual  test  or  design. 

In  the  study  of  higher  mathematics,  we  find  many 
interesting  deductions.  One  of  the  most  intepesting 
and  practical  results  which  has  been  established  in 
this  higher  realm  of  reasoning  is  that  relating  to  the 
expansion  of  any  given  equation  into  a  definite  series 
of  ascending  powers  of  the  variable  or  unknown  quan- 
tity. Thus  it  is  shown  that  for  certain  definite  condi- 
tions any  variable  quantity  can  be  expanded  in  a  series 
of  the  form 

y  =  A  +  Bx  +  Cx=-|-Dx'+ 

Nature,  in  her  evident  endeavor  to  simplify  her 
laws,  seems  to  operate  largely  in  the  first  and  second 
powers  of  the  variable,  though  occasionally  it  is  neces- 
sary to  take  into  account  even  higher  powers.  In  a 
large  number  of  cases  the  results  of  a  test,  or  the  un- 
known law  which  it  is  desired  to  express  in  algebraic 
form,  approximates  very  closely  a  straight  line,  which 
is  represented  algebraically  by  the  equation 
y  =  A  +  Bx 

Again  many  laws  in  steam  engineering  seem  to 
obey  the  exponential  law  which,  algebraically  ex- 
pressed, is  of  the  form 

y  =  AxB 

and  by  taking  logarithms  of  both  sides  of  the  equation, 
this  becomes 

log  y  =  log  A  +  B  log  X 

P.y  comparing  this  with  the  equation  above,  it  is 
seen  to  resemble  y  =  A  +  Bx  in  general  form,  the 
only  difference  being  that  the  logarithm  of  the  number 
appears  instead  of  the  number  itself,  and  when  it  is 
remembered  that  actual  numbers  are  found  by  tak- 
ing the  logarithms  of  experimental  data,  the  relation- 
ship is  still  closer.  Hence  if  we  can  find  a  method  of 
])icking  out  proper  constants  of  A  and  B  in  the  first 
c(iuation,  a  similar  process  will  suffice  for  the  latter, 
and  wc  shall  at  once  be  enabled  to  form  our  empirical 
cc|uation.  The  rules  we  shall  give,  however,  are  per- 
fectly general  and  can  be  easily  extended  to  any  power 
of  the  variable  in  terms  of  which  wc  desire  to  express 
our  law. 

The  question  now  arises  as  to  how  we  proceed 
to  form  an  empirical  equation,  first  as  to  the  general 
expression  of  the  equation,  and  secondly  as  to  how  the 
constants  are  actually  computed.  A  concrete  example 
will  best  suffice  to  illustrate  both  points.  In  the  cali- 
bration of  an  anemometer  for  the  measuring  of  chim- 
ney gases,  the  following  data  were  amassed. 

It  was  desired  to  get  an  algebraic  expression  which 
would  accurately  represent  this  experimental  data.    In 


a  word,  it  was  desired  to  form  an  equation  so  that  by 
simply  substituting  in  this  algebraic  expression  the 
number  of  revolutions  the  anemometer  turned,  the 
velocity  of  the  outgoing  gases  could  be  at  once  com- 
puted. 

The  first  thing  that  should  be  done  in  any  problem 
of  this  nature  is  to  plot  the  data,  using  the  horizontal 
line  for  the  independent  variable,  or  in  this  case  for  the 
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Fig.   25.      Straight   Line   Empirical    Formula. 

revolutions  of  the  anemometer,  and  the  vertical  line 
for  the  dependent  variable,  or  for  velocity  in  this  ex- 
ample. Fig.  25  shows  the  resulting  curve.  At  a  glance 
we  note  that  evidently  our  law  is  a  straight  line. 
Hence  we  assume 

V  =  A  +  B  r 
In  this  v  is  the  velocity  in  feet  per  sec,  r  is  the 
number  of  revolutions  per  sec,  and  A  and  B  are  con- 
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stants.  Looking  for  a  moment  at  the  diagram  we  can 
at  once  guess  with  some  approximation  to  the  truth, 
the  vahies  of  A  and  B  to  use  in  our  equation.  It  is 
seen,  however,  that  the  personal  equation  enters 
largely  into  this  process,  and  as  many  different  equa- 
tions will  be  used  as  there  are  people  guessing.  To 
proceed  with  this  method,  however,  I  measure  the  dis- 
tance along  the  vertical  axis  from  the  origin  to  the 
crossing  of  any  line.  This  I  find  to  be  0.05.  From 
elementary  analytic  geometry,  I  know  then  that  A 
has  a  value  of  0.05  in  my  assumed  equation.  Again, 
the  constant  B  is  the  slope  of  my  line,  which  I  measure 
by  taking  any  point  D  on  the  straight  line  assumed 
and  scale  off  the  distance  DE  and  FE,  which  I  find 
to  be  7.175  and  3,  respectively,  or 

DE      7.175 

B  = = =  2.392 

FE         3 

Hence  the  equation  of  my  curve  is  in  this  case, 
V  =  A  +  B  r  =  0.05  -f-  2.39  r 

In  order  to  arrive  at  the  proper  values  of  the  con- 
stants with  mathematical  exactness,  however,  I  must 
form  so-called  normal  equations  involving  A  and  B. 
It  is  evident  more  than  twenty  diff^erent  values  can  be 
gotten.  As  a  matter  of  fact,  the  probability  is  that 
none  of  them  will  be  absolutely  correct.    The  rule  set 
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0.357 

0.128 

6. 

0.511 

0.^.02 

0.511   =  A   <■   0.2028 

0.511 

0.202 

0.100 

0.202 

0.041 

7 

0.622 

o.r^il 

0.622  »  A   f   0.211U 

0.622 

0.211 

0.130 

0.211 

0.045 

e 

1.955 

0.000 

1.95S   =   A   f   0.800B 

1.955 

o.eoo 

1.S64 

O.eoo 

0.640 

9 

3.043 

1.367 

3.043  =  A  *■    1.2*173 

3.043 

I 

1.267 

3.8.55 

1.287. 

1.603 

10 

4.7M 

1.361 

4.720  =  A  »■   1.9613 

4.720 

1.061 

9. 230 

1.9.1 

3.844 

11 

6.508 

r>.703 

6.508  =  A  ♦   2.702B 

6.^08 

2.702 

17.590 

a.  702 

7.500 

12 

3.525 

1 .472 

3.525  =  A  ♦   1.473B 

3.52.5 

1.47S 

5.186 

1.473 

2.165 

13 

7.999 

3.532 

7.999  t=  A   *   3.3328 

7.999 

3.332 

26.670 

3.332 

11.110 

14 

8.204 

3.447 

8.204  »  A  ♦  3.447fl 

8.204 

3.447 

28.280 

S.447 

ii.eeo 

15. 

8.104 

3.332 

8.104  =  A  ♦   3.332B 

8.104( 

3.332 

■27.000 

3.?^2 

11.110 

U. 

8.196 

3.447 

8.191  =  A  ♦   3.447B 

8.196 

3.447 

2^,270 

3.447 

ii.eeo 

17. 

9.190 

3.854 

9.190  =  A   .    3.834B 

9.190 

3.634 

35.240.. 

3.834 

14.710 

le 

9.179 

3.S34 

9.178  =  A  ♦   5.2343 

9.178 

3.034 

3S.200 

3.834 

14.710 

19 

4.264 

1.786 

4.;>64  =  A  ♦    1.786B 

4.264 

1.766 

7.615 

1.789 

3.186 

20 

4.270 

M.7e8 

4.270  =  A.»-1.786B 

4.270 

-z* 

1.766 

7.634 

1.788 

3.iefl 

31 

3.602 

1,403 

3.602  =  A  *    1.493B 

3.602 

1.493 

5.375 

1.493 

3.236 

22 

4.175 

l.-T^S 

4.176   =  A   ♦    l.-'SSE 

4.176 

1,725 

7.198 

1.725 

2.975 

23 

2.496 

1.032 

3.496  =  A   f    1.032B 

2.496 

1.032 

2.573 

1.032 

1.063 

24 

n.412 

1.000 

2.412  =  A   t    l.OOOB 

2.412 

1.000 

2.412 

1.000 

1.000 

as 

1.524 

C.«17 

1.524  «  A   ♦■   0.617B 

1.524 

0.617 

0.940 

0.617 

0.381 

3fl 

1.592 

0.637. 

1.582   »   A   f   0.637B 

1.582 

0.637 

1.008 

0.637 

0.406' 

27 

1.3:11 

0.'555 

I.S31  =   A   ♦  0.637B 

1.331 

1 

0.535 

0.71-4 

0.535 

0.298 

36 

1.16T 

0.4M 

Llfi?   =  A   t  0.45*53 

1.167 

1 

0.466 

0.544 

0.466 

0.21^ 

TO  ta 

1 

105.918 

28 

43.914 

2.59.536  .43.914 

108.015 

forth  will,  however,  pick  according  to  the  scientific 
methods  of  least  squares,  the  most  probable  value  for 
the  equation  we  have  determined  upon.  It  makes  no 
difference  whether  there  are  two  constants  to  be  de- 
termined or  many  more,  the  rule  is  the  same. 

In  the  table  above  appear  twenty-eight  equations 
with  two  unknown  constants,  A  and  B.  In  order  to 
determine  the  most  probable  values  of  A  and  B,  we 


must,  as  stated  above,  form  socalled  normal  equations. 
Multiply  the  components  of  each  equation  by  the  co- 
efficient of  A  in  that  equation,  thus  forming  twenty- 
eight  new  equations.  Add  the  corresponding  coeffi- 
cients in  each  equation,  and  thus  form  the  socalled 
normal  equation  involving  A,  which  is  seen  along  the 
line  heated,  total,  in  the  above  table.  Similarly,  form 
the  socalled  normal  equation  involving  B  by  multiply- 
irg  the  components  of  each  equation  by  the  coefficient 
of  B  in  that  equation,  and  by  footing  up  the  coeffi- 
cients as  shown  in  the  above  total,  referred  to.  Thus 
we  have  now  two  equations,  involving  two  unknown 
quantities,  as  follows: 

28  A  -I-  43.914  B  =  105,918 
43.914  A  -f  108.015  B  =  259.336 

Solving  for  A  and  B  according  to  usual  methods 
of  algebra  for  two   simultaneous  equations,  we  have 


2S  X  259.336  —  43.914  X  105.918 
"28  X  108.015  —  43.914  X  43.914 


2.377 


105.918  X  108.015  —  259.336  X  43.914 

B^ =0.0477 

28  X  108.015  —  43.914  X  43.914 

Hence  in  this  case  we  are  enabled  to  arrive  at  the 
most  accurate  equation  for  the  calibration  of  our 
meter.     The  e<|uation  is  the  following: 

V  =  0.048  +  2.38  r 

By  substituting  in  the  above  equation,  the  experi- 
mental data,  it  will  be  found  to  represent  accurately 
each  set  of  values  determined  in  the  test.  It  is  very 
often  the  case  that  the  first  power  of  the  variable  is  not 
accurate  for  the  proper  representation  of  our  test.  The 
second  power  will  nearly  always  be  found  to  represent 
almost  all  lines  that  are  fairly  even  and  which  do  not 
turn  back  on  themselves  when  plotted — in  other  words 
such  lines  as  are  wholly  con\-ex  or  concave.  If  still 
closer  results  are  desired,  the  third  power  will  still 
more  nearly  correctly  represent  the  function.  In  any 
event  the  method  outlined  in  forming  the  normal  equa- 
tions is  perfectly  general,  and  will  pick  the  most  prob- 
able values  for  the  constants  involved,  whether  or  not 
the  equation  assumed  is  on  the  whole  a  representative 
expression  for  the  data  found  by  experiment.  The 
only  way  one  can  be  sure  that  the  equation  does  finally 
represent  the  data  is  to  actually  substitute  the  values 
in  the  equation  so  found,  and  it  will  be  seen  at  once  to 
what  degree  of  accuracy  the  equation  may  be  depended 
upon. 

The  logarithmic  law  above  alluded  to  is  assumed 
many  times  in  the  practice  of  engineering. 

Simple  examples  involving  the  logarithmic  law 
may  be  found  in  the  following  thermotwisters.  .The 
student  is  advised  to  try  their  solution.  If  this  log- 
arithmic law  is  once  mastered,  an  excellent  weapon 
in  analysis  is  added  to  an  engineer's  equipment. 

Thermotwisters. 

1.  Darcy  and  Bazin  experimenting  on  the  flow  of  water 
compiled  the  following  experimental  data: 

No.  of  e-xp 1  2  3  4  5 

Mean  velocity  (V) 1.73         1.98        2.17         2.33         2.46 

Hydraulic  radius   (r) 11.4 


14.4 


17.0 


19.2 


21.2 
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Assuming  that  the  velocity  of  water  in  channels  is  of  the 
form  of  V  =  m  r",  show  that  v  =  0.446  r"""  is  an  empirical 
formula  for  compiling  the  mean  velocity. 

2.  In  a  steam  engine  it  is  found  that  after  cut-off  takes 
place  the  pressures  and  volumes  during  expansion  of  the  steam 
have  the  following  values: 

60  lb.  absolute  press,  corresponds  to    7.107  cu.  ft. 
50    "  "  "  "  "      8.429    "     •' 

40    "  •'  "  "  "    10.39      "     " 

Assuming  the  steam  expands  according  to  the  law  p  vti  =: 
K,  where  n  and  K  are  constants,  determine  their  value. 

SOLUTION  OF  THERMOTWISTERS— EIGHTH  LECTURE. 
1.  Water  is  to  be  raised  from  60°  F.  to  200°  F.  in  a  feed- 
water  heater,  the  weight  of  water  being  10,000  lb.  per  hour. 
Heat  Is  supplied  by  steam  at  atmospheric  pressure,  0.95  dry. 
Find  the  weight  of  steam  condensed  (a)  in  an  open  {leater, 
(b)  in  a  closed  heater.  Find  the  surface  necessary  in  the 
latter. 

(a)     From  feed-water  formula  in  lecture,  we  find 
W(x.L«  +  h„  — h,)=w  (h,  — h) 
where   x„  =  .95,    L„  =  970.4    h„=180,    h,  =  168,   w  =  10,000,   h, 
=  168.  h=:2S. 


10,000(168  —  28)         1,400,000 


W: 


:1500.     Ans. 


0.95  X  970.4  +  180  —  168       933.9 
(b)     In  this  case  h,  =:li„.     Hence  substituting 
10,000  (168  —  28)         1,400,000 


W: 


:  1520.    Ans. 


0.95  X  970  +  180  —  180  921.9 

To  compute  surface  necessary  in  (b) 

W  L„  200  +  60 


in  which  t„  =  212  and   t 


-  =  130. 


180(t„— t) 

1,400,000  X  970.4 


:921   sq.   ft.     Ans. 


180  (212  —  130) 

2.  Steam  0.9G  dry  at  130  pounds  gauge  pressure  delivers 
3250  pounds  of  water  per  hour  from  an  injector  at  a  temper- 
ature of  165°  F.,  the  inlet  temperature  of  the  water  being  62° 
F.  The  water  Is  measured  on  the  inlet  side  of  the  injector. 
Find  the  weight  of  steam  used.  The  velocity  of  the  entering 
water  is  13  ft.  per  second.  That  of  the  discharge  is  115  ft. 
per  sec.  Find  the  velocity  of  the  steam  leaving  the  discharge 
nozzle.  How  many  boiler  horsepower  are  required  or  repre- 
sented in  the  steam  necessary  for  the  injector. 

Since  y  =  No.  of  lb.  of  water  per  lb.  of  steam,  then  x  lb. 
of  steam  would  draw  in  x  y  lb.  of  water,  or  x  y  =  3250,  but 

x„  L„  +  h„  —  h 

y  = 

h,  — h 

From   tables   lor    130   lb,   pressure    (gauge)    T.„  =  S65.3,   h. 
=  327.1.  h  =  30,    h,  =  133. 
Hence   substituting 

3250       0.96  X  865.3  +  327.1  —  30        1 128.1 


X           133  —  30 

103 

103 

1128.1 

3250    B250 
vv  —  3950  .  • .  V  — = 

=  10.93 

X  294.0 

Since    v, +  yv^(H-y)V 
.-.  v,=  (l4-y)  V  — y  v=(l  +  10.93)    115  —  10.93  X  13 

=  1514.     Ans. 
Since  injector  requires  294.0  lb.  of  steam  per  hr.,  which 
has  been  heated  from  water  at  62°  F.,  the  energj'  represented 
per  hr.  Is 

294.0   [0.96  X  865.3  +  327.1  —  301  =  333600  B.t.u.  per  hr. 

1  Boiler  H. P.  =970.4  x  34.5  B.t.u.  per  hr. 

333600' 

.•.H.P.=: =  9.92.     Ans. 

970.4  X  34.5 


LETTER  TO  THE  EDITOR.' 

F.ditor  Journal  of  Electricity,  Power  and  Gas : 

San  Francisco,  October  31,  1911. 

In  com])liance  with  your  request  T  am  handing 
you  herewith  a  discussion  in  the  form  of  a  letter  to 
the  Editor,  which  I  have  entitled,  "Public  Work  and 
I'.ngineering,"  and  which  practically  covers  the  con- 
\  ersation  we  had  the  other  day.  I  wish  to  impress 
upon  you  that  these  remarks  are  made  "sine  ira  ct 
studio,"  and  are  based  on  a  number  of  occurrences  1 
have  witnessed  during  my  eleven  years'  practice  in 
this  country.  The  remarks  do  not  refer  to  any  indi- 
vidual case,  nor  do  they  refer  to  any  individuals  con- 
nected with  any  specific  public  enterprise,  and  the  in- 
centive for  expressing  my  opinion  as  I  did  during  our 
recent  conversation  lies  principally  in  the  fact  that  I 
have  been  familiar  for  twenty  years  with  the  ways  of 
carrj'ing  out  public  work  in  the  old  country  and  by 
force  must  make  comparisons. 

The  term  "public  work"  in  this  discussion  is  ap- 
plied to  any  construction  work  which  is  undertaken 
by  federal,  state  or  municipal  authority  and  to  be  paid 
for  out  of  public  funds. 

;\t  the  present  time  an  extraordinary  amount  of 
such  work  is  under  way  in  the  United  States,  partly  due 
to  the  steadily  increasing  tendency  towar^  public 
ownership,  partly  due  to  the  fact  that  certain  work 
of  engineering  requires  so  large  an  amount  of  money 
and  an  organization  so  vast  that  it  could  hardlv  ever  be 
imdertaken  by  private  capital.  As  belonging  in  the 
latter  class  I  will  mention  the  Panama  Canal  and  the 
development  of  the  United  States  Reclamation  Ser- 
vice, harbor  work  and  river  regulation,  state  high- 
ways, and,  for  municipal  work,  water  supply,  sewer- 
age, municipal  street  railways  and  light  and  power 
plants. 

If  anyone  or  any  corporation  can  afford  to  avail 
itself  of  the  best  engineering  talent  it  should  be 
the  government,  no  difference  whether  federal,  state 
or  municipal,  and  as  a  rule  it  can  do  so  at  considerably 
less  expense  than  private  parties  or  corporations,  be- 
cause engineers,  quite  frequently,  have  the  excusable 
weakness  to  place  prestige  above  remuneration.  With- 
out any  question,  public  work  should  be  of  the  very 
best  and  no  expense  spared  to  obtain  the  most  satis- 
factory results  money  can  proctire  and  the  state  of  the 
art  can  produce.  This  lies  in  the  nature  of  conditions: 
public  work  is  executed  without  consideration  for 
dividends,  nor  is  there  anv  time  limit  set  within  which 
the  work  must  have  paid  for  itself.  In  other  words, 
while  individuals  rarely  go  into  an  enterprise  where 
more  than  ten  to  twenty  years  are  required  to  make 
the  originally  invested  capital  available  again  for  in- 
vestment, and  corporations  borrow  money  for  from 
twenty  to  forty  years  on  an  average,  the  government 
may  easily  finance  a  public  enterprise  on  the  basis  of 
redeeming  its  bonds  in  not  less  than  ninety-nine  years, 
thus  reducing  the  amount  to  be  set  aside  annually  as 
sinking  fund  for  stich  redemption. 

TTIie  odilor  i.s  oleascd  In  pulili.sh  tlio  above  dispiisslon 
whifh  lins  hppn  fiirnis-hed  tiiiii  in  tlie  slinpp  It  Is  prfntert.  Jind 
wishes  to  stale  Hint  tills  .lournal  is  not  responsible  for  anv  of 
tbe  opinions  uttered  by  the  writer  of  the  letter:  but  an  Invita- 
tion to  the  use  of  our  columns  Is  always  extended  for  dls- 
oussion    of   fruitful    topics.] 


November  11,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


401 


As  a  matter  of  fact,  we  find  to-day  public  work 
designed  and  constructed  on  a  much  higher  plane  of 
perfection  than  any  private  work,  but  we  do  not  al- 
ways find  the  best  engineering  talent  connected  with 
such  work.  This  may  be  partly  due  to  the  fact  that 
the  best  talent  is  not  always  available  at  a  moment's 
notice,  or  that  it  cannot  always  be  readily  found 
many  engineers  of  great  ability  are  entirely  too  unas- 
suming to  put  themselves  in  the  li'-^.eligh!  of  pub- 
licity— or  the  red  tape  and  favoritism  often  connected 
with  public  work  frightens  the  talent  away,  sometimes 
even  after  it  had  been  discovered  and  won  for  the 
work. 

Enginering  talent  may  display  itself  in  three  dis- 
tinct branches  and  very  rarely  may  an  individual  be 
found  that  is  efficient  in  all  of  them.     These  are: 

1.  Planning  work,  which  requires  theoretical  and 
practical  knowledge  of  the  particular  branch  of  en- 
gineering specialized  in  and  intuition  for  quickly  find- 
ing the  best  solution  of  a  new  problem ; 

2.  Designing  work,  which  requires  theoretical 
and  practical  knowledge,  but  as  a  rule  to  a  much  higher 
degree  than  in  the  first  case,  which  resu'Ls  in  a  sub- 
division into  specialists  to  a  greater  extent  than  for 
planning  work 

3.  Execution  of  work,  which  requires  much  less 
theoretical  knowledge,  but  more  practical  experience 
than  either  of  the  two  first  named  branches,  and  be- 
sides that  a  high  degree  of  experience  in  handlin;^  n.at- 
ter  and  men,  tact  and  diplomacy,  and  last,  but  not 
least,  the  ability  to  select  lieutenants  successfulh'  to 
create  and  maintain  an  organization  and  to  get  away 
from  detail  work. 

When  we  come  to  scan  over  the  engineering  ])er- 
sonnel  connected  with  public  work  we  generally  tind 
the  first  branch  fairly  well  represented,  the  second  one 
very  poorly,  if  at  all,  and  the  third  one  better  than 
perhaps  anywhere  else. 

Why  is  it  so?  The  question  may  be  answered  by 
the  well-known  law  of  inerti.i  applied  to  human  na- 
ture. Scanning  over  adverti.scment-i  relating  to  help 
wanted  and  situations  open,  the  word  "permanent 
position"  or  even  "life  position"  is  paramount.  Even 
the  younger  and  youngest  members  of  the  profession 
seem  to  be  anxious  to  get  located  where  they  can  stay 
and  "grow  with  the  business."  This  is  a  mistaken 
idea  which  Has  frequently  stifled  the  most  promising 
talent.  While  it  may  be  true  that  the  rolling  stone 
gathers  no  moss,  it  is  not  less  true  that  the  stone  that 
once  got  stuck  in  a  rut  of  a  scarcely  traveled  country 
road  may  provide  itself  of  a  most  venerable  covering 
of  verdure  as  time  goes  on,  but  had  it  kept  on  rolling 
it  might  have  seen  many  sights  and  gathered  many 
experiences,  and  no  bumps  received  in  that  experience 
are  too  hard  if  only  our  stone  does  not  take  such  jump^ 
that  it  will  break  into  worthless  fragments. 

Great  armies  in  time  of  war  depend  more  on  their 
reserves  than  on  their  yeomanry,  especially  in  case  of 
reverses,  both  for  rank  and  file  and  for  officers.  Where 
are  the  reserve  officers  in  the  government  engineering 
army  to  be  found  when  big  work  is  calling  them? 
HEINRICH   TIOMHKRGER, 
Mem.  Am.  Soc.  Civil  Engs. 
Mitglied  Verein  Deutscher  Ingenieure, 


COMPLIMENTARY   LUNCH  TO   PHILIP  S. 
DODD. 

Al)out  fnrty  prominent  electrical  men  of  San 
Francisco  met  at  luncheon  at  the  Palace  Hotel  on 
November  7  as  the  guests  of  the  General  Electric 
Co.  and  of  the  Journal  of  Electricity,  Power  &  Gas. 
The  meeting  was  called  primarily  to  give  a  hearing 
to  Philip  S.  Dodd,  secretary  of  the  Commercial  Sec- 
tion of  the  National  Electric  I-ight  Association. 

ATr.  Dodd  spoke  on  the  subject  of  cooperation 
among  electrical  men.  After  a  brief  introduction  on 
the  advantages  of  getting  together,  he  cited  a  num- 
ber of  specific  instances  showing  the  benefits  of  this 
spirit  at  Cleveland,  Ohio,  laying  particular  cm])hasis 
of  the  results  of  a  mutual  working  understanding  be- 
tween the  central  station  and  the  contractor. 

The  speaker  called  special  attention  to  the  splen- 
did results  that  have  followed  the  publication  of  a 
peoples'  electrical  page  in  the  leading  newspapers  of 
Cleveland  and  fourteen  other  cities.  He  showed 
how  the  same  scheme  could  be  applied  at  Seattle,  San 
Francisco  and  Los  Angeles  and  urged  the  formation 
of  a  permanent  electrical  club  to  father  the  idea. 

In  this  connection  he  spoke  of  the  work  of  the 
Sons  of  Jove  and  various  electrical  lunch  clubs  in  gen- 
erating a  spirit  of  harmony  and  indicated  the  tre- 
mendous possibilities  of  even  more  aggressi-e 
methods. 

Mr.  Dodd  was  followed  by  Mr.  Victor  Gates  of 
Pittsburg,  who  told  how  the  electrical  men  of  his  city 
finallv  got  together  to  boost  the  game  to  their  mutual 
benefit.  Mr.  C.  C.  Hillis.  of  the  Electric  Appliance 
Co..  also  told  of  the  work  of  the  Sons  of  Jove  and 
urged  closer  action. 

John  A.  Britton.  president  nf  the  San  Francisco 
Gas  &  Electric  Co.,  laid  great  stress  on  the  necessity 
for  cooperation  between  the  central  station  and  the 
manufacturer,  the  jobber  and  the  retailer,  showing 
how  an  ill-advised  electrical  installation  brings  the 
central  station  into  disrepute  through  no  fault  of  its 
own.  He  illustrated  his  theme  by  the  immediate  re- 
sults of  cooperation  between  his  company  and  the  con- 
tractors. Tn  a  few  well-chosen  words  Mr.  Rrifton 
promised  to  lend  his  assistance  to  Mr.  Dodd's  several 
suggestions  and  urged  like  action  on  the  part  of  all 
others  present. 

Dr.  Thomas  Addison  detailed  the  work  that  has 
been  done  by  the  General  Electric  Co.  in  educating 
the  public  as  to  the  advantages  of  electricjty  and  gave 
his  strong  endorsement  to  the  proposed  work  of  the 
Commercial  Section  of  the  National  Electric  Light 
Association. 

T.  E.  P.ibbins.  who  acted  as  toastmaster,  closed 
the  meeting  with  the  suggestion  that  this  be  but  the 
first  of  a  long  series  of  regular  gatherings  of  like 
nature.  With  the  hearty  concurrence  of  all  present 
he  named  November  28th  as  the  date  for  the  next 
meeting  lo  which  all  electrical  men  are  cordially  in- 
vited. As'  a  committee  to  arrange  for  speakers  he 
appointed  S.  J.  Lisberger,  H.  V.  Carter  and  E.  B. 
Strong.     Adjournment   was  then  taken. 
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WHAT  EVERY  ENGINEER  SHOULD  KNOW. 
Part   I. 

Every  engineer  should  know  how  to  write  a  clear, 
forceful  report ;  a  concise,  direct,  one-meaning  specifi- 
cation;  and  a  simple,  un-clouded,  effective  business 
letter.  If,  then,  the  wrong  use  of  capitals  is  an  actual 
drawback  to  the  engineer,  let  us  banish  this  curse 
from  our  daily  practice. 

Scores  of  letters  violating  the  established  rules  for 
the  use  of  capitals  come  each  week  into  the  editorial 
department  of  the  Journal.  Some  rules  are  given 
below  with  examples  taken  from  our  correspondence, 
which,  we  trust,  will  aid  engineers  in  correcting  this 
defect. 

I.  The  names  of  the  months,  the  days  of  the 
week,  and  proper  names  in  general  should  all  be  capi- 
talized. Remember,  however,  that  spring,  summer, 
midsummer,  autumn,  fall,  winter,  and  midwinter 
should  not  be  capitalized;  neither  should  north,  south, 
cast,  west  and  their  compounds  (north-west,  etc.), 
and  derivations  (northern,  etc.),  unless  they  designate 
divisions  of  the  country. 

Wrong:  Many  engineers  travel  West  in  Winter  to  hiber- 
nate in  Lios  Angeles  but  by  February  they  are  so  pleased  with 
their  surrounding.s  some  city  in  tlie  west  usually  becomes  their 
pcimanent  abode. 

Right:  Man.v  engineers  travel  west  In  winter  to  hiber- 
nate In  Los  Angeles,  but  by  February  they  are  so  pleased  with 
their  surroundings,  some  city  in  the  West  usually  becomes  their 
permanent  abode. 

II.  Titles  of  persons  should  be  capitalized 
when  used  in  connection  with  proper  names.  Titles 
of  governmental  officers  of  high  rank  should  be  capi- 
talized, whether  or  not  they  are  used  with  proper 
names.  All  other  titles  not  used  with  proper  names 
should  not  be  capitalized. 

Wrong:  William  Howard  Taft  was  master  of  ceremonies 
during  October  at  the  ground-breaking  exercises  for  the 
Panama-Pacific  Tnternational  Kxposition  to  be  held  in  San 
I'^rancisco  in  1915.,  The  Postmaster  at  San  Francisco  in  mail- 
ing the  letters  containing  the  Joyful  news  was  as  busy  as  the 
president. 

Right:  W^illiam  Howard  Taft  was  master  of  ceremonies 
during  October  at  the  ground-breaking  exercises  for  the 
Panama-Pacific  International  Kxposition  to  be  held  in  San 
Francisco  in  1915.  The  postmaster  at  San  Francisco  in  mail- 
ing the  letters  containing^  the  Joyful  news  was  as  busy  as  the 
President. 

There  seems  to  be  a  growing  usage  however 
among  technical  journals  to  put  without  capitals  titles 
following  the  names  in  personal  columns.     Thus : 

Wrong:  James  H.  Wise,  Assistant  General  Manager  of  the 
Pacific  Gas  and  Electric  Co.  was  recently  at  the  Redondo  plant 
of  the  Pacific   Electric  Co. 

Right:  James  H.  Wise,  assistant  general  manager  of  the 
Pacific  Gas  and  Electric  Co.,  was  recently  at  the  Redondo  plant 
of  the  Pacific  Electric  Co. 

III.  Capitalize  club,  company,  .society,  college, 
high  school,  railroad,  county,  river,  lake,  park,  street, 
or  any  other  common  noun,  where  it  is  made  a  com- 
ponent part  of  a  proper  name;  not  otherwise. 

"Wrong:  Many  engineers  of  note  recently  attended  the 
high  Jinks  of  the  Bohemian  Club.  The  graduates  of  many 
Colleges  were  there  and  everyone  enjoyed  the  hospitality  of 
this  famous  Club. 

Right:  Many  engineers  of  note  recently  attended  the 
high  Jinks  of  the  Bohemian  Club.  The  graduates  of  many 
colleges  were  there,  and  everv  one  enjoved  the  hospitality  ot 
this  famous  club. 

IV.  Capitalize  nouns  and  adjectives  of  language 
or  race,  such  as  German,  English,  Spanish,  etc. 

Wrong:  The  heat  required  to  raise  one  pound  of  water 
from  15"  F  to  16°  F  is  known  as  one  british  thermal  unit  or 
as  is  usually  technically  expressed.  1  b.t.u. 

Right:  The  heat  required  to  raise  one  pound  of  water 
from  15°  F.  to  16°  F.  is  known  as  one  British  thermal  unit,  or, 
as  is  usually  technically  expressed,  1  B.t.u. 


V.  Capitalize  the  first  word  of  a  sentence.  This 
rule  applies  in  general  to  quoted  sentences ;  but  not  to 
a  quoted  sentence  from  which  words  are  omitted  at  the 
i)cginning,  nor  to  a  quoted  sentence-clement  incor- 
porated in  an  original  sentence. 

Rlglit:  Tlie  latent  water  powers  of  the  Inland  Empire 
liave  been  compared  to  Shelly's  "Arethusa,"  in  which  she  Is 
ilescrihed   as 

"      .  .      .      .      ever   singing 
In  murmurs  as  soft  as  sleep." 

VI.  Do  not  capitalize  a  clause  following  a  semi- 
colon. 

Wrong:  Centrifugal  pumps  have  two  excellent  character- 
istics: Their  first  cost  is  low,  they  require  little  skill  for  main- 
tenance  and   operation. 

Right:  Centrifugal  pumps  have  two  excellent  character- 
istics; their  first  cost  is  low;  they  require  little  skill  for  main- 
tenance  and   operation. 

Better:  Centrifugal  pumps  have  two  excellent  character- 
istics: namely,  low  first  cost  and  little  skill  required  in  main- 
tenance   and    operation. 


CENTRAL  STATION  COMMERCIAL  PROB- 
LEMS. 

BY    -V.    C.   McinCKEN. 

One  of  the  problems  confronting  commercial 
managers  in  the  rapidly  growing  cities  of  the  Pacific 
Northwest  is  the  matter  of  extension  of  lines.  The 
suburbs  of  most  of  our  cities  are  growing  rapidly 
and  requests  are  being  made  continually  for  electric 
service  to  the  more  or  less  isolated  and  sparsely  built 
districts.  It  is,  of  course,  desirable  to  wait  until  these 
districts  are  well  built  up  before  making  any  exten- 
sions to  serve  them,  but  this  is  hardly  possible  of 
attainment,  so  persistent  are  the  pleas  for  service. 
The  problem  of  taking  care  of  this  business  has  been 
met  in  numerous  ways.  Some  companies  have  re- 
sorted to  a  cheaper  line  construction  than  is  used 
in  the  more  thickly  settled  districts,  but  this  method 
has  proven  unwise  for  the  reason  that  before  such 
lines  have  passed  their  useful  life  the  rapid  growth 
of  the  district  has  made  it  necessary  to  rebuild  and 
reconstruct  to  a  large  extent  in  order  to  give  service. 
.'\  number  of  companies  require  the  customer  to  de- 
posit a  sum  equal  to  the  cost  of  constructing  such 
extensions,  which  sum  is  credited  to  his  lighting  ac- 
count. The  customer  must  consume  sufficient  energy 
in  one  year  or  less,  to  absorb  this  credit  or  the  bal- 
ance is  forfeited  to  the  company.  Other  companies 
require  the  customer  to  guarantee  an  income  equiv- 
alent to  one-half  of  the  cost  of  the  extension  the 
first  year,  after  which  period  the  regular  minimum  is 
effective.  This  is  done  both  by  taking  a  cash  deposit 
equivalent  to  one-half  the  cost  of  the  extension  and 
crediting  it  to  the  light  account  and  by  having  the 
customer  sign  a  contract  to  pay  not  less  than  one- 
twelfth  of  this  amount  each  month  as  a  minimum 
bill.  Where  it  is  possible  to  get  several  customers 
on  the  same  extension,  the  matter  is  simplified  some- 
what by  pro  rating  the  cost  of  the  extension.  A  num- 
ber of  other  methods  are  used,  accurate  data  on  which 
was  not  procurable.  A  further  discussion  of  this  sub- 
ject at  this  time  will  bring  out  many  valuable  ideas. 

The  difficulty  of  making  line  extensions  pay  in 
new  districts  where  no  guarantee  other  than  the  reg- 
ular one  dollar  minimum  is  asked,  has  been  more  or 
less  successfully  met  in  several  ways.  The  sale  of 
electric  irons  and  cooking  devices  by  systematic 
house   to   house   canvass   being   the    most    successful 
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means.  Small  motor  installations  for  pumping  water 
in  districts  where  city  service  is  not  available,  is  also 
a  factor.  Numerous  electric  ranges  have  been  sold 
in  districts  where  there  is  no  gas  service  and  where 
long  hauls  make  the  price  of  other  fuel  high.  •   ■ . 

The  introduction  of  the  electric  range  presents 
another  problem.  Energy  at  three  cents  per  kilowatt 
hour  is  equivalent  to  one  dollar  gas  or  six  dollar  cord 
wood,  which  makes  the  sale  of  these  ranges  compara- 
tively easy.  The  problem  is  whether  this  class  of  load 
is  desirable,  particularly  in  the  outlying  residence  dis- 
tricts where  feeder  capacity  is  none  too  large  and  reg- 
ulating is  harder  to  maintain.  It  is  generally  con- 
ceded that  most  of  this  load  is  off  peak,  yet  the  fact 
lemains  that  some  of  it  does  overlap  the  peak  and 
whether  the  cooking  rate  be  three  cents  or  five  cents 
per  kilowatt  hour,  is  it  profitable  business  for  the 
central  station?  It  is  certainly  impractical  to  connect 
a  sixty  ampere  range  on  a  long  secondary  and  the  ex- 
pense of  extending  primaries  and  providing  additional 
transfomer  capacity  has  to  be  taken  into  considera- 
tion. The  demanr'  for  these  ranges  is  steadily  in- 
creasing and  these  problems  will  have  to  be  solved 
by  all  of  us  before  very  long.  At  present  one  of  the 
great  drawbacks  to  the  "house  electric"  is  a  satis- 
factory means  of  heating  large  quantities  of  water 
by  electricity  at  a  nominal  cost.  There  are  many 
types  of  electric  water  heaters,  none  of  which  arc 
without  many  objectionable   features. 

A  number  of  the  smaller  central  stations  arc  still 
wrestling  with  the  gasoline  bugaboo.  This  form  of 
illumination  aside  from  the  first  cost,  is  very  cheap 
and  in  many  instances  the  introduction  of  high  effi- 
ciency lamps  has  failed  to  meet  the  gasoline  plant 
either  in  cost  of  operation  or  maintenance.  Some  cen- 
tral stations  have  bought  up  all  the  gasoline  plants 
and  piled  them  in  the  junk  heap.  Others  have  made 
free  installations  of  high  efficiency  lamps  and  have 
been  able  to  hold  the  customer  because  of  the  greater 
safety,  convenience,  better  appearance  and  lack  of 
heat  and  odor  of  the  electric  installation.  A  number 
of  gasoline  plants  still  remain,  however,  and  this  prob- 
lem is  still  before  us. 

In  some  cities  the  gas  company  is  well  en- 
trenched by  reason  of  its  being  established  long  be- 
fore the  central  station  and  for  this  reason  there  are 
many  buildings  and  houses  whi;:h  have  never  been 
wired.  The  growth  of  the  city  away  from  the  old 
business  center  and  the  erection  of  the  modern  build- 
ings leaves  a  class  of  tenants  in  the  old  structures 
who  usually  feel  that  they  cannot  afford  to  wire 
for  electricity.  The  property  owner  usually  does  not 
want  to  make  any  improvements  until  such  time  as 
he  can  remodel  or  rebuild  the  whole  structure.  This 
puts  the  matter  of  wiring  up  to  the  central  station 
if  it  wants  this  business.  In  many  instances  the 
owner  or  tenants  have  been  willing  to  pay  for  this 
\viring  if  allowed  to  do  so  in  installments  paid  monthly 
to  the  central  station. 

The  growth  of  the  electric  power  business  in  the 
past  few  years  has  been  tremendous.  Probably  the 
most  serious  problem  met  by  the  power  engineer  in 
our  coast  cities  and  towns  is  the  oil  burning  isolated 
manufacturing  plant.    Fuel  oil  is  now  being  purchased 


at  from  70  cents  to  $1.25  per  barrel  and  in  years  gone 
by  was  bought  as  low  as  50  cents  per  barrel.  With 
this  fuel  a  number  of  isolated  plants  are  producing 
power  as  low  as  thirty  dollars  per  horsepower  year 
and  the  majority  of  plants  of  fifty  horsepower  and 
larger  do  not  exceed  forty  dollars  per  horsepower 
year  for  ten  hour  operation  per  day.  To  induce  such 
plants  to  change  over  to  electric  drive  at  rates  profit- 
able to  the  central  station  requires  some  ingenuity 
and  very  careful  study  on  the  part  of  the  power  engi- 
neer. Waste  fuel  from  saw  mills  and  planing  mills 
is  also  a  serious  competitor.  It  has  been  proven  in  a 
number  of  instances  that  the  manufacturer  is  often 
Viilling  to  pay  a  little  more  per  horsepower  year  for 
electricity  providing  the  output  of  his  factory  can 
be  increased  by  the  installation  of  motors  and  the 
reduction  of  friction  losses  usually  accomplishes  this 
point. 

The  rapid  adoption  of  small  high  efficiency 
lamps  by  meter  residence  consumers  is  another  source 
of  worry  to  the  commercial  manager.  They  have 
done  much  to  reduce  the  income  from  residence  busi- 
ness and  many  central  stations  have  taken  steps  to 
control  the  sale  of  high  efficiency  lamps  smaller  than 
forty  watts  in  size.  Others  have  helped  out  the  earnings 
b_y  pushing  the  sale  of  cooking  and  heating  devices 
and  a  few  have  adopted  new  forms  of  ligthing  rates 
with  the  idea  in  mind  that  they  are  selling  service 
rather  than  a  commodity.  The  high  efficiency  lamp, 
generally  speaking,  has  been  a  boon  to  the  central 
station,  making  it  possible  to  secure  much  business 
which  could  not  be  reached  before  and  educating  the 
public  to  the  use  of  more  light. 

In  our  larger  cities  the  installation  of  is(jlated 
plants  in  office  buildings,  hotels,  laundries,  etc.,  has 
to  be  continually  fought  against.  The  high  state 
of  perfection  attained  by  the  manufacturers  of  this 
class  of  machinery,  together  with  the  necessity  for 
steam  heat  for  at  least  nine  months  out  of  each  year, 
gives  the  isolated  plant  engineer  many  excellent  talk- 
ing points.  Unless  the  central  station  is  in  a  position 
to  sell  both  steam  and  electicity  the  best  salesmanship 
and  engineering  ability  is  necessary  to  secure  large 
loads  of  this  kind.  It  is  often  possible  for  a  modern 
isolated  plant  installed  in  a  large  hotel,  for  instance, 
to  produce  energy  for  a  very  small  cost  per  kilowatt 
hour,  due  to  the  large  amount  of  steam  and  hot  water 
necessary  in  a  building  of  this  class. 

This  class  of  competition  has  in  a  number  of 
cities  driven  the  rates  charged  by  the  central  station 
to  a  dangerously  low  figure,  as  well  as  causing  no 
little  dissatisfaction  among  customers  who  were  not 
in  a  position  to  demand  rates  on  the  competitive  basis 
of  this  kind.  No  commercial  manager  likes  to  see  an 
isolated  plant  installed  in  his  city,  and  the  question 
arises,  "Shall  we  get  the  business  at  any  price  or 
let  the  isolated  plant  go  in?" 

So  multitudinous  are  central  station  commercial 
problems  that  volumes  could  be  written  and  still  not 
touch  many  phases  of  the  subject.  In  order  to  bring 
out  more  ideas  a  general  discussion  of  the  foregoing 
at  this  convention  and  an  opportunity  for  further 
problems  to  be  presented  will  undoubtedly  be  time 
well  spent. 
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An  Old 
Fault 


in  technical  writing. 

Many  engineers  in  their  written 
reports,  specifications,  or  business 
letters  so  conceal  their  true  inean- 
iiig  bv  high-sounding  technical  expressions,  that  the 
readers,  upon  whom  they  seek  to  make  an  impression. 
are  left  wholly  in  ignorance  as  to  the  real  meaning 
of  the  mental  commotion  which  they  have  endeavored 
to  decipher. 

Again  some  engineers  capitalize  words  without 
regard  to  correct  usage  among  English  speaking  peo- 
ple evidently  thinking  this  will  add  emphasis  to  im- 
portant points  in  the  discussion.  They  have  an  idea 
that  this  undue  capitalization  in  words  may  add  cap- 
italization to  the  project  under  consideration.  Possi- 
bly they  use  capital  letters  as  Dr.  Samuel  Johnson 
used  ponderous  words,  thinking  that  if  the  pistol 
misses  fire,  the  butt  end  may  accomplish  the  purpose. 
.\  report  or  a  specification,  or  a  business  letter  rent 
with  unmeaning  capitals,  sprinkled  in  at  improper 
places  is  as  forceful  as  the  continued  underlinings  in 
little  Mary's  first  love-letter  to  her  school-bo^  sweet- 
heart. 

In  making  our  written  reports  to  our  clients  it 
is  well  for  us  to  remember  that  the  majority  of  modern 
readers,  though  in  a  sense  the  simple  folk  of  yester- 
day, are  no  longer  of  the  superstitious,  easily  con- 
vinced, take-it-as-you-say  men  of  yesterday.  Each 
point  must  be  carefully  and  clearly  proved;  the  speci- 
fication must  be  open  to  but  one  interpretation;  the 
business  letter  must  be  a  simple  expression  of  the  ideas 
to  be  conveyed. 


The  use  of  vector  diagrams  has  greatly  simplified 
the  solution  of  the  perplexing  and  complicated  prob- 
lems met  with  in  the  study  of  alter- 
Vector  nating  current  circuits.     In  obtain- 

Diagrams  in?    the    resultant    electro-motive 

force  impressed  upon  a  circuit 
which  receives  its  energy  from  two  separate  trans- 
former secondaries,  we  are  compelled  to  consider  cer- 
tain phase  relationships  between  the  two  circuits  and 
in  doing  so  we  unconsciously  assign  in  our  mental 
vision  a  definite  polarity  or  direction  to  the  terminals 
necessary  in  the  connections.  A  thorough  understand- 
ing of  the  papers  of  Professors  Ryan  and  Hillebrand, 
found  elsewhere  in  these  columns,  will  greatly  simplfy 
problems  of  this  sort  in  the  future.  They  add  a  new 
written  language  to  alternating  current  expression. 
By  means  of  the  symbols  suggested,  no  longer  is  it 
necessary  for  us  to  bear  in  mind  the  polarity  of  con- 
nections in  forming  vector  diagrams,  for  by  proper 
assumptions  at  the  start,  the  correct  relalicmships  are 
maintained  throughout  the  discussion. 

One  of  the  most  perplexing  factors  in  the  practical 
demonstration  of  the  use  of  vector  diagrams  is   this 
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question  of  proper  terminal  connections.  We  are  often 
able  to  compute  with  certainty  the  resulting  electro- 
motive forces  and  phase  relations  in  the  working  out 
of  theoretical  combinations,  but  when  it  comes  right 
down  to  the  actual  making  of  the  connections,  how  fre- 
quently we  are  puzzled  as  to  end  to  end  relations ! 
The  new  symbolic  language  actually  representing  on 
paper  what  each  one  must  have  formerly  carried  men- 
tally in  the  solution  of  such  problems  will  aid  greatly 
in  this  practical  application  in  the  future. 

At  best  the  vector  quantity  is  difficult  of  grasping 
even  by  those  who  have  careful  training  in  similar 
channels  of  reasoning.  But  to  the  uninitiated,  or  to  the 
beginner  who  has  had  little  previous  mental  exercise, 
the  grasping  of  the  idea  of  computations  involving 
magnitude  and  direction  is  as  difficult  a  mental  feat 
as  the  physical  performance  of  simultaneously  patting 
the  head  with  one  hand  and  rubbing  the  stomach  with 
the  other. 

If  we  have  given  that  a  river  launch  is  capable 
of  moving  at  the  rate  of  eight  miles  an  hour  and  a  log 
i^  tioating  down  with  the  current  which  travels  four 
miles  an  hour,  upon  asking  the  average  thinker  to  tell 
you  whether  the  launch  will  be  bumped  harder  in 
traveling  up-stream  or  down-stream  by  collision  with 
the  log,  one  seldom  gets  the  correct  answer;  namely, 
that  the  shock  is  the  same  in  either  case.  In  a  word, 
this  idea  of  polarity  plays  an  important  role  in  all 
engineering  problems  requiring  the  solution  of  factors 
iuNolving  directed  magnitudes. 

It  is  to  be  hoped  that  the  new  ideas  presented  in 
the  papers  referred  to  will  be  thoroughly  mastered  by 
llie  electrical  fraternity  and  this  new  weapon  of  anal- 
ysis in  the  future  become  a  part  of  our  symbolic  lan- 
guage. I 


Economic  Distri- 
bution Control  in 
Los  Angeles 


Los  Angeles  presents  to  the  engineering  world 
and  to  those  interested  in  civic  control  of  public  serv- 
ice corporations,  an  interesting 
spectacle.  A  decade  ago  this 
municipality  awoke  to  its  world- 
wide commercial  possibilities.  For 
years  previqus,  local  civic  bodies  and  other  organiza- 
tions interested  in  the  upbuilding  of  a  great  southern 
empire  had  recognized  that  a  peculiar  energy  giving 
indescribable  something  existed  in  the  lower  western 
latitudes  unknown  to  other  parts  of  our  country, 
which  spurs  men  on  to  dreams  and  to  deeds  no  one 
would  dare  elsewhere.  And  so  it  was  that  the  dawn 
of  the  new  century  found  this  enterprising  munici- 
pality, not  only  annexing  a  coast  harbor  sixteen  miles 
away  by  means  of  the  socalled  "shoe-string"  addition, 
but  by  a  united  boosting  publicity  campaign  sending 
word  of  her  greatness  and  growth  to  the  very  inner- 
most recesses  of  our  nation. 
What  was  the  result? 

Every  commercial  enterprise  was  encouraged  to 
enter  Los  Angeles.  Great  power  companies  were  in- 
duced to  spend  millions,  not  only  in  actual  power 
plant   building  but   in   the   installation   of  a   carefully- 


designed  net-work  of  distribution  througliout  the 
length  and  breadth  of  the  city.  Capital  has  lontinued 
to  flow  in  from  all  sides,  and  a  system  of  interurban 
electric  lines  has  been  built  which  for  their  size  and 
convenience  in  service  have  become  the  wonder  and 
admiration  of  all.  The  rapid  growth  of  this  close  con- 
nection between  city  and  country  built  up  the  rural 
districts  on  all  sides.  This  rise  in  population  of  the 
surrounding  country  on  the  other  hand  so  retlectetl 
its  strength  by  causing  continued  prosperity  and 
growth  in  the  southern  metropolis  that  the  mimici- 
pality  awoke  a  few  years  later  to  find  not  only  the 
domestic  water  supply  absolutely  inadequate  for  their 
dreams  of  empire  in  the  distant  future,  but  a  short- 
age almost  on  the  morrow  staring  them  in  the  face. 
Situated  in  the  heart  of  a  country  that  already  needs 
for  its  daily  life  every  drop  of  water  nature  supplied, 
their  only  hope  lay  in  the  far  distant  Sierras.  The 
efforts  of  the  experts  retained  to  solve  the  serious 
problem  confronting  the  city  were  finally  crowned 
with  success  by  the  city's  undertaking  the  gigantic 
task  of  bringing  its  water  supply  from  the  Owens 
River  project  some  four  hundred  miles  away.  It  was 
early  recognized  that  in  order  to  meet  the  enormous 
interest  charges  in  the  investment  necessary  for  the 
consummation  of  the  project,  every  available  source 
of  income  should  be  taken  advantage  of.  A  very 
pleasing  feature  of  the  Los  Angeles  aqueduct  enter- 
prise is  its  enormous  power  possibilities. 

The  question  now  arises  as  to  the  method  to  be 
employed  by  the  municipality  in  efTfecting  the  distri- 
bution of  this  power  throughout  the  city.  The  power 
companies  operating  in  Los  Angeles  have  perfected 
their  distribution  net-work  at  an  enormous  cost.  The 
optimistic  boosting  spirit  of  the  citizens  of  Los 
Angeles  has  reared  this  child  of  their  creation  after 
their  own  ideals.  Economic  law  demands  that  those 
having  the  matter  in  hand  should  give  the  most 
earnest  consideration  to  the  question  of  the  city's 
either  taking  over  the  present  distributing  systems 
in  their  entirety  or  maintaining  a  joint  operation. 
For  a  powerful  municipality,  which  has  gained  much 
of  its  power  in  the  past  by  the  aggressiveness 
of  the  capital  there  invested,  to  disregard  these  fac- 
tors which  have  lent  so  much  to  their  upbuilding, 
might  almost  be  classed  as  child  destruction. 

A  decade  ago  the  people  of  Los  Angeles  by  fire- 
works and  much  noise  were  inviting  capita!  to  enter 
their  city  in  the  way  of  investment  in  p"blic  service 
corporations.  But  now  some  advocate  disregarding 
these  vested  interests  in  the  consideration  of  the  in- 
stallation of  a  new  distribution  system,^  and,  simply 
because  the  municipality  may  have  the  upper  hand, 
deal  a  death  blow  to  this  gigantic  investment  which 
was  encouraged  on  all  sides  a  few  years  back. 

This  idea  of  a  popular  cry  loudly  preaching  against 
the  sins  of  monopoly  and  at  the  same  time  because  of 
its  present  entrenchment  advocating  the  biggest 
municipal  monopoly  of  all  without  any  regard  for 
the  fathering  of  these  investments  in  tlie  past,  is  all 
wrong.  It  savors  too  much  of  papa's  lecture  to  little 
Johnnie  on  the  evil  effects  of  Sunday  fishing,  in  which 
papa  concludes  by  saying,  "but  remember  papa  likes 
fish   for  Sunday  dinner." 


466 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.  20 


PERSONALS. 

George  C.  Arrowsmith  of  the  Pacific  Power  &  Light 
Company,  was  a  recent  Seattle  visitor. 

Thomas  Mirk,  of  the  firm  of  Hunt,  Mirk  &  Co.,  is  at  San 
Diego  in  connection  with  engineering  contracts. 

William  S.  Graham,  manager  of  the  Snow  Mountain 
Water  &  Power  Company  of  Ukiah,  is  at  San  Francisco. 

John  S.  Eastwood,  the  designer  of  the  multiple  arch 
dam,  has  opened  offices  in  the  Hearst  Building,  San  Francisco. 

S.  K.  Colby,  manager  of  the  electric  railway  depart- 
ment of  Pierson  Roeding  &  Co.,  is  visiting  the  Pacific  North- 
west. 

A.  G.  Jones,  sales  engineer  with  the  General  Electric 
Company's  San  Francisco  office,  is  visiting  the  Eastern  fac- 
tories. 

S.  J.  Van  Ornum,  city  engineer  of  Pasadena,  was  an  in- 
terested attendant  at  the  recent  Municipalities  League  Con- 
vention at  Santa  Barbara. 

Joseph  Hanna,  manager  of  the  Niles  Car  Company,  with 
headquarters  at  Cleveland,  Ohio,  who  is  touring  the  Coast, 
has   arrived   at  San   Francisco   from   Portland. 

A.  Emory  Wishon,  manager  of  the  southern  division  of 
the  San  Joaquin  Light  &  Power  Corporation,  with  headquar- 
ters at  Bakersfleld,  has  been  visiting  San  Francisco. 

J.  W.  Perry,  general  manager  of  the  H.  W.  Johns-Manville 
Company,  arrived  from  the  East  during  the  past  week  and 
spent  several  days  in  visiting  the  San  Francisco  branch. 

O.  B.  Wilcox,  of  the  New  York  and  London  firm  of  Bon- 
bright  &  Co.,  who  were  the  underwriters  of  the  Great  West- 
ern Power  Company's  first  isue  of  bonds,  is  at  San  Francisco. 

Samuel  O.  Dunn,  editor  of  the  Railway  Age-Gazette,  is  a 
recent  Portland  visitor.  Mr.  Dunn  expresses  himself  as 
greatly  interested  and  surprised  at  the  railroad  activity  in 
the  Northwest. 

E.  J.  Nally,  vice-president  and  general  manager  of  the 
Postal  Telegraph  Cable  Company,  who  is  making  an  in- 
spection of  the  Pacific  Coast  offices,  spent  the  past  week  at 
San  Francisco. 

George  Cole,  of  the  John  R.  Cole  Company,  has  re- 
turned to  San  Francisco  after  spending  several  weeks  at 
the  various  eastern  factories  represented  on  the  Pacific 
Coast  by  his  firm. 

Samuel  H.  Powers  and  H.  R.  Tobey,  who  are  connected 
with  the  firm  of  N.  W.  Halsey  &  Co.  of  New  York  and  San 
Francisco,  are  at  San  Francisco  conferring  with  Cyrus  Pierce, 
the  Pacific  Coast  manager. 

William  E.  Coats,  president  of  the  Coats  &  Burchard 
Company  of  Chicago,  public  appraisers  and  engineers,  was 
recently  in  Portland  looking  over  this  field  with  a  view  to 
establishing  a  branch  office. 

H.  A.  Russell,  local  sales  manager  for  the  General  Elec- 
tric Company,  recently  returned  to  his  office  at  San  Fran- 
cisco, after  visiting  the  company's  Eastern  factories  and  at- 
tending electrical  conventions. 

Dr.  Thomas  Addison,  Pacific  Coast  manager  of  the  Gen- 
er;il  Electric  Company,  has  returned  to  his  headquarters  at 
San  Francisco  after  spending  two  weeks  in  visiting  the  East- 
ern factories  and  New  York  City. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  Allis- 
Chalmers  Company,  has  returned  to  his  headquarters  at  San 
Francisco  after  a  brief  stay  at  the  Seattle  office,  where  busi- 
ness is  excellent  in  the  electrical  lines. 

H.  C.  Goldrick,  Pacific  Coast  manager  of  the  Kellogg 
Switchboard  &  Supply  Company,  of  Chicago,  has  returned 
to  his  San  Francisco  office  after  a  tour  of  northern  cities, 
including  Portland,   Tacoma  and   Seattle. 


W.  B.  Cline,  president  of  the  Los  Angeles  Gas  &  Elec- 
tric Corporation,  is  now  in  the  East  on  a  pleasure  trip.  Mr. 
Cline  expects  to  be  gone  several  weeks  and  visit  all  the 
principal  cities   throughout  the  East  and  South. 

F.  L.  Johnston,  city  engineer  of  Santa  Barbara,  has 
been  appointed  by  the  engineering  section  of  the  Municipali- 
ties League  to  keep  tab  on  the  progress  of  road  expenditure 
and  improvement  work  in  the  State  during  the  coming  year. 

C.  H.  Stockweather,  formerly  an  engineer  for  the  Gen- 
eral Electric  Company,  has  been  secured  by  the  forest  serv- 
ice to  do  some  expert  work  in  connection  with  the  telephone 
systems  used  by  the  service.     He  is  now  at  Missoula,  Mont. 

Leo.  D.  Haas,  formerly  with  the  California  Electrical 
Construction  Company,  and  now  doing  extension  work  at 
Martinez  under  the  commercial  department  of  the  Great 
Western  Power  Company,  visited  San  Francisco  last  Sun- 
day. 

C.  F.  Stamps  of  the  Los  Angeles  Gas  Appliance  Com- 
pany has  returned  from  a  trip  in  the  East,  taking  in  Chi- 
cago, and  returning  via  Denver,  where  he  attended  the  Gas 
Association  meeting.  He  left  Los  Angeles  again  this  week 
for  Pittsburg. 

A.  M.  Hunt  has  given  up  all  engineering  work  at  his 
San  Francisco  offices  and  left  for  a  six  months'  European 
trip  this  week.  Mr.  Hunt  has  long  contemplated  this  ac- 
tion on  account  of  his  health,  and  has  discontinued  all  his 
consulting  work. 

C.  E.  Grunsky,  the  well  known  hydraulic  expert,  sug- 
gested some  interesting  ideas  at  the  recent  Santa  Barbara 
Municipalities  League  Convention  on  taxation  of  unim- 
proved property  to  meet  its  proportionate  share  of  fixed 
charges   in   municipal   ownership   installations. 

V.  F.  Gates  of  the  Safety  Armorito  Conduit  Company  has 
spent  the  past  week  on  the  Pacific  Coast,  after  attending  the 
the  Jovian  convention  at  Denver.  He  was  entertained  at  San 
Francisco  by  the  electrical  men  and  left  for  Los  Angeles  on 
November  7th,  where  he  will  spend  several  days. 

T.  G.  Bradley,  the  power-house  superintendent  of  the 
Siskiyou  Electric  Power  &  Light  Company,  has  been  visiting 
the  steam  and  hydroelectric  plants  of  the  electric  companies 
which  transmit  current  to  San  Francisco  Bay  district.  He  in- 
spected the  Pacific  Gas  and  Electric  Company's  plant  at  Elec- 
tra  during  the  past  week. 


OBITUARY. 

On  October  30th  Mr.  J.  J.  Ferrier's  many  friends  and 
associates  were  shocked  by  learning  of  his  death  by  accident. 
His  death  occurred  on  the  afternoon  of  Sunday,  October  29th, 
at  his  home  in  Fruitvale,  California,  the  immediate  cause 
being  overexertion  in  physical  culture  exercises  which  he 
had  been  in  the  habit  of  taking  daily.  The  shock  to  his 
family  and  friends  was  intensified  by  its  unexpectedness, 
and  the  seeming  irony  of  the  tragedy,  for  none  was  more 
vital,  hopeful  and  full  of  promise  than  he. 

Mr.  Ferrier  was  born  in  Sussex  County,  England,  in  1SS3; 
came  to  America  in  1903.  His  first  work  was  with  the  Mer- 
genthaler  Linotype  Comp_ny  of  New  York;  in  1905  he  joined 
the  electrification  department  of  the  New  York  Central  and  Hud- 
son River  Railroad  and  rose  from  a  subordinate  position  to 
That  of  chief  draftsman  in  the  steam  engineering  branch  of 
this  work.  In  April,  1907,  he  came  to  San  Francisco  to  enter 
the  electrical  engineer's  office,  Southern  Pacific  Company,  tak- 
ing a  prominent  position  in  the  steam  and  mechanical  en- 
gineering branches  of  the  Oakland,  Alameda  and  Berkeley 
electrification.  Subsequently  he  was  promoted  to  the  position 
of  office  engineer  and  in  this  capacity  handled  a  large  num- 
ber of  details  in  connection  with  the  foregoing  installation. 
He  was  exceedingly   able,   conscientious  and   thorough,   and 
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therefore  a  very  valuable  assistant  in  this  organization.  Be- 
sides being  a  member  of  the  Masonic  Order,  Foresters  and 
Eastern  Star,  he  was  also  an  Associate  Member  of  the  Amer- 
ican Society  of  Civil  Engineers  and  the  American  Society  of 
Mechanical  Engineers. 


LOS  ANGELES   NEWS   LETTER. 
The  Automobile  Emergency  Company  have  placed  their 
contract  with  the  Western  Electric  Company  for  3,000  tele- 
phones and  are  rapidly  making  their  installations  along  the 
county  roads  and  throughout  the  city. 

The  Board  of  Public  Utilities  have  recommended  that 
the  council  grant  a  temporary  franchise  on  San  Pedro  Street 
to  the  Pacific  Electric  Railway,  to  operate  their  suburban 
cars  along  that  street  to  relieve  Main  Street  of  the  congested 
condition.  There  is  no  doubt  the  council  will  grant  this 
franchise  immediately.  The  Pacific  Electric  Railway  will 
complete  the  Van  Nuys  extension  and  cars  will  be  running 
in  about  a  week  from  Los  Angeles  to  Van  Nuys,  via  Holly- 
wood. 

M.  H.  French  has  just  secured  the  contract  for  about  70 
miles  of  over-head  distribution  for  the  Southern  Sierras,  in 
and  around  San  Bernardino.  Distribution  will  be  made  with 
33,000  volt  primaries.  Plans  and  specifications  have  been 
drawn  for  an  electrical  railway  between  Marshfield,  Oregon, 
and  North  Bend,  Oregon.  This  company  is  headed  by  Mr.  C. 
S.  Smith  of  Marshfield.  Southern  California  Edison  Com- 
pany has  issued  inquiry  and  specifications  for  appro.ximately 
1,600,000  pounds  of  4/0  strand,  bare  copper  cable.  This  ma- 
terial is  to  be  used  for  transmission  lines  between  Los 
Angeles  and  Colton  and  for  Long  Beach  and  Newmark.  Bids 
will  be  awarded  this  week. 

At  a  meeting  of  the  exhibitors  of  the  Los  Angeles  Elec- 
trical Exposition  it  was  decided  to  change  the  place  of  loca- 
tion from  Fiesta  Park  to  the  Shrine  Auditorium.  This  was 
done  after  considerable  deliberation  and  principally  because 
of  the  fact  that  the  government  objects  to  installing  their 
Smithsonian  models  as  well  as  their  other  exhibits  under 
a  tent.  There  is  no  doubt  the  Shrine  Auditorium  will  lend 
itself  more  admirably  to  electrical  decorations,  as  well  as 
the  other  decorative  features  than  the  tent.  Practically  75 
per  cent  of  the  total  space  has  been  signed  for  and  there  is 
no  doubt  but  what  the  show  will  be  pulled  off  promptly  on 
schedule.  Drawing  for  the  space  was  postponed'  from  last 
Thursday  to  the  coming  Thursday  on  account  of  the  re- 
arrangement and  we  hope  to  settle  that  more  definitely  at 
that  time.  The  spectacular  features  of  the  show  are  being 
worked  up  and  there  is  no  doubt  but  what  this  will  be  one 
of  the  most  entertaining  as  well  as  instructive  electrical 
shows  that  has  ever  been  given.  Prizes  have  been  offered 
to  the  public  schools  for  drawings  and  models  of  electrical 
apparatus,  and  Mr.  J.  H.  Francis,  superintendent  of  schools, 
is  lending  his  assistance  in  making  this  feature  of  the  show 
an  attractive  one. 

The  exhibitors  who  have  already  arranged  for  space  at 
the  Los  Angeles  Electrical  Exposition  are  as  follows:  Ameri- 
can Ironing  Machine  Co.,  American  Multegraph  Sales  Co., 
Auto.  Emergency  Service  Co.,  American  Orr  Concrete  Pole. 
Bion  J.  Arnold,  Bailey  &  Brant,  Baker  Elec.  Vehicle  Co.,  Bur- 
roughs Adding  Machine  Co.,  Baker  Chase  Elec.  Co., 
Detroit  Elec.  Co.,  C.  E.  Cook  Co.,  California  Auto 
Co.,  Crocker  &  Wheeler,  Columbus  Elec.  Vehicle, 
R.  &  L.  Elec.  Vehicle,  Dictaphone  Company,  South- 
west Sales  Co.,  U.  S.  Elec.  Machine  Co.,  Duntley  Vacuum 
Cleaner  Co.,  Electric  Mechanical  Laboratories,  Elec.  Device  Co., 
Elec.  World,  The  Ohio  Elec.  Vehicle  Co.,  Fairbanks,  Morse 
Co.,  J.  C.  Farrar  &  Co.,  Federal  Tel.  Co.,  General  Electric  Co.. 
Cans  Bros.,  Gen.  Appliance  Mfg.  Co.,  Holden  Scenic  Clock  & 


Advertising  Co.,  The  Hughs  Elec.  Heating  Co.,  Hughsou  & 
Merton,  Holabird  &  Reynolds,  Home  Tel.  Co.,  Hupp  Corpora- 
tion, Journal  of  Electricity,  Power  and  Gas;  Byron  Jackson 
Pump  Co.,  Kelhnan  Elec.  Mfg.  Co.,  B.  F.  Kierulff  Jr.  &  Co.,  L. 
A.  Elec  Vehicle  Co.,  Luitwieler  Pumping  Engine  Co.,  L.  A. 
Brass  Mfg.  Co.,  L.  A.  Rubber  Co.,  L.  A.  Elec.  Railway,  Par- 
affine  Paint  Co.,  Pac.  Elec.  Heating  Co.,  W.  B.  Palmer,  Piorson 
Roeding  Co.,  Elec.  Storage  Battery  Co.,  Pac.  T.  &  T.  Co, 
Perry  Elec.  Works,  Phoenix  Lighting  &  Fix.  Co.,  McCrum, 
Howell  Elec.  Co.,  Pacific  Electric  Railway,  The  Maintenance 
Co.,  National  Carbon  Co.,  National  School  of  Trades,  National 
Elec.  Works,  W.  G.  Rightmire,  Henry  J.  Rohrbach  &  Son, 
Southern  California  Edison  Co.,  Stoltz  Electrophone  Co.,  Se- 
curity Elec.  Shop,  Standard  Oil  Co.,  Standard  Elec.  Time  Co., 
Southern  California  Supply  Co.,  Shredded  Wheat  Co.,  Tuttle, 
Stevens  Mfg.  Co.,  Tuec  Co.,  Western  Elec.  Co.,  West- 
ern Union  Tel.  Co.,  Woodill  Hulse  Elec.  Co.,  J.  A.  Wilfreth, 
Western  Rubber  &  Supply  Co.,  Los  Angeles  Examiner,  United 
States  Government,  Baker  &  Hamilton,  Throop  Polytechnic 
Institute. 


ELECTRICAL   CONTRACTORS'    NOTES. 

B.  H.  Bendheim,  manager  of  tlie  Newbc rry-Bendheim 
Electric  Company,  is  making  a  three  months'  trip  east. 

Contracts  for  electrical  work  are  being  let  for  the 
German  House  Club  Building  on  Polk  and  Turk  streets. 

H  .C.  Reed,  manager  of  the  electrical  department  of  the 
Pacific  Fire  Extinguisher  Company,  is  in  Portland  on  busi- 
ness. 

The  contractors  who  obtained  invitations  to  the  get- 
together  luncheon  at  the  Palace  last  Tuesday  noon,  appre- 
ciated the  invitations  very  much  and  felt  a  keen  regret 
that  more  of  the  contractors  were  not  there. 

F.  E.  Cabot,  president  of  the  National  Fire  Protective 
Association,  in  an  address  before  the  National  Electrical 
Contractors'  Association,  made  the  following  statement: 
"This  country  wastes  two  hundred  and  fifty  millions  of  dol- 
lars every  year.  But  only  fifty  thousand  dollars  of  that 
amount  of  fire  losses  is  due  to  electrical  causes."  He  fur- 
ther states  that  he  does  not  think  that  they  owe  to  any 
source  outside  of  the  insurance  interests  as  much  as  they 
do  to  the  electrical  contractors. 

Co-operation  between  contractors,  jobbers,  manufac- 
turers and  lighting  companies  has  been  preached  from  the 
rostrum  of  the  California  Contractors'  Association  for  the 
past  two  years.  The  National  Electrical  Contractors  sent 
out  Mr.  Duffield  to  tell  us  the  same  thing,  the  National  Elec- 
tric Association  sent  Mr.  Dodd  for  a  similar  purpose,  and 
when  our  own  eminent  electrical  men,  such  as  John  A. 
Britton  and  Dr.  Addison,  tell  us  the  same  thing,  we  cannot 
help  saying  "I  told  you  so.  Let  us  all  help." 


TRADE    NOTES. 

The  General  Electric  Company  has  sold  to  the  Schwager 
&  Nettleton  Mills,  Seattle,  Wash.,  one  A.  T.  B.  4,  1250-k.v.a., 
1800  r.p.m.,  480  v.,  horizontal,  condensing  Curtis  steam  tur- 
bine; also,  one  C.  C.  2,  35-kw.,  3000  r.p.m.,  horizontal,  non- 
condensing  Curtis  steam  turbine  exciter  unit. 

The  Pelton  Water  Wheel  Company  has  closed  a  contract 
with  the  Federal  Government  of  Porto  Rico  for  use  in  what  is 
known  as  the  Carite  Water  Power  Development,  a  1000  h.p. 
Pelton  impulse  wheel  which  is  to  operate  under  an  effective 
head  of  750  feet  at  400  r.p.m.,  complete  with  a  30-inch  steel 
pipe  line;  also  a  50-h.p.  exciter  set  wheel.  The  Westinghouse 
Electric  and  ..ianufacturing  Company  will  supply  both  main 
and  exciter  generators,  which  will  '  e  direct  connected  to  the 
above  wheel'. 
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E.    C.    &     M.    AUTOMATIC    CONTROLLERS     FOR     MOTOR- 
DRIVEN    MACHINERY. 

The  Electric  Controller  and  Manufacturing  Company  of 
Cleveland,  Ohio,  has  recently  placed  on  the  market  a  line  of 
automatic  controllers  designed  for  the  specific  purpose  of 
giving  the  utmost  convenience  in  the  control  of  motor-driven 
machinery.  It  has  been  estimated  that  the  output  of  many 
machines  can  be  increased  20  per  cent  by  the  central  grouping 
and  convenient  arrangement  of  all  the  operating  levers. 
"Handiness  ot  Control"  is  recognized  as  being  very  irdportant 
in  securing  the  utmost  production  from  a  machine,  and  the 
automatic  controllers  described  In  this  article  were  designed 
to  provide  this  "Handiness  of  Control"  for  starting,  stopping, 
or  reversing  the  motor  and  machine. 

The  controller  consists  of  a  small  operator's  switch,  shown 
in  Fig.  1,  and  an  accelerating  unit  of  different  forms,  one  of 
which  is  shown  in  Fig.  2. 


cutting  out  all  ol  the  starting  resistance  and  putting  the 
motor  across  the  line.  By  throwing  the  operator's  switch  to 
its  original  position,  the  motor  is  disconnected  from  the  line 
and  consequently  stops.  Different  positions  of  the  handle  of 
the  different  types  of  operator's  switch  provide  for  drifting, 
reversing,  or  rapid  stopping  by  dynamic  braking. 

Dynamic  braking  is  secured  by  a  change  of  connections, 
accomplished  by  the  operator's  switch,  which  first  inserts  all 
the  starting  resistance  in  series  with  the  armature.  The 
motor  is  then  quickly  and  evenly  brought  to  rest  by  auto- 
matic dynamic  braking,  the  accelerating  switches,  in  this 
case,  acting  as  decelerating  switches  by  cutting  out,  step  by 
step,  the  resistance  as  the  current,  generated  by  the  motor, 
decreases  due  to  the  slowing  down  of  the  motor. 


Fit;.  1.    Operator's  Switch. 

The  controllers  are  built  in  three  types  to  secure:  (1st) 
non-reversing  and  dynamic  braking;  (.2nd)  reversing  without 
dynamic  braking;  (3rd)  reversing  and  dynamic  braking.  In 
each  type  a  variety  of  four  different  forms  of  accelerating 
units  are  offered.  These  accelerating  units  vary  in  their  de- 
sign from  a  simple  train  of  accelerating  switches  up  to  a 
unit  having  a  fused  service  switch,  a  train  of  accelerating 
switches,  and  complete  circuit-breaker  features. 

The  accelerating  unit  automatically  accelerates  or  de- 
celerates the  motor  through  the  action  of  series  wound 
accelerating  switches  which  possess  the  remarkable  char- 
acterisiic  of  acting  not  only  as  switches,  but  as  current  limit 
relays  as  well.  When  the  current  in  the  winding  of  one  of 
these  switches  exceeds  a  pre-determined  value  the  switch 
locks  open  and  cannot  close  until  the  current  is  reduced  to 
the  proper  value. 

When  the  operator's  switch  is  thrown  to  the  running 
position,  current  flows  through  the  motor,  all  of  the  starting 
resistance,  and  the  coil  of  the  first  series  wound  accelerating 
switch.  As  the  motor  accelerates  the  current  drops,  and  when 
ii  reaches  the  correct  value  the  first  accelerating  switch 
closes,  cutting  out  a  portion  of  the  starting  resistance.  The 
succeeding  accelerating  switches  operate  similarly,  ultimately 


Fig.  2.     .\cci!leratinir  Unit 

The  manufacturers  claim  the  following  important  advan- 
tages for  this  automatic  controller: 

1st.  It  limits  the  acceleration  and  deceleration  current 
at  all  times  to  a  safe  value. 

2nd.  It  accelerates  and  decelerates  the  motor  in  the 
minimum,  safe  amount  of  time,  and  automatically  varies  the 
time  of  acceleration  and  deceleration,  depending  upon  the  load 
which  the  motor  has  to  start  and  stop. 

3rd.  It  provided  the  best  conditions  for  good  commuta- 
tion. 

4th.  By  limiting  the  current,  both  in  starting  and  stop- 
ping, it  limits  all  mechanical  strains  on  the  motor  and 
driven  machinery. 

5th.  It  obviates  the  necessity  of  mechanical  clutches  on 
many   motor-driven  machine  tools. 

6th.  It  adds  very  materially  to  the  safety  of  an  installa- 
tion, since  in  case  of  accident  the  motor  may  be  quickly 
stopped. 

7th.  It  inherently  provides  no-voltage  protection,  for  if 
the  voltage  fails  the  switches  drop  open,  and  upon  the  return 
of  voltage  they  automatically  close  in  their  regular  method 
and  sequence,  again  accelerating  the  motor  to  full  speed. 
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FOURTEENTH  ANNUAL  CONVENTION  AND  MUNICIPAL 
EXHIBIT  OF  THE  LEAGUE  OF  CALIFORNIA 
MUNICIPALITIES. 
The  League  of  California  Municipalities  beld  their  four- 
teen'-h  annual  convention  at  Santa  Barbara  on  October  23  to 
28,  inclusive.  This  meeting  was  by  far  the  most  uccess- 
ful,  most  interesting,  and  the  most  enthusiastic  o£  any  in  the 
history  of  the  league,  and  it  augurs  well  for  the  future  of  the 
league.  The  meetings  were  very  interesting  because  of  the 
valuable  papers  presented,  the  men  who  represented  them, 
and  the  men  who  took  part  in  the  discussions.  The  various 
municipalities  were  represented  by  men  of  influence  who  had 
the  power  to  recommend  or  condemn  matters  of  procedure  in 
their  district,  and  the  exhibitors  were  represented  by  their 
principals — men  of  wealth,  influence  and  reputa.tion. 

The  papers  presented  we.-e  as  listed  in  the  Journal  of 
October  28th.  The  exhibitors  Included:  The  Barber  Asphalt 
Paving  Company,  who  had  a  very  pretty  booth  partly  of  a 
technical  nature  and  equipped  with  tables,  chairs,  writing 
materials,  stenographer  and  other  features  of  hospitality 
which  were  dispensed  less  publicly.  They  were  represented 
by  Mr.  Kent,  Mr.  Webster,  Mr.  Alexander,  and  Mr.  Vaile. 

The  Gorham  Engineering  and  Fire  Apparatus  Company 
had   a   most  attractive   exhibit,   as  did   all   of  the   following 


E.xhiblt   of  standard   Oil   Company. 

firms:  Glazed  Cement  Sewer  Pipe  Company,  Reinforced 
Concrete  Pipe  Company,  American  Glass  Sand  Company, 
Pacific  Clay  Products  Publicity  Bureau,  Pacific  Sewer  Pipe 
Company,  Braun  Knecht-Heimann  Company,  Union  Oil  Com- 
pany of  California,  The  Gamewell  Fire  Alarm  Telegraph  Com- 
pany had  a  complete  fire  alarm  and  police  patrol  system  in 
operation,  Orenstein-Arthur  Koppel  Company,  California  Cor- 
rugated Culvert  Company,  The  Austin-Western  Company, 
Ltd.,  A.  L.  Young  Machinery  Company,  Neptune  Meter  Com- 
pany, Dahlstrom  Metallic  Door  Company,  J.  E.  Ward  &  Co. 
had  a  complete  Ward  Atomizer  in  operation.  West  Disinfect- 
ing Company,,  Inc.,  of  New  York,  Pacific  Corrugated  Pipe 
Company,  Ransome-Crummey  Company,  Federal  Construc- 
Uon  Company,  City  Street  Improvement  Company,  A.  Car- 
lisle &  Co.,  The  Destructor  Company. 

Warren  Brothers  Company,  who  had  one  or  the  prettiest 
booths  in  the  place,  the  main  feature  of  which  was  a  long 
row  of  comfortable  chairs  and  the  continual  dispensing  of  hos- 
pitality by  their  representatives,  Mr.  Reese  and  the  Warren 
Brothers  themselves,  who  came  from  New  York  and  Seattle, 
respectively,  in  order  to  attend  this  convenUon. 

The  Standard  Oil  Company  had  one  of  the  most  inter- 
esting exhibits  in  the  place,  a  photograph  of  which  is  shown. 
A  complete  oil  derrick  with  pumps  and  wells  in  full  opera- 
tion were  exhibited  exactly  as  they  are  used  in  the  field. 
The  Standard  Oil  Company  represented  their  road  oils  and 
paving  materials  in  an  attractive  manner,  and  took  the 
occasion  to  present  to  the  public  their  new  catalog  and  re- 
cently issued  technical  pamphlets  on  the  subject  of  pav- 
ing and  road  oil.  They  were  represented  by  J.  K.  Firth,  E.  N. 
Percy   and   C.   R.    Mallory. 


NEW  CATALOGUES. 
The  General  Electric  Company  has  just  issued  a  folder- 
No.  B-3147 — describing  its  electric  glue  pots. 

The  October  number  of  Common  Sense,  published  by  the 
Electric  Controller  &  Manufacturing  Co.,  of  Cleveland,  Ohio, 
is  a  spicy  and  interesting  issue. 

The  General  Electric  Company  has  recently  issued  Bul- 
letin No.  4894,  which  is  devoted  to  cylinder  controllers  for 
railway  service.  This  bulletin  supersedes  the  company's  pre- 
vious  bulletin   on   this   subject. 

The  Archbold-Brady  Co.,  engineers  and  contractors,  of 
New  York,  have  just  issued  an  attractive  booklet  on  steel 
transmission  structures  and  catenary  bridges.  The  booklet 
is  handsomely  illustrated  with  views  of  designs  constructed 
and  installed  by  the  authors. 

Bulletin  No.  4886,  just  issued  by  the  General  Electric 
Company,  should  be  of  considerable  interest  to  coal  mine 
operators.  There  are  59  pages  of  text  and  illustrations 
devoted  to  the  advantages  of  electric  power  in  operating  one 
mine  or  a  group  of  mines,  and  the  apparatus  used  in  connec- 
tion with   the  operation. 

The  General  Electric  Company  describes  in  Bulletin  No. 
4885,  just  issued,  a  new  meter  designed  for  accurately  meas- 
uring the  power  used  by  relatively  small  consumers.  The 
meter  is  designed  for  5  and  10  ampere  circuits  of  100-120 
volts,  two-wire,  200-240  volts,  two  and  three-wire,  and  for 
40,  50,  60,  125  and  133  cycle  circuits. 

Recognizing  the  need  for  a  standard  machine  for  keep- 
ing the  commutators  of  railway  motors  grooved,  the  General 
Electric  Company  had  designed  two  types  of  a  machine  lor 
this  purpose  and  describes  both  in  Bulletin  No.  4889,  recently 
issued.  One  machine  is  portable  and  the  other  stationary, 
and  both  require  very  little  space  for  operation. 

To  familiarize  the  public  with  the  Curtis  steam  turbine 
generators,  the  General  Electric  Company  has  recent!" 
issued  Bulletin  No.  4883  which  is  devoted  to  the  generi 
principles  of  the  turbine  and  the  construction  of  both  thi 
turbine  and  the  generator.  The  bulletin  contains  illustra- 
tions of  turbine  and  generator  parts,  as  well  as  complete 
representative   installations. 

The  General  Electric  Company  has  issued  an  attractive 
pub'icatiou  composed  principally  of  illustrations  of  the  elec- 
trical equipment  of  various  railways  throughout  the  country. 
These  illustrations  comprise  interiors  of  the  power  stations, 
both  main  and  sub-stations,  and  the  rolling  stock  of  various 
railways.  Included  among  these  illustralions  are  two  porta- 
ble sub-stations.    The  number  of  the  bulletin  is  4891. 

Catalogue  No.  53  of  the  Fostoria  Glass  Specialty  Co.,  Fos- 
toria,  Ohio,  entitled  "Iris  Illuminating  Glassware,"  lists,  de- 
scribes and  illustrates  over  300  different  styles  o"  shades  and 
reflectors  in  colored  and  iridescent  patterns  for  gas  and  elec- 
tric lamps.  It  conforms  in  size  of  page  and  general  concep- 
tion to  the  same  company's  100-page  catalogueNo.  52  on  cut 
and  etched  ware,  with  the  additional  feature  that  each  of  the 
ten  distinct  motifs  employed  in  the  decorating  of  the  "Iris" 
ware  is  realistically  illustrated  by  a  three-color  cut. 

Bulletin  107,  just  issued  by  the  Wheeler  Condenser  & 
Engineering  Co.,  of  Carteret,  N.  J.,  is  devoted  to  a  discus- 
sion of  high  vacuum  jet  condensers.  The  Wheeler  rectan- 
gular jet  condenser,  to  which  a  large  part  of  the  bulletin  is 
devoted,  is  constructed  on  the  counter  current  principle,  the 
arrangement  of  water  trays,  baffles,  air  outlet,  exhaust  steam 
inlet,  etc.,  being  such  that  the  enormous  volume  of  low  pres- 
sure'steam 'exhausted  from  a  turbine  is  efficiently  handled 
with  the  minimum  consumption  of  water,  and  the  minimum 
consumption  of  power  on  the  part  of  the  tail  pump. 
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INCORPORATION. 

SACRAMKNTO,  CAL.— Articles  of  incorporation  lor  the 
Sierra  Electric  Power  Company  have  been  filed  with  Secre- 
tary of  State  Frank  Jordan.  The  company  is  capitalized  at 
$3,000,000,  of  which  $1000  has  been  subscribed  by  the  incor- 
porators, Charles  Gross,  J.  E.  Howes,  E.  A.  Herman,  H.  G. 
Breed  and  M.  S.  Hamilton,  all  of  Oakland. 

OLYMPIA,  WASH. — Articles  of  incorporation  were  filed 
at  Oiympia  last  week  tor  a  projected  railroad  from  Port- 
land via  Vancouver  to  North  Yakima  and  Ellensburg.  Law- 
rence Harmon,  a  Chicago  attorney,  is  at  the  head  of  the  com- 
pany, which  is  capitalized  for  $.i,000,000.  The  other  incor- 
porators are  C  C.  Craig  of  Portland,  W.  P.  Connaway,  cashier 
of  the  Vancouver  National  Bank,  and  Elmer  E.  Waite  of 
Vancouver. 

SACRAMENTO,  CAL.— The  Sacramento  Water  Company, 
a  corporation  formed  for  the  purpose  of  furnishing  the  city 
with  a  supply  of  mountain  water  brought  from  Salmon  Falls, 
near  Folsom,  has  filed  articles  of  incorporation,  giving  its 
capital  stock  at  $1,000,000,  of  which  $1000  is  actually  sub- 
scribed. Behind  the  company  are  Francis  V.  Keesling,  Ernest 
L.  Brune  and  J.  W.  Cook  of  San  Francisco;  Otto  Grau  oi 
Markleeville,  and  U.  R.  Grant  of  Alameda.  Keesling  is  also 
the  promoter  of  the  projected  Sacramento-Folsom  electric 
line,  which  is  to  traverse  the  holdings  of  the  Natomas  Con- 
solidated. The  Natomas  Consolidated  controls  the  watershed 
from  which  the  new  water  company  seeks  its  supply  and  it 
is  assumed  that  the  Natomas  people  are  back  of  both  projects. 
Keesling  has  secured  2000  inches  of  water,  or  30,000,000  gal- 
lons a  day,  at  Salmon  Falls,  12  miles  above  Folsom.  His  com- 
pany proposes  to  build  a  storage  reservoir  of  50  million  gal- 
lons capacity  at  the  end  of  the  Natoma  ditch  also  a  regulating 
reservoir  of  twelve  million  gallons  capacity.  The  water  will 
be  offered  wholesale  to  Sacramento  and  if  a  contract  is 
closed  will  be  piped  to  the  city  limits. 


FINANCIAL. 
SAX  FRANCISCO,  CAL.— At  a  special  meeting  of  the 
stockholders  of  the  Great  Western  Power  Company  Thurs- 
day afternoon  the  capitalization  was  increased  from  $2.5,000.- 
000  to  $27,500,000  in  order  to  complete  the  financing  of  the 
deal  by  which  the  company  recently  took  over  the  City  Elec- 
tric Company.  This  was  done  by  the  passage  of  a  resolution 
by  the  directors  of  the  California  Electric  Generating  Com- 
pany, a  subsidiary  concern,  to  guarantee  the  payment  of  the 
interest  upon  $1,700,000  face  value  of  the  first  mortgage 
5  per  cent  bonds  of  the  City  Electric  Company.  By  an  amend- 
ment of  the  articles  of  incorporation  of  the  California  com- 
pany the  dividends  on  the  preferred  stock  of  the  company 
were  made  comulative  after  January  1,  1912. 

SAN  FRANCISCO,  CAL.— The  United  Railroads  has 
issued  a  report  of  the  earnings  of  the  corporation  for  August 
and  the  first  eight  months  of  the  calendar  year.  The  re- 
port shows  a  gain  in  gross  receipts  and  number  of  paying 
passengers  carried,  as  compared  with  the  same  periods  of  last 
year.  No  mention  is  made  of  operating  expenses  in  the  re- 
port, or  of  net  earnings  and  surplus.  In  August  the  company 
earned  gross  $673,743,  an  increase  of  $33,940  over  the  same 
month  of  1910,  when  gross  receipts  were  $639,803.  During  the 
month  13,474,860  passengers  were  carried.  This  is  an  increase 
of  778,800  over  August  of  last  year.  For  first  eight  months 
of  this  year  102,787,800  passengers  were  hauled,  as  against 
100,265,980  for  same  period  of  1910.    This  represents  the  large 


gain  of  2,521,820  people  carried  on  the  cars  of  the  local  street 
railway  combine.  The  gross  returns  for  this  period  amounted 
to  $5,130,390  vs.  $5,013,299  for  same  months  of  last  year. 
This  means  a  gain  in  gross  revenue  of  $126,091. 

SAN  FRANCISCO,  CAL.— The  Sierra  &  San  Francisco 
Power  Company  which  has  quietly  been  making  progress,  and 
is  said  to  have  spent  a  million  dollars  recently  in  equipping 
steam  plants  in  San  Francisco,  has  now  made  known  its  read- 
iness to  enter  into  competition  for  lighting  contracts  in  all 
the  Bay  cities.  The  steam  plant  at  North  Beach  is  said  to 
have  a  capacity  of  25,000  h.p.,  while  the  auxiliary  plant  in 
Bryant  street  turns  out  3000  h.p.  The  hydroelectric  plant  on 
the  Stanislaus  River  has  a  capacity  of  48,000  h.p.,  and  the 
plant  at  Sonora  a  capacity  of  2500  h.p.  The  company  is  car- 
rying on  an  active  campaign  for  contracts  at  Modesto,  Stock- 
ton and  Tracy,  and  has  recently  invaded  Berkeley  and  Oak- 
land. The  United  Railroads  of  San  Francisco  takes  25,000  h.p. 
under  a  contract.  Both  companies  are  subsidiary  to  the 
United  Railways  Investment  Company. 


TRANSMISSION. 

RINGOLD,  WASH.— The  Pacific  Power  &  Light  Com- 
pany has  consummated  a  contract  with  the  land  owners  or 
Ringold  bar  for  furnishing  electric  power  for  irrigation  and 
domestic  purposes.  A  high  power  line  will  shortly  be  con- 
structed. 

VALLEJO,  CAL.— It  has  been  announced  on  Mare  Island 
that  the  w-ork  of  laying  the  concrete  foundation  for  the  new- 
power  plant  machinery  will  be  commenced  within  two  weeks. 
It  is  estimated  that  an  expenditure  of  at  least  $13,000  will  be 
necessary  for  the  work. 

TACOMA,  WASH. — Chief  Engineer  Gronen  of  the  Nis- 
qually  Power  Plant  submitted  to  the  Commissioners  figures 
relative  to  the  construction  of  an  electric  tramway  at  the 
power  plant  at  La  Grande.  The  construction  contemplates 
an  expenditure  of  $18,000. 

PORT  TOWNSEND,  WASH. — An  ordinance  granting  to 
the  Olympic  Power  Company,  a  corporation,  the  right  to 
erect  poles,  string  wires  and  maintain  a  transmission  line 
for  transmitting  electricity  from  its  power  plant  in  Clallam 
County  to  the  City  of  Port  Townsend,  has  been  passed  by 
the  City   Council. 

SEATTLE.  WASH. — City  Engineer  Thomson,  in  reporting 
upon  five  proposed  power  projects  for  this  municipality, 
reported  favorably  on  two,  one  of  them  being  the  Lake  Cush- 
man  site  and  the  other  the  P.  H.  Hebb  White  river  site.  The 
former  site  would  develop  power  at  $93  per  h.  p.,  and  the 
latter  $89  per  h.  p. 

LOS  ANGELES,  CAL.— T.  C.  Dobbins  of  Gramercy  place 
has  received  the  contract  for  labor  for  constructing  the 
Sierra  Power  Company's  overhead  power  system  from  San 
Bernardino  to  Bishop,  Inyo  County,  at  $250,000.  It  calls  for 
the  raising  of  240  miles  of  steel  towers  8fl  feet  high,  and 
placing  of  six  alluminum  steel  cord  cables,  work  to  be  com- 
pleted within  six  months. 

WILLOWS,  CAL.— The  Sacramento  Valley  Power  Com- 
pany announces  that  it  has  bought  the  Peoples  Power  Com- 
pany and  is  coming  into  Glenn  County  as  opposition  to  the 
Northern  California  Company,  by  .January  1st.  Six  solicitors 
are  out  here  making  contracts  for  power  at  a  rate  lower 
than  that  charged  by  the  Northern  company.  A  war  is  looked 
for  in  Glenn  County  between  the  rival  companies. 
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PASCO,  WASH.— James  H.  Moore  of  Portland,  of  the 
Pacific  Power  &  Light  Company,  is  here,  preparatory  to  in- 
stituting preliminary  work  on  the  construction  of  new  power 
and  switching  stations  for  that  company.  The  first  unit  is 
to  aggregate  $80,000  and  further  units  are  to  be  added  from 
time  to  time,  and  which  within  a  few  years  will  ultimately 
represent  an  expenditure  of  $500,000.  The  new  structures 
will  be  the  center  of  high  tension  wires  to  surrounding 
points. 

MODESTO,  CAL.— The  Western  States  Gas  &  Electric 
Company  will  immediately  build  a  power  line  from  Stockton 
to  Modesto  and  become  an  active  competitor  of  the  Sierra 
and  San  Francisco  Power  Company  for  business  in  Modesto 
and  Stanislaus  County  towns.  This  move  Is  believed  to  be 
the  result  of  the  recent  Invasion  of  Stockton  by  the  Sierra 
and  San  FYancisco  Company.  The  western  representa- 
tive, D.  v.  O'Callaghan,  stated  that  rates  will  be  cut,  and  a 
rate  war  is  promised.  The  Sierra  company  recently  absorbed 
the  local  interests  of  the  Lagrange  Power  Company  and  has 
had  the  field  to  itself. 

WALLACE,  IDAHO.— The  Long  Valley  Light  &  Power 
Company  has  been  incorporated  by  Walter  C.  Clark,  presi- 
dent, who  is  also  chief  electrician  of  the  Bunker  Hill  &  Sul- 
livan Mining  &  Concentrating  Company,  and  is  capitalized 
at  $100,000.  The  company  will  supply  power  and  water 
systems  to  the  following  towns:  Rosebury,  Crawford,  Van 
Wyck,  McCall,  Lardo  and  Thunder  City.  The  Van  Wyck 
Palls,  near  Crawford,  on  the  north  fork  of  the  Payette,  will 
be  developed  and  will  generate  436.'?  h.p.  in  low  water.  The 
improvements  involved  are  the  installation  of  a  500  h.p. 
wheel  and  a  2.300  volt  generator  in  a  power  house.  The  com- 
pany's plan  for  water  systems  consist  of  separate  wells  and 
tanks  for  each  town  and  automatically  arranged  electric 
pumps.  ' "— 


ILLUMINATION. 
CORV.ALLIS.  ORE.— Colonel  McGoldrick  of  San  FVancisco 
has  applied   for  a  gas  franchise  here. 

SULTAN,  WASH. — No  bids  were  received  for  the  con- 
struction of  an  electric  lighting  plant  here. 

POMONA.  CAL.— The  property  owners  on  South  Thomas 
street,  from  First  to  Fifth  streets  are  planning  for  the  in- 
stallation of  street  lights,  s'milar  to  those  on  Broadway,  Los 
.Angeles. 

CLENDALE,  CAL.— The  Board  of  Trustees  has  passed  a 
resolution  declaring  its  intention  to  order  the  installation 
of  the  necessary  appliances  for  lighting  certain  streets  with 
electricity. 

SALEM.  ORE.— .L  L.  Day.  in  charge  of  the  cluster  light 
installations  of  the  Portland  Railway,  Light  &  Power  Com- 
pany, is  in  this  city  signing  up  cbntracts  for  the  installa- 
tion of  cluster  light   standards. 

BLAINE.  WASH. — .1.  E.  Morrison,  manager  of  the  Nook- 
sack  Valley  Traction  Company,  appeared  before  the  council 
recently  asking  for  a  new  franchise  granting  the  company 
running  rights  over  certain  streets  within  the  city  limits. 

EUGENE,  ORE.— That  the  city  intends  to  install  a  sys- 
tem of  gas  cluster  lights  on  the  business  streets  has  been 
announced  by  Mayor  F.  .1.  Berger.  Work  is  to  be  attended 
to  as  soon  as  the  monev  from  the  sale  of  the  $2.'i.000  electric 
lighting  bonds  is  available. 

CENTRALIA.  WASH  — Machinerv  for  tbn  new  power 
nlant  constructed  by  the  Centralia  Light  &  Traction  Com- 
nany  has  arrived  and  will  be  installed  in  the  next  30  days. 
Power  for  the  new  nlant  will  be  furnished  by  the  Eastern 
Railway  &  Lumber  Company. 


TRANSPORTATION. 
STOCKTON,  CAL.— The  survey  for  the  route  of  the  Cen- 
tral California  Traction  Company's  line  at  Compton  to  Lock- 
ford,  has  been  completed. 

BAKERSFIELD,  CAL.— A  letter  from  the  San  Joaquin 
Power  &  Light  Company  to  City  Engineer  Greely  states  that 
the  company  is  planning  to  double  track  its  car  lines  in  this 
city. 

KALISPELL,  MONT.— The  Flathead  Interurban  Railway 
has  awarded  contracts  to  L.  L.  Davis  and  J.  A.  Roe  et  al. 
for  the  construction  of  an  electric  street  railway  here.  Work 
has  practically  started. 

CASHMERE,  WASH.— The  Wenatchee  Railway  & 
Power  Company  has  been  granted  a  franchise  by  the  local 
City  Council  to  operate  electric  cars  on  Cottage  avenue  and 
Division  street  in  this  city. 

PASADENA,  CAL. — A  request  for  a  30-year  franchise, 
instead  of  one  to  run  for  20  years,  in  connection  with  the 
proposed  extension  of  the  Washington  street  car  line,  has 
been  made  by  the  Pacific  Electric  Railroad. 

PASADENA,  CAL.— It  has  been  reported  that  the  Pacific 
Electric  Railway  is  prepared  to  begin  work  on  the  proposed 
extension  of  the  Washington  street  line  as  soon  as  a  fran- 
chise is  granted  by  the  City  Council.  Cars  will  probably  be 
running  to  the  city  limits  by  the  first  of  next  year. 

NEW  WESTMINSTER,  B.  C— This  place  will  prepare 
a  charter  amendment  for  the  city  to  reserve  a  sum  of  not 
less  than  $.500,000  per  annum  as  a  sinking  fund  to  provide 
for  the  purchase  of  the  British  Columbia  electric  strest 
railway  and  equipment  at  the  expiration  of  its  franchise. 

OCEAN  PARK,  CAL.— According  to  plans  which  are  now 
in  the  hands  of  Vice-President  Shoup.  a  new  electric  line 
will  be  built  from  South  Eighth  Street.  Santa  Monica,  fol- 
lowing the  National  Boulevard  to  its  end,  and  then  travel 
over  private  right  of  way,  straight  across  the  country  to  Ocean 
Park  Heights. 

EUGENE,  ORE.— General  Manager  L.  Welch  of  the 
Portland,  Eugene  &  Eastern  Railway  Company,  announces 
that  Messrs.  Hall  and  Anderson  of  his  company  are  in  the 
East  endeavoring  to  secure  sufficient  funds  for  the  con- 
struction of  the  P.  E.  &  E.  from  Monroe  to  Corvallis.  Con- 
struction  work   may  start  shortly. 

FRESNO,  CAL— M.  S.  Brackett.  general  manager  of  the 
San  Joaquin  Valley  Electric  Railway  Company,  now  build- 
ing from  Stockton  to  Modesto,  has  been  in  Fresno  for  the 
past  two  days  investigating  with  the  idea  of  building  out  to 
Fresno.  In  his  visit  here.  Brackett  paid  particular  attention 
to  the  country  between  Fresno  and  Madera  by  way  of  Kerman. 

WALNUT  CREEK,  CAL.— Within  two  weeks  the  line  of 
the  Oakland  &  Antioch  Railway  will  be  completed  to  the 
town  of  Lafayette,  a  distance  of  16  miles  from  the  new  line's 
terminus  at  Fortieth  street  and  Shaffer  avenue,-Oakland.  The 
rails  have  been  laid  and  the  trolley  wires  strung  to  within 
one  mile  of  Lafayette.  A  big  gang  of  laborers  is  at  work 
on  the  one-mile  stretch  and  the  gap  will  be  completed  within 
two  weeks. 

STOCKTON.  CAL. — Negotiations  which  may  result  in  the 
extension  of  the  Stockton  Electric  Street  Car  Company's  line 
Into  Fair  Oaks  are  known  to  have  been  under  way  for  some 
time.  Since  the  completion  of  the  diverting  canal,  effectually 
protecting  Fair  Oaks  from  winter  overflows,  property  has  stead- 
ily increased  in  value  on  the  local  market.  Real  estate  men, 
realizing  that  Stockton's  growth  is  to  extend  eastward  dur- 
ing the  next  few  years,  have  been  quietly  securing  options 
on  pieces  of  property  in  the  Pair  Oaks  section. 
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surface  by  the  gravity  dam,  and  with  the  same  unit  pressure. 

MULTIPLE  ARCH  HYDRAULIC  CONSTRUCTION  CO.ud. 

ENGINEERS   AND   CONSTRUCTORS 

RALPH  E.  HOGGS  Patentee:    GEO.  E.  LADSHAW 

Civil  and  Hydraulic  Engineer 
Spartanburg,  S.  C. 


down  stream  apron 
and  pier  fender 
walls.  Will  build 
any  such  structure 
for  fixed  sum  or 
furnish  designs  for 
construc'ion.  Six 
dams  completed 
and  bui'ding.  30 
feet  lo  over  180 
feet  high.  Forty 
years  experience 
in  dam  building 
and  water  power 
development. 


Spartanburg,  South  Carolina 
General  Licensee 


Journal  of  Ekiricity 

POWER  AND  GAS 

Devoted  to  the  Converaion,  Tranimitsion  and  Distribution  of  Energy 


Volume  XXVII 


SAN  FRANCISCO,  NOVEMBER  18,   1911 


Number  21 


[  Copyright  1911  by  Technical  Publishing  Company  1 


HIGH  TENSION  DIRECT  CURRENT  TRANSMISSION' 


BY  C.   F.  ELWELL. 


With  one  system  about  to  go  into  operation  at  a 
voltage  nearly  as  high  as  any  existing  alternating  cur- 
rent system  and  another  proposed,  wholly  underground, 
to  use  a  voltage  higher  than  this,  it  must  be  said  that 
high  tension  direct  current  transmission  deserves  more 
than    passing    notice.      The    increase    of    losses    from 


high  tension  direct  current  have  their  advantages 
and  disadvantages.  To  realize  these  both  in  genera- 
tion and  transmission  it  would  be  well  to  look  to 
the  existing  installations.  Schedule  No.  1  shows  at 
a  glance  the  progress  of  the  past  twelve  years  and 
it  is  well  here  to  note  that  all  of  this  is  due  to  the 


A  9000  Volt  Direct  Current  Generating  Pair  at  La  Bridoire. 


corona  and  convection  currents,  especially  at  the 
higher  altitudes,  points  to  the  rapid  approach  of  the 
limit  of  alternating  pressures.  The  limit  of  distance 
in  underground  work  is  very  soon  reached  with  alter- 
nating current.  With  high  tension  direct  current  no 
corona  or  convection  troubles  arise,  and  apparently 
any  reasonable  distance  can  be  covered  either  over- 
head or  underground.     Present  methods  of  generating 

'A  paper  delivered  before  the  San  Francisco  Section  of  the 
American  Institute  of  Electrical  Engineers,  October  28,  1911. 


perseverance  and  skill  of  one  man,  Mr.  Thury,  to  such 
an  extent  that  series  systems  have  come  to  be  known 
as  "Thury"  systems.  If  one  man  can  accomplish  so 
much,  while  a  great  many  have  been  working  on  the 
development  of  the  alternating  system,  it  is  hard  to 
conceive  what  will  happen  when  a  similar  weight  of 
talent  turns  its  attention  to  direct  current.  In  the 
matter  of  the  design  of  high  tension  dynamos  it 
will  be  seen  that  the  figures  for  the  new  station  at  La 
Roziere  show  an  encouraging  outlook. 
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Fig.   2. 


A   Direct    Current    Installation   at   Moutiers, 
Savoy,    France. 


The  Moutiers-Lyons  Transmission. 

As  originally  planned  and  carried  nut  in  \'>0(\  the 
generating  station  at  Moutiers,  Sa\oy,  l''rancc,  gen- 
erated 73  anijjs.  at  57,600  volts  and  transmitted  the 
same  to  two  substations  in  Lyons,  a  distance  of  112 
miles  (180  km.)  This  has  worked  so  successfully 
that  a  new  station  has  been  completed  at  La  Bridoire 
which  generates  150  amperes  at  24,000  to  27,375  volts, 
and  this  together  with  another  station  building  at 
La  Roziere  which  will  add  from  32,000  to  35,500  volts, 
will  be  put  in  series  with  Moutiers,  which,  however, 
will  be  changed  over  to  150  amperes  and  the  three 
in  series  will  give  150  amps,  at  approximately  93,000 
volts.  The  existing  line  and  insulators  will  of  course 
be  changed,  and  additional  load  installed  in  the  sub- 
stations. 

Generators. , 

Fig.  2  gives  a  view  of  the  station  at  .Moutiers. 
There  are  four  sets  direct  connected  to  four  turbines, 
but  insulated  from  them  by  means  of  an  insulating 
coupling.  Each  set  consists  of  two  double  machines, 
separated  by  means  of  another  insulating  coupling. 
Each  double  machine  has  two  armatures  mounted  on 
the  same  shaft. 


Detailed    View    of   Generator. 


One  armature  generates  3600  volts  at  a  speed 
of  300  r.p.m.,  giving  14,400  volts  for  the  set.  The 
four  sets  in  series  give  the  present  line  voltage  of 
57,000.  As  the  middle  point  of  a  pair  of  armatures 
is  connected  to  the  frame  of  the  machine  and  in  case 
of  a  ground  on  the  line,  there  would  exist  approxi- 
mately the  whole  line  tension  between  the  earth  and 
the  iiiachinc,  it  is  very  necessary  that  the  whole  be 
carefully  insulated  from  earth.  This  is  done  by 
mounting  the  machines  on  insulators  which  are  em- 
bedded in  concrete  made  with  lava,  and  the  whole  is 
covered  with  a  layer  of  asphalt.  The  floor  of  the  room 
is  tiled  with  vitrified  tile  and  the  commutators  of  the 
machines  may  be  touched  with  impunity.  Further 
details  of  the  generators  can  be  seen  by  referring  to 
Appendix  A. 

P'ig.  1  shows  a  set  as  installed  at  La  IJridoire. 
Each  armature  generates  150  amperes  at  from  4000 
to  4562  volts  giving  8000  to  9125  for  the  pair.  Ai 
Bosel  four  of  these  will  be  mounted  on  each  turbine 
giving  150  amperes  at  16,000  to  18,250  volts.  The 
generators  at  \\'illesdeii,  London,  England,  are  for 
100  amperes  at  5000  volts  per  armature. 

Turbine  Regulator. 
In  series  with  the  line,  v/itli  a  shunt  inserted,  is 
a  regulator  which  acts  on  all  the  turbines  at  once. 
The  mechanical  connections  to  the  turbines  can  be 
seen  in  Fig.  2.  This  regulator  works  as  follows : 
(See  Fig.  5,  which  is  a  wiring  diagram  of  the  system). 
The  small  motor  M  drives  a  system  of  pawls  contin- 
uously to  and  fro.  The  line  current  passing  through 
the  solenoid  Sf  acts  on  its  armature  which  is  bal- 
anced by  a  spring  and  which  is  attracted  more  or  less 
as  the  current  tends  to  increase  or  diminish.  Its  core 
works  a  lever  which  causes  the  pawls  to  engage  a 
toothed  wheel  which  works  in  either  direction  and 
through  shafting  controls  the  water  in  the  turbines. 
Fig.  3  gives  a  view  of  the  apparatus. 

Svintch  Gear. 

Each  set  has  a  pedestal  (See  Fig.  2)  on  which  an 
ammeter  and  a  volt-meter  are  mounted.  On  top  of  the 
pedestal  two  horn  gap  arresters  in  series  are  located 
and  set  as  a  tension  limit  for  the  group.  The  controll- 
ing switch  for  the  set  is  also  mounted  on  the  standard. 
.\t  the  end  of  the  machine  there  is  a  short-circuiting 
switch  which  is  immediately  tripped  if  the  machine 
reverses  its  direction. 

The  main  switchboard  panel  contains  nothing  but 
an  ammeter  voltmeter  and  wattmeter,  with  their  re- 
spective shunts,  and  a  short  circuiting  switch  for  the 
whole   station. 

Protec';ive  Apparatus. 

The  apparatus  is  protected  from  static  by  40  horn 
gap  lightning  arresters  in  two  sets  of  ten  eacli-in  series 
and  two  sets  in  parallel.  Each  set  is  connected  to 
earth  through  an  electrolytic  resistance  to  limit  the 
discharge  current. 

A  self  induction  is  inserted  in  the  main  circuit 
between  the  machines  and  the  point  of  connection  of 
the  lightning  arresters  to  the  line.  This  consists  of 
10  coils  of  iron  of  square  cross  section,  mounted  on 
insulators  on  the  walls.     See  Fig.  5. 
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Fig.    4.      3800    Volt    Direct   Current    Motors. 


3   -  Ba//Cf(/  of  accumiz/o/orj. 


/?=  Coherer  /?e,^/i/ar;c^ 


Fig.    5.      Diagram    of    Wiring. 

The  Line. 


The  line  consists  of  two  copper  conductors  each 
0.354  in.  (9  mm.)  in  diameter  mounted  on  triple  petti- 
coat insulators.     From  Moutiers  to  Sablonnieres  the 


line  is  on  wooden  poles  and  thence  it  is  on  steel  poles 
which  also  carry  two  three-phase26,000volt  lines.  These 
poles  are  52.5  ft.  (16m)  high  and  317  ft.  (100m) 
apart.  The  resistance  of  the  two  wires  is  about  90 
ohms  and  the  drop  about  7000  volts  corresponding 
to  a  loss  of  525  kw.  and  as  this  is  constant  the  effi- 
ciency of  the  line  is  88  per  cent  with  full  load  of 
4320  kw.  There  are  15  controls  on  the  line  all  con- 
nected by  telephone.  The  part  of  the  line  from 
Vaulx-en-Velin  to  Rue  d'  Alsace,  a  distance  of  6  miles 
is  an  underground  lead  covered  cable.  These  cables 
consist  of  19  wires  of  0.088  in.  diam.  (2.24  mm)  with 
an  insulation  thickness  of  0.71  in.  (18  mm).  The  ca- 
pacity is  0.12  mfds  and  resistance  2  ohms  with  an 
insulation  resistance  of  1610  megohms  per  mile  (1000 
megohms  per  k.m.) 

Substation    at    Vaulx-en-Velin. 

^^aulx-en-Velin  is  the  end  of  the  overhead  line 
and  in  addition  to  absorbing  some  of  the  power  is 
equipped  to  prevent  disturbances  from  the  line  affect- 
ing the  underground  cable  (Fig.  5).  This  protection 
consists  of  horn  gaps,  coherer  resistances  and  Mos- 
cicki  condensers.  There  are  40  horn  gans  arranged 
in  series  parallel  and  having  electrolytic  arresters  in 
series  with  each  group  to  limit  the  current  of  dis- 
charge. 

The  coherer  resistances  consist  of  porcelain  tubes 
with  metal  electrodes  and  containing  a  conducting 
powder  mixed  with  an  insulating  powder.  To  direct 
current  this  offers  a  considerable  resistance,  but  to  high 
frequency  currents  the  resistance  is  much  less  and 
this  allows  the  line  to  discharge.  These  are  connected 
together  bv  gaps  adjusted  to  stand  the  normal  line 
potential. 

The  Moscicki  condensers  are  arranged  in  four 
groups  of.  eight  condensers  in  parallel  on  each  pole. 
They  take  care  of  atmospheric  discharges  which  being 
high  frequency  pass  readily  through  the  condensers 
to  earth. 
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Fig.    6.     Generating    Station    at    St.    Maurice. 

.'\t  present  the  station  has  two  g^roiips  of  d.c.-a.c. 
reversible  motor  generator  sets.  Through  transform- 
ers they  can  take  or  furnish  26,000  volts  three-phase 
alternating  current. 

They  consist  of  two  375  h.p.,  3800  v.  d.c  motors  in 
series  on  the  same  shaft  (Fig-  4),  with  a  500  kw. 
three-phase  alternator  of  10,000  volts.  See  appendix 
B  for  characteristics  of  these  machines.  Ordinarily 
the  motor  drives  the  alternators  but  the  three-phase 
alternators  may  be  run  as  motors  and  the  station 
furnish  d.c.  to  the  station  at  Rue  d'Alsace.  The  speed 
is  kept  constant  by  means  of  a  motor  regulator  which 


Pig.  7.     Line  Voltage  of  27.000  Direct  Current. 


is  similar  in  action  to  the  turbine  regulator  but  which 
is  dri\en  by  means  of  a  belt  off  the  main  shaft.  This 
regulator  adjusts  the  brush  position  to  keep  the  speed 
constant  as  the  load  varies  and  may  be  seen  in  Fig  5. 
Each  set  is  served  by  a  pedestal  on  which  is  a 
voltmeter,  disconnecting  switch  and  tension  limits. 
This  substation  has  just  been  equipped  with  three 
more  150  ampere  motors  at  9125  volts,  to  absorb 
the  power  to  be  generated  by  La  Bridoire  and  four 
similar  motors  will  later  be  installed  to  absorb  the 
])ower  from  the  generating  station  which  is  now  build- 
ing at  La  Roziere. 

Substation  at  Rue  d'  Alsace. 

The  cable  nuis  to  a  switchboard  on  which  are 
mounted  an  ammeter,  voltmeter  and  short  circuiting 
switch.  There  are  at  present  6  machines  driving  500 
kw.  600  v.,  d.c.  dynamos  which  supply  the  street 
cars  of  Lyons.  The  series  machines  are  exactly  the 
same  as  the  3800  v.  machines  at  Vaulx-en-Velin. 

St.  Maurice-Lausanne  Transmission. 

This  transmission  of  4000  kw.  at  27,000  volts  over 
a  distance  of  34.8  miles  (56  km.)  has  been  in  success- 
ful operation  for  the  past  nine  years.  The  generating 
station  at  St.  Maurice  (Fig.  6)  contains  six  sets,  each 
consisting  of  two  machines  generating  150  amperes  at 
2250  V.  in  series  (Fig.  7)  giving  the  line  voltage  of  27,- 
000  volts.  The  switch  gear  and  protective  apparatus 
is  as  before  described.  The  line  consists  of  two 
leads  of  37  wires  of  copper  0.088  in.  (2.25  mm.) 
dia.  Some  success  has  been  obtained  in  using  the 
earth  as  a  return.  The  drop  when  using  copper  return 
is  2160  volts  and  when  using  the  earth  is  1500  volts. 
Thus  the  efficiency  is  92  per  cent  when  using  copper 
return  and  95  per  cent  when  using  the  earth.  The 
power  is  used  principally  at  Lausanne  where  there 
are  eleven  sets  each  of  400  h.p.  using  150  amperes 
at  2100  volts.  Nine  of  those  sets  have  three-phase  50 
cycle  3100  volt  generators  and  two  have  675  volt  d.c. 
generators  for  the  street  car  system  of  Lausanne.  The 
line  is  also  tapped  at  the  cement  works  at  Paudex,  a 
suburb  of  Lausanne,  where  three  400  h.p.  motors  are 
used  to  drive  crushers,  shafting,  etc.,  in  different  parts 
of  the  mill. 

Chaux-De  Fends  Transmission. 

Though  this  transmission  is  neither  large  nor  long 
it  is  a  splendid  example  of  what  is  possible  using 
the  series  system.  The  generating  station  at  Combe 
(jarot  has  provision  for  nine  machines  of  150  am- 
peres at  1800  volts,  of  which  five  are  installed. 
The  line  is  about  26  miles  (42  km.)  long  and  for  part 
of  the  system  two  wires  run  on  each  pole  while  on 
the  remainder  only  one,  as  the  circuit  mciudes  several 
cities  and  factories  in  a  ring.  The  conductor  has  a 
cross  section  of  0.43  sq.  in.  (150  sq.  mm.),  and  the 
line  loss  is  calculated  to  be  6  per  cent  at  full  load, 
but  at  present  is  about  10  per  cent.  The  following 
stations  are  supplied: 

Lode. 

Watch  Factory  140  H.P. 

Bank    20  H.P. 

Chocolate  Factory    40  H.P. 
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Chaux-de  Fonds.  demand  at  certain  points  does  not  necessitate  increase 

Street  car  and  lighting:  tour 2G0  H.P.  JNIotors.  jj^  gj^e  of  mains 

two 100  H.P.  Motors.  r\„  (.i ti         i         i  ^  i_  •    i      i     i       r   ,,        • 

Abbatoirs:    one 50  H.P.  Motors.  ,•      ?"  '^  °^^^"'"  '^^"^  T''  ^^  ''•"^^'"'^  "'"  followutg 

Flour    Mill:    one I4u  H.P.  Motors.          -  ^I'-^^ad vantages,  mostly  of  generation. 

^  ,  ^  1-     Uifhcnltv   of   commntation    of    laroe    currents 

General:    live 27.^  H.P.  Motors.,  f'"""  ^^''''  '^  ^  '^'"g-e  difference  of  potential  between 

bars. 

Molliats.  ->       T\                                1        ■         ,         ,    r                    ,           . 

General:  two l.-^o  H.P.  Motors.  ,        -     Dynamos   must   l,e   insulated    from   earth   and 

trom  prime   mover,   which   may  entail   some  difficulty 

At   Rue  de   rindustrie  at  Chaux-de    I'onds  a  gas  at   extremely  high   voltages. 

engine  reserve- station  consisting  of  two  Deutz  250  h.p.  3.     Present  designs  of  high  voltage  dvnamos  are 

four  cycle,  two  cylinder  horizontal  engines  is  located,  not  adapted  for  connection  to  high  speed  machines, 

while    at    Eplatures    a    Sulzer   850   h.p.    engine    is    in-  ■+•     The  necessitj-  of  arranging  a  large  number  of 

stalled    for    emergencies.  machines  in  series  to  obtain  high  voltages. 

Operation  '^^     '^ '^^    ^'^  losses   in   the   line   are   constant   Init 

-  ,      ,          ■       ,.              ,           .    .  may  be  reduced  for  certain  hours  of  the  dav  bv  reduc- 

1  he   operation   of   both   generating  and   receiving  i„g.  ^,,^  jj^^  ^-^.^^^-^  ^^^^,  ^.^^   ^^^^.^^  ^^  ^,^^  _^-^^^-^^ 

stations  IS  quite  simple.      The  absence  of  switch  gear  g      Maximum  torque  is  limited  and  motors  can- 
impresses  one  with  the  simplicity  of  the  system,      lo  ^^^   be   overloaded.     Almost   all   application    must    be 
put  a  generator  on  the  line  it  is  started  up  on  short  ^,y  notary  transformation, 
circuit   until   its   short  circuit  current  equals  the  line 

current.      It    is    then    switched    in    and    automatically  Factors  Governing  Selection  of  Direct  Current, 

speeds  up  until  it  shares  the  load  equally   with  other  Every  case  is  governed  by  local  and  other  condi- 

generators.  tions,  but  the  following  factors  will  usually  be  found 

In  the  substations  the  motors  are  switched  in  t^)  be  the  most  vital.  If  the  load  is  fixed  and  not  sub- 
series  with  the  line  and  the  brushes  are  automatically  J^ct  to  increase  then  the  selection  of  direct  current 
brought  forward  by  the  regulator  until  the  motor  is  up  or  alternating  current  will  present  no  difficulty.  The 
lo  full  speed.  To  stop  a  motor  the  brushes  are  chief  saving  m  favor  of  direct  current  will  be  in  the 
brought  back  by  hand  until  the  voltage  is  zero  and  ''"e  and  therefore  the  longer  the  line  the  more  likely 
then  the  armature  is  short  circuited.  ''^.at^  '^  ^^''I  be  selected.    Type  of  prime  mover  and  cost 

Any   overload   or  short   circuit  causes   the   motor  o'   current   will  have  to  be  considered  on  account  of 

to  slow'  up  and  if  persistent  the  motor  pulls  up  and  *i-"^C''  ^'^^  1'^^^-     'i^he  direct  current  loss  may  capitalize 

only   absorbs   sufticient   volts   to   overcome   its   ohmic  "i'"'^"  "it'ney  than  the  line  saving.     Size  of  load  and 

resistance.     This   obviates   any   abuse   of  the   motors,  (hstance  will   have  their  bearing  on  size  and   numbei 

though  on  the  other  hand  prevents  their  use  with  an  ^'^  units. 

overload  for  a  short  interval  of  time.  Number  of  dynamos  also  depends  on  voltage  as 

J  „.      ,        ^  at  present,  the  limit  per  armature  seems  to  be  about 

Advantages  and  Disadvantages.  _,oo  ^^^p^res  at  5000  volts.     Four  of  these  can  be  run 

From  the  foregoing  the  chief  advantages  and  dis-  l,y  one  prime  mover  to  keep  down  the  number  of  prime 

advantages  of  the  series  system  can  be  noted.  movers.     It  will  be  interesting  to  hear  from  our  manu- 

The  chief  advantages  of  the  series  system  are  to  facturers  what  they  arc  willing  to  build  at  the  present 

be  found  in  the  line,  but  there  are  also  advantages  of  time, 

operation  and  installation.  Cheapness  of  insulation  will  favor  a  higher  pres- 

1.  Absence  of  all  effects  arising  from  impedance  sure  being  used  with  direct  current  than  with  alter- 
and  capacity.                                                    j  natiiig  current  and  consequenth^  a  lighter  line,   tireater 

2.  Strain  on  insulating  materials  is  by  actual  vdltage  drop  is  permissible  with  direct  current  than 
experiment  less  than  half  what  it  is  with  alternating  with  alternating  current  on  account  of  regulation, 
currents  at  ordinaiy  frequencies.  Insulator  losses  are  I'sually  only  a  portion  of  the  load  is  known  and 
small  and  tlie  absence  of  corona' and  convection  cur-  tlie  ultimate  size  is  unknown.  In  planning  for  alter- 
rent  loss  is  a  favorable  factor,  especially  for  high  nating  current  if  the  area  is  restricted  the  pressure 
altitude  transmissions.  is  fixed.  Imt  for  direct    current    the    current    must    1)e 

3.  Controlling  switch  gear  is  reduced  to  a  mini-  fixed  at  a  ^-alue  which  will  suffice  later,  as  on  the  line 
mum  and  the  operations  of  switching  do  n.ot  tend  to  current  depends  the  size  of  machines  and  a  change 
cause  surges.  \'oltage  regulation  and  parallel  running  of  line  current  would  mean  changing  "all  machines. 
are  eliminated.  Operation  is  simple  and  does  not  By  pntting  up  insulators  with  a  margin  and  commenc- 
call  for  highly  trained  attendance.  ing  with  a  low  pressure  the  load  can  be  increased  by 

4.  It  is  possible  to  transmit  to  any  reasonable  installing  more  units  in  series  and  increasing  the  pres- 
distance  and  verv  long  underground  lines  are  also  sure.  This  means  that  the  direct  current  system 
possible.  Transmission  line  construction  both  in  cop-  would  not  be  as  efficient  in  the  beginning  as  when 
per  and  insulators  is  much  cheaper  than  with  alter-  the  load  increased.  This  current  may  be  increased 
nating  current.  W'ires  can  be  spaced  any  distance  bv  putting  pairs  of  units  in  parallel.  The  jMoutiers 
apart  and  a  break  in  the  line  only  affects  a  part  of  it.  Lyons  transmission  was  worked  for  five  years  as  a 
Underground  transmission  is  cheaper.  Allowable  line  75  ampere  line  and  now  will  be  connected  into  a  150 
drop  mav  be  greater  than  with  alternating  current.  amjiere  line,  by  using  the  generators  in  pairs  in  par- 

5.  A  number  of  direct  current  systems  can  readily  allel.  The  voltage  generated  by  Aloutiers  will  be  less 
he  coupled  together  with  absolute  safety.     Increase  in  but  the  addition  of  the  new  station  at  l.a  I'.ridoire  and 
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Schedule  No.  i. 

Date        I..iii'  I'ine         Tctal        Dis- 

of          Cur-  Pres-          out-        tance 

Inaugu-    rent  sure            put            in             TJetails  (if  Machine  fnlt-s. 
ration. Amperts.volts.         K.W.     Miles.     No,     Volts.     K.W.     R.P.M.         Remarks. 

Ste.    Acquedotto    de    Ferrari.    Galliera.    Italy 1889            45  14,000          630          ST..')        18                                                          Ring  circuit 

Service   ties   eaux    tie   Zug.    Switzerland    1891            50  .     8.000          400          14.9          5          liioo            .so          3'0 

Papeterles    de    Biberist.    Switzerland    1893            40  S.800          272          11.5          2          3400          136 

Communes  du   Val  de  Travers.  Switzerland    1895            65  9.100          590          21.7          3          2600          170          260         Ring  circuit 

1  130(1            .S5          450 
Ste.    dEclaiiage    Klectrique,    Brescia.    Italy 1895            50  10.500          525          16              3           1500            75 

2  3000  150 

Ste.    Riimanile    dElectricite.    Switzerland    1895            50  14,000          700          11.2          4          3500          175           ...         Ring 

Communes    de     la    Cliaux    de     Fonds    et    du    Locle 

Switzerland     1895          150  12.600        ISDO          16.1          7          1800          270          300 

Chaux    de    Fonds,    Reserve    Plant     150  5,000          750                            1           2000          300          300 

I'sines    Electriques    d'  Eisenbourg,     Ikervar-Stein-  3          1000         150         180 

amanger.    Hungary    1896            65  9.000          585          40.4          6          1500            97.5      260 

La    Papelera   Espanola.   Renteria,   Spain    1896           65  13.280         863            8.7         3          2600         169           90 

2  2740  178 

Ste     In.lnstrielle    d'Electriclte.    Rieti,    Italy    1896            30  12,000          360          18.6          4          3000            90 

V    Dunand.   Batoum,  Russia    1899            50  2,600          130            6.2          2          1800            65 

I'sines    Electriques    d' Eisenbourg,    Ikervar-Sopron, 

Ilungarv     1899            40  .10,000          400          74.6          4          2500          100                        Ring 

Mines   de    Plomb,    Linares.    Spain    1900            60  10,500          630          18.6          3          3500          210 

St    Maurice-Lausanne,  Switzerland    1902          150  27,000        4050          34.8          6          4500          337          300 

Moutlers-Lvon,  France   1906            75  57,600        4230        112a            4        14400x      1080          300 

I^    Bridoire,    France    1911          150  24.000        3600               b            3          SOOOxx    1200          428 

27.375         4110  9125         1370 

La   Roziere   a   Bosel.    I'"rance    Building  150  4800              c            2        16000x      2400          428 

5480  d  18250        2740 

Willesden.    England    1911         1*0  15,000       1500           7d           3         5000         500 

x  4  armatures  on  each  shaft,      xx  2  armatures  on  each  shaft,  a.     6   miles   of  underground  cable,     b.     To   be  cut   in   series   with 
existing  Moutiers-Lvons   line.       c.     7.5  miles  from  Moutiers  and     to     work     In     series    with     Moutier     and     La     Bridoire,     giving, 
approximately   93,000   volts.       d.     Underground  cable.       To  be  later  part  of  SO   mile-120, 000  volt   circuit   wholly   underground. 

La  Lozierc  will  increase  the  line  voltage  from  57,600  moment  later  the  house  physician  came  in.     On  leav- 

to  93.000.  '"g  'lie,  he  said  that  I  would  be  notified  when  to  come 

Appendix.  down  to  the  treatment  room.     Soon  after  his  call  an 

A.  thiirin(iTiNiu-»  of  Moutieri.  (;eiierii«i.r».  electric  sign  on  the  walls  flashed  the  words,  "Treat- 
No     of    armature     *  Hient   RoOm.' 

Volts    per   armature    *">"" 

Ampeies   ;::::::.':::;]:;;;;:     300  ""'^•'"    going    down    to    that    apartment,    I    had    an 

Poles' .'.'.'.■.'.'.■.■.'.'.'.'.'.■.■.'.'.'.'.'■'.•  "■' J  «„  electric-light  bath,  after  which   the   physician  applied 

flianmer  of  a/mature  Vi'23.6  cmV.'.'.'.'.'.'./.'.'.'.'.'.".'.  ■■-  48'.6"  electric  spongcs  to  my  achiug  joints.    When  I  returned 

No'''oVX1s'in'a?mature" .':'".'.  .•..•.■.■.•.■.■.■.■.■.■.■.•.■.■-■.•.■.    Ill  to  my  room  the  electric  telephone  at  the  head  of  my 

No  of  coils  ■■■■;■■■:■■■■-:■ ;    ^99  bed   rang,  and  lying  there,  I   talked  to  mv   secretary 

No.   of   commutator   segments.  .. til,,  .1        tt                 rr         ,      -ii-          •       ^.r      ■■           '         ^-r      .       . 

Diameter  of  commutator  (110  cm) %.,  "1  '"e  fiousc  ofhcc  builduig  in  Washington.    lie  had 

}^n'^  Z^  r/oid:r."'.^.'.''.^^.".'^"'::::::::::-.:  mailed  me  up  to  ask  after  my  health. 

rr°oss' secuo'n 'orcaX"h.-ushe.;: : : l : l : : : : : : '  \.v-  x  .%l-  "Ji'st  before  day  the  next  morning  I  awakened, 

(30x8  mm)  and  desiring  some  hot  milk,  summoned  the  night  at- 

B.  ,  i,„r«eteri».ie,  o.  mo.orn  nt  v.n.ix-.-„-veiin.  tcndaut  bv  prcssiiig  an  ckctric  button.    When  I  made 

Horsepower    ^aon  1                                                 .                      ,                   .        . 

Maximum  volts  / ■••  ">»|g  known  my  wants  the  attendant  retired,  returning  in  a 

Pole's  ..'.'.'..'...'•.■••■■••■  •■•■ 4  few  moments  with  a  small  electric  stove,  on  which  he 

^:^t"^  °'':'^^''^^^."^-'-''--'''-'-'-^  '<^on    heated    a    palatable   drink.      Before    rising   that 

No   of  bar's'  in'  commutaior  ■:::::::::::.•.::.:::::::    999,^  morning  I  had  an  electric  massage.     The  ■  nurse  told 

uia.  of  commutator  <"»  cm) ......  •^- ^''■„  nie  that  he  had  just  been  attending  a  patient  with  a 

Useful  width  of  commutator   (11   cm) '-^  i   .       ,          ^      ■    n           ,•          j  ,  •        , 

No.  of  brush  holders  *  rliill,  and  had  materially  relieved  him  by  packing  elec- 

g^i^er^^n*^;""": .-.  .v. . .  ..V.V.V..V.-.V  1:2  x  .32  trie  bed-warmers  about  him. 

„,  "During   the    forenoon    I    had    a    slight    attack   of 

THE    ENGINEER    AND    CITIZENSHIP.  nervousness.     I  was  placed  in  an  electric  chair,— not 

BY  j.\Mi.^  A.  I'..  s(  1    ...  -  ^y^^  electric  chair— and  its  gentle  vibrations  soon  sent 

This  IS  an  age  of  e  ectric.ty.                   ^n.^^e..  to  '"^  ««  i^to  a  soothing  sleep. 

-Thirtv  vears  airo,    said  a  member  ot  Congress  to  •       .u      r^               f  i     i 

imriv   xcd..  d^  ,  During  the  afternoon  I  had  occasion  to  communi- 

a    newspaper   repor  er      I    walked   six   miles   o^er   a  ^^^^  ^^.^^  ^  colleague  on  a  matter  that  I  did  not  care 

hoi   and  dusty   road   from   ™f,  ;°""^;>    ^^^^^^^  ,o  trust  to  the  telephone.     Accordingly,  I  telephoned 

county-seat   to   see   a    '^>^5"%*^',f^^!f^  ^J^'^^^^J^     .",;^  to  my  secretary  to  liave  the  member  in  question  call 

on  exhibition  a  light  made  of  electricity,     i  nere  were  ^i     ^  ,^           ,             ^     ,^       ^               ■ 

on  exiiiuuiuu  a  u^                 •    ,  i      i    „  i   „,u^  „.^nt    not  "le  °"  ^he  telautograph  punctually  at  a  certain  minute, 

scores  of  others  in  our  neighborhood   who  went,  not  vi-                  .         r          •      ^       r    ,        ■ 

scores  ui  uuici  5                       t,        .            ,    ,  .  1  his  he  did,  within  a  quarter  of  a  minute  of  the  time 

in  see  the  rircus    but  to  eet  a  sight  ot  this  new  mar-  ,  ,     ,          r       ,       ,     ,          ,            •       .              ,     , 

to  see  ine  circub,  uvu  lu  ^c           t,  j  had  set,  for  the  clock  at  the  sanitarium  and  the  clocks 

vel,  the  electric  light.                          ■  .^^  ^,^^  jj^^^^^  building  are  both  connected  by  electric 

That  was  thirtv  vears  ago.     Last  montri,  on  ad-  .          .  ,     ,                   ^           r^-   ■   ,     ,     ,          ,            •        , 

inai  was  tun  l_>   ^cc  »  ^                 e„K„rK^n  «-,r,i  '^"■e  with  the  government  official  clock  at  the  nationa 

vice  of  mv  phvsician,  I  went  out  to  a  suburban  sani-  &               iij.^^u                j          ,1 

.-    '    ■            ,    r             u        ^t-,^   t^^„Mp        \t  "bservatory,  and   regulated  to  the   second   each   day. 

tariuni    tor    treatment    for    a    rheumatic    trouble.      At  j       ^  a                1           •   j                       <.                      , 

T         I            1     i  ■            +1  of  ^o.r,-;o.i   ,i-,f.  tr,  i-nen  1  sat  down  and  carried  on  a  secret  correspond- 

the  corner  I  took  an   electric  car  that  carried   me  to  ,^-.,.            i,"                   fi-u 

,         „,         T       ,.      ^           i^,~(-^;^  o„+r^t^^K;ip  "^"ce  on  an  electric  telautograph,  by  means  of  which 

the  suburbs.     There  I  entered  an  electric  automobile  u.       1        1^  ■  ■:       .       j-  .             t 

1-11                    -1      f     4-1  ^,.    t^    +!,»    co,->;+ari,,,-n  the  words  were  written  by  electricity  at  a  distance  of 

that    whisked   me   a    mile   farther,   to   the   sanitarium.  .                                               -' 

Having  arrived  there,  I  was  taken  by  an  electric  ele-  ^^S      mi  es.                     ^       re   •     ^     ^          1,     t    .     n   j 
,           .,         ,,   „,i„„4.    i„^„^A    r^,-,  When  1  recovered  sufficiently  to  walk,  I  strolled 
vator    to    mv    room,    where    the    attendant   turned    on  ,,       .     .1                      r     n    1  ■ 
1        1        •     1-   1  ^       J        -4.  1     1         i-u„  ^1^,.+^;,-  fo,-,       A  '"le  dav  up  the  valley  to  the  source  of  all  this  power, 
the  electric  light  and  switched  on  the  electric  tan.     .A  -      •;                   J^                                         ,  .    ,      , 
*  it   was   a  humble   little    stream    that    tumbled    down 

.   A^M.ess  by   the   President    of  Tl.roop  Polytechnic   Institute  tl,roii^h    an    iron    pipe    tO    a    turbine    wheel.       I    do    not 

beforo    the    Los   Angeles   Section.    .A.  T.  K.  E.  -^                              •    1 
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know  which  excited  my  admiration  more,  the  number- 
less uses  to  which  I  had  seen  electricity  put,  or  the 
simplicity  of  this  falling  stream  that  was  the  moving 
power  of  it ;  but  I  do  know  that  my  emotion  did  not 
compare  in  intensity  with  the  amazement  that  I  felt 
thirty  years  before,  when  I  first  beheld  that  glowing 
glass  bulb  under  the  canvas  of  the  old  circus  tent  in 
Indiana." 

I  went  to  that  same  circus.  I  am  willing  to  wager 
a  quarter  of  an  hour — "Time  is  money" — against  any 
reasonable  stake,  that  the  Congressman  is  talking 
about  John  Robinson's  "greatest  show  on  earth,"  and 
that  the  inimitable  clown,  John  Lowlow,  stood  in  his 
sight,  as  in  mine,  pointing  now  and  then  in  comical 
fashion  towards  a  tiny  intermittent  spark  at  the  top 
of  the  center-pole.  Unlike  the  Congressman,  however, 
I  was  not  nearly  so  much  interested  in  the  electric 
light  as  I  was  in  the  circus  itself,  for  it  was  the  first 
1  had  ever  seen.  Unlike  him  again,  my  sensations  at 
that  time  as  awakened  by  my  first  sight  of  the  elec- 
tric lamp  were  not  nearly  equal  to  the  interest  I  feel 
in  standing  before  this  company,  comprising,  as  it 
does,  the  men  who  have  made  possible  the  hydroelectric 
developments  that  lie  behind  all  the  recent  interesting 
experiences  of  the  gentleman  in  Washington.  And 
yet,  after  all,  my  interest  arises  not  so  much  from  the 
wonder  of  your  professional  achievements  as  from  the 
fact  that  the  training  necessary  to  accomplish  them 
justifies  the  somewhat  startling  thesis  of  this  address: 
that  upon  you  rests  the  responsibility,  and  with  you 
lies  the  capacity,  to  render  the  largest  public  service 
possible  at  this  time  to  any  citizens  of  the  republic. 

I  believe  that  a  crisis  confronts  us.  The  Ameri- 
can ])eople  are  determined  upon  a  readjustment  of  the 
relations  between  the  public  and  the  utility  corpora- 
tions, whether  you  like  it  or  not;  and  there  is  grave 
danger  lest  this  readjustment  (which  is  necessary)  be 
harmful  because  ill  advised. 

It  seems  to  me  hardly  possible  to  deny  that  such 
determination  exists;  that  it  constitutes  our  leading 
political  issue.  I  remember  talking  a  few  years  ago 
with  a  great  "captain  of  industry"  who  scouted  such 
an  idea;  he  said  that  the  agitation  for  "progressive" 
policies  was  a  mere  passing  fad,  and  soon  the  Ameri- 
can people  would  jostle  down  to  their  usual  state  of 
sobriety.  I  remember  also  that  he  was  distmctly 
opposed  to  Mr.  Taft's  candidacy  because  Mr.  Taft 
was  "too  progressive" ;  yet  yesterday,  when  President 
Taft  was  enjoying  the  h'ospitality'of  Los  Angeles  and 
Pasadena,  representatives  of  his  party  in  thirty  differ- 
ent States  gathered  in  Chicago  to  endorse  a  presiden- 
tial candidate  in  comparison  with  whom  Mr.  Taft  has 
alwavs  been  the  most  extreme  of  conservatives.  What 
did  we  do  in  California  a  week  ago  today?  So  intent 
were  the  people  on  the  main  question  of  the  election 
that  thev  "voted  in"  every  one  of  the  twenty-three 
amendments  in  spite  of  the  fact  that  the  authors  of 
several  of  these  had  discovered  lurking  dangers,  and 
publicly  requested  that  their  amendments  be  repudiated 
at  the  'ballot  box.  Bring  it  nearer  home.  The  issue  is 
becoming  local  and  municipal.  I  understand  that  here 
in  Los  Angeles  one  of  the  candidates  for  mayor  is 
making  opposition  to  public  utility  corporations  the 
chief  plank  in  his  platform.  In  Pasadena  this  has  been 
the  main  question  of  local  politics  for  several  years. 
I  have  no  doubt  whatever  that  the  utility  corporations 


in  that  and  other  cities  have  been  guilty  of  grave 
error  in  the  past ;  but  I  am  also  sure  that  among  the 
ranks  of  the  reformers  you  may  also  find  evidences  of 
folly,  and  of  prejudice  against  a  fair  adjustment  of 
the  situation.  The  leading  cause  of  the  intense  polit- 
ical agitation  the  country  through  is  this  determina- 
tion of  the  people  to  secure  a  readjustment  between 
the  public  and  the  utility  corporations.  It  is  this  that 
has  given  rise  to  the  adoption  of  the  initiative,  the 
referendum,  and  the  recall  in  California.  Now,  while 
I  have  no  fear  of  the  proper  use  of  these  tremen- 
dous implements  that  we  have  recently  taken  into 
our  hands,  I  am  afraid  of  a  reckless  abuse  of  them; 
and  it  seems  to  me  that  the  engineer  is  today  the 
only  ([ualified  mediator  between  the  people  and  the 
public   utilities. 

Just  here  I  would  like  to  quote  from  an  address 
delivered  by  }ilr.  Justice  Hughes  while  he  was  Gov- 
ernor of  the  State  of  New  York : 

"It  is  the  function  of  law  to  define  and  punish 
wrong-doing,  and  not  to  throttle  business.  In  the 
fields  of  industrial  activity  the  need  is  that  trade 
should  be  fair;  that  unjust  discriminations  and  illegal 
allowances  giving  preferential  access  to  markets 
should  be  prevented ;  that  coercive  combinations  and 
improper  practices  to  stifle  competition  should  be 
dealt  with  regardless  of  individuals ;  but  that  honest 
industrx',  obtaining  success  upon  its  merits,  denying 
no  just  ojiportunity  to  its  competitors,  should  not  be 
put  under  prohibitions  which  mingle  the  innocent  and 
the  guilty  in  a  common  condemnation.     *     *       * 

"Tlie  line  of  progress  lies  not  in  arbitrary  action, 
but  in  securing  suitable  publicity  and  supervision,  and 
by  accurate  definition  of  wrongs  and  the  infliction  of 
proper  punishment.  The  processes  of  justice  may  be 
slower  and  more  laborious ;  but  if  we  desert  the  lines 
of  soljerncss  and  fair  play  to  get  quick  results  through 
arbitrary  interferences  with  trade,  we  shall  find  that 
such  short  cuts  lead  only  to  disaster. 

"  *  *  *  In  our  progress  we  must  seek  to  avoid 
false  steps.  Ours  must  be  the  rule  of  reason,  clear- 
eyed,  calm,  ])atieiit  and  steadfast;  defeating  the  con- 
spiracies of  intrigue  and  escaping  the  pitfalls  of  folly." 
Suppose  that  I  am  a  simple-minded  gentleman  of 
bucolic  tastes,  one  of  whose  chief  assets  is  a  large, 
sleek,  powerful,  but  sometimes  rambunctious  bull. 
Sometimes — especially  if  I  flaunt  an  innocent  pocket 
handkerchief  which  in  his  eyes  appears  as  the  red 
rag  of  sociahsm — he  is  rambunctious  even  to  the 
e.xtent  of  chasing  me  out  of  the  lot  or  throwing  me 
down  and  prodding  my  pockets  inside  out,  or  even 
prodding  in  the  neighborhood  of  the  habitat  of  My 
Lord  Appetite,  who  never  stands  for  credit  but  always 
calls  for  cash  in  spite  of  the  high  price  of  food  stuffs. 
Suppose  that  I  escape  with  my  life,  as  the  American 
people  are  commonly  in  the  habit  of  doing.  Two 
courses  are  open  to  me :  either  I  may  give  way  to  pas- 
sion and  blow  my  bull's  brains  out  with  a  blunderbuss, 
or  I  mav  make  use  of  my  intelligence.  In  the  latter 
case  probably  I  should  get  together  a  band  of  strong, 
wise  and  expert  gentlemen,  such  as  these  before  me; 
drive  my  bull  into  a  corner,  put  a  small  ring  through 
his  nose,  dnd  preserve  him  as  a  valuable  asset  within 
a  reasonable  jiasturage  and  without  danger  to  the 
public  welfare. 
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I  do  not  need  to  make  my  application;  i  see  that 
you  have  already  made  it  for  yourselves. 

In  order  that  engineers  may  render  the  immense 
public  service  which  the  times  demand,  it  is  not  suffi- 
cient that  they  possess  merely  a  professional  compe- 
tence. Such  competence  may  fairly  be  assumed.  But 
in  addition  to  this,  the  crisis  requires  that  an  engineer 
shall  be  a  man  of  affairs ;  versed  in  business  usages 
to  the  e.xtent  of  being  an  "efficiency  engineer" ;  but 
versed  also  in  economics  and  the  history  of  American 
political  reform.  The  helpful  engineer  must  be  noth- 
ing less  than  a  publicist.  It  is  a  pity  that  our  word 
"politics"  has  fallen  into  such  sad  repute.  In  its 
origin  it  is  a  word  of  dignity;  denoting  labor  for  the 
common  welfare,  the  common  weal ;  that  is  to  say,  the 
commonwealth.  An  engineer  must  not  only  know  his 
own  profession  but  he  must  know  politics ;  be  in  touch 
with  the  spirit  of  the  times  and  able  to  assist  in  a 
proper  direction  of  political  reform.  I  wish  that  if 
this  talk  bore  no  other  fruit  it  might  at  least  bring 
to  your  attention  Mr.  Herbert  Croly's  book  on  the 
"Promise  of  American  Life."  Himself  an  engineer, 
he  has  traced  in  a  logical  and  philosophic  manner  our 
political  growth ;  pointed  out  the  problems  that  con- 
front us;  and  then,  with  the  skillful  hand  of  a  master, 
has  planned  the  way  for  constructive  reform. 

An  engineer,  then,  in  addition  to  being  profession- 
ally competent  must  be  a  man  of  aft'airs  and  publicist; 
but  beyond  that  and  above  all  that  he  must,  in  order 
to  do  his  great  work,  be,  to  an  extent  required  of  no 
other  profession  today,  a  man  of  known  unimpeach- 
able integrity.  When  you  come  to  the  very  crux  of 
the  matter,  the  real  obstacle  in  the  pathway  of  your 
helpfulness  to  the  public  is  the  stumbling-block  of 
doubt,  or  lack  of  confidence,  on  the  part  of  the  people 
m  your  incorruptibility.  I  do  not  question  that  the 
character  of  the  average  engineer  is  far  above  that  of 
the  average  man  in  the  street ;  my  point  is  that  you 
must  have  an  extraordinary  hold  upon  the  people  in 
order  to  win  their  confidence  at  this  crisis,  so  that 
they  will  give  into  your  hands  the  solution  of  obscure 
and  complex  problems  with  which  you  alone  are  com- 
petent adequately  to  deal. 

It  seems  to  me  that  the  very  nature  of  your  pro- 
fession should  make  possible  the  attainment  of  extra- 
ordinarily high  standard  of  character.  Take  your  vo- 
cation, if  you  please,  in  comparison  with  the  "three 
learned  professions,"  as  they  used  to  be  known.  The 
physician  necessarily  juggles  with  the  credulity  of 
his  patient,  and  plays  upon  his  foibles  in  order  to  re- 
lieve him  of  imaginary  ailments ;  thus  the  physician 
is  open  to  subtle  temptations  that  may  undermine  ab- 
solute truthfulness  of  character.  The  lawyer,  by  the 
very  nature  of  the  case,  must  consider  solely  his 
client's  point  of  view  and  become  a  special  pleader, 
committed  by  duty  to  prejudice.  Even  the  clergy- 
man, in  order  to  harmonize  the  entire  body  of  scrip- 
tural teaching,  is  in  danger  of  quibbling  with  his 
exegesis.  But  it  is  yours  to  seek  the  clear,  cold  truth, 
and  to  declare  it  without  fear  or  favor.  This  is  the 
chief  glory  of  science,  high  priestess  of  our  modern 
civilization.  If  you  fail  from  the  high  standard  of 
truth,  it  is  likely  to  be  not  by  virtue  of  these  subtle 
temptations  that  beset  members  of  other  professions, 
but  from  those  that  are  gross  and  palpable,  amounting 
to  the  sheer  corruption  of  bribery.    When  the  Ameri- 


can people  attain  to  complete  confidence  in  the  miim- 
peachable  integrity  of  the  engineering  profession,  their 
Yankee  common  sense  will  lead  them  to  turn  over 
into  3'our  hands,  as  a  commission,  the  complicated 
questions  involved  in  the  readjustment  upon  which 
they  are  determined;  and  then  this  readjustment  can 
be  wisely  accomplished,  with  the  avoidance  of  that 
havoc  which  comes  from  ignorant  bungling  with  a 
delicate  mechanism.  I  repeat  the  thesis  with  which 
I  began ;  that  upon  you  rests  the  responsibility,  and 
with  you  lies  the  capacity,  of  rendering  the  largest 
public  service  possible  for  any  class  of  American  citi- 
zens at  this  time. 

Speaking  as  one  interested  in  the  progress  of  edu- 
cation, it  seems  to  me  that  there  is  no  more  important 
duty  for  an  educator  than  to  assist  in  the  training  of 
such  engineers  as  those  I  have  attempted  to  describe. 
Indeed,  the  more  I  think  upon  the  subject  of  engineer- 
ing education,  the  more  strongly  do  I  come  to  believe 
that  the  modern  engineering  college  is  in  process  of 
evolution  into  the  typical  twentieth  century  school 
for  all  sorts  and  conditions  of  men.  Suppose  even 
that  a  boy  is  going  to  be  a  preacher  or  a  lawyer.  I 
go  so  far  as  to  say  that  he  would  make  no  mistake 
in  taking  our  courses.  He  would  get  his  Hebrew  and 
Greek  or  his  Blackstone  after  leaving  here — in  his 
professional  school — with  philosophy  and  psychology 
and  the  rest  of  it,  which  we  do  not  profess  to  supply. 
Here  he  would  get  as  much  English  and  Erench,  or 
German  or  Spanish,  with  history  and  civics  and  busi- 
ness law,  as  he  could  get  at  the  old-fashioned  school ; 
and,  in  addition,  such  a  working  knowledge  of  science 
as  would  put  him  in  touch  with  the  spirit  of  his  age, 
besides  providing  a  means  of  making  his  living  should 
he  wish  after  all  to  quit  preaching  or  to  give  up  law. 

I  believe  that  as  the  engineer  stands  today  as  po- 
tentially the  type  of  the  most  useful  American  citizen, 
so  the  engineering  schools  are  developing  into  a  true 
pattern  for  the  school  of  tomorrow,  whose  chief  mis- 
sion must  be  a  high  citizenship,  trained  in  the  higher 
efficiency. 


HOW   TO    DETERMINE   THOROUGHNESS   OF 
COMBUSTION.  ' 

RV    ROIUOUT    SIBLEY. 

In  previous  lectures  we  have  found  that  when  fuel 
is  burned  in  combustion  the  flue  gases  are  composed 
principally  of  carbon  dioxide,  carbon  monoxide,  super- 
heated steam,  oxygen  and  nitrogen.  It  is  of  utmost 
importance  at  times  to  know  the  proportions  of  these 
different  gases  as  they  are  found  in  the  chimney  of 
the  power  plant.  If  now  some  device  can  be  rigged 
up  in  which  we  can  absorb  the  gases  in  definite  pro- 
portions by  volume  in  separate  bottles  our  task  is 
accomplished. 

It  has  been  found  in  the  stud}'  of  chemistry  that 
a  mixture  containing  one  part  by  weight  of  caustic 
potash  in  two  and  one-half  parts  of  water,  will  absorb 
carbon  dioxide.  Similarly  by  dissolving  one  part  by 
weight  of  pyrogallic  acid  in  two  parts  of  hot  water 
and  three  parts  of  caustic  potash  solution  as  described 
above  the  resulting  mi.xture  will  absorb  oxygen.     And 

'Thi.s  paper  comprises  the  Tenth  Lecture  of  the  "Primer  of 
Applied  Thermodj'namics."  whicli  is  a  resume,  devoid  of  hig'her 
matliematics.  covering  the  essentials  of  a  series  of  lectures  now 
being:  given  by  the  editor  of  this  Journal  before  the  Mechanical 
Engineering  students  at   the   University   of   California. 
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finally  by  dissolving  one  part  by  weight  of  cuprous 
chloride  in  seven  parts  of  hydrochloric  acid,  then  add- 
ing two  parts  of  CDpper  clip])ings  and  let  stand  for 
twenty-four  hours,  afterwards  adding  three  parts  of 
water  before  using,  a  mixture  is  found  which  readily 
absorbs  carbon  monoxide  gas.  Now,  then,  if  we  can 
entrap   a   known   volume   of   flue   gas    under   a   given 


NsS^il^ 


i-'iji 


Improved    Orsat    ArP"'':itii>*- 


pressure  and  tlien  force  this  gas  into  intimate  contact 
witli  each  of  these  solutions  in  turn  until  these  par- 
ticular gases  are  absorbed  in  their  respective  bottles 
and  then  measure  the  volume  left  under  the  same 
original  pressure,  we  can  comj^ute  at  once  the  per- 
centage of  volume  of  each  of  the  tlirec  particular 
component  gases  above  mentioned  in  the  flue  gases. 
Keijeating  this  process  with  utmost  thoroughness  we 
finally  determine  with  exactness  the  carbon  dioxide, 
carbon  monoxide  and  oxygen  in  the  flue  gases.  The 
superheated  steam  in  the  escaping  gases  is  condensed 
into  water  during  the  measuring  of  the  other  gases. 

The  action  of  hydrogen  in  coal  or  other  fuel  is  to 
increase  the  apparent  percentage  of  nitrogen  in  the 
flue-gases  Ijecause  of  the  condensation  of  the  water 
vapor  at  the  time  of  the  analysis.  The  nitrogen,  how- 
ever that  accompanied  the  oxygen  with  which  the  hy- 
drogen combined,  maintains  its  gaseous  form  and 
passes  intxj  the  analyzing  apparatus  with  the  other 
gases.  Hence  although  by  means  of  our  apparatus  we 
measure  the  carbon  dioxide,  carbon  monoxide  and 
oxygen  on!}-,  we  can  compute  the  other  constituents; 
namely,  water  and  nitrogen. 

The  socalled  Orsat  apparatus  is  usually  employed 
to  accomplish  the  results  above  described.  Fig.  26 
is  an  illustration  of  this  apparatus.  It  is  convenient 
at  times  to  have  a  permanent  record  of  the  CO=  or 
carbon  dioxide  content  in  the  chimney  gases.  Fig. 
27  is  a  socalled  combustion  recorder  which  records 
the  carbon  dioxide  content  at  all  times.  The  instru- 
ment shown  has  been  tested  by  the  Bureau  of  Stand- 
ards and  found  from  a  series  of  tryouts  to  have  an 
error  well  within  0.75  of  one  per  cent. 

It  is  interesting  to  note  that  air  is  found  by  ex- 
periment to  be  composed  of  79.09  per  cent  of  nitrogen 
and  20.91   per  cent  oxygen  by  volume,  and  7f^.S>?  per 


cent  of  nitrogen  and  23.15  per  cent  oxygen  by  weight. 
Since  one  unit  by  volume  of  oxygen  forms  one  unit  by 
volume  of  carbon  dioxide  in  the  burning  of  pure  car- 
bon, the  actual  percentage  of  nitrogen  in  the  chimney 
gases  is  not  altered  but  should  remain  79.09  per  cent. 
On  the  other  hand  one  unit  by  volume  of  oxygen  forms 
two  units  by  volume  of  carbon  monoxide  gas.  Hence 
when  pure  carbon  is  the  fuel,  the  sum  of  the  percent- 
ages of  carbon  dioxide,  oxygen,  and  one-half  the  car- 
bon monoxide  must  be  in  the  same  ratio  to  the  nitro- 
gen as  is  oxygen  in  the  air;  namely,  20.91  to  79.09. 
This  is  a  convenient  check  in  computations.  Thus  an 
analysis  of  chimney  gases  is  found  to  contain  by  vol- 
ume 9.5  per  cent  carbon  dioxide,  5.2  per  cent  oxygen, 
10.2  per  cent  carbon  monoxide  and  75.1  per  cent 
nitrogen,     .\ccording  to  the  law  above  we  should  have 

10.2 

(9.5 -f  5.2  + -^)    :    75.1=20.91    :    79.09 
2 

By  actual  multiplication  the  relationship  will  be 
found  very  approximately  true.  In  fact  well  within 
the  limit  of  error  in  a  careful  analysis. 

As  fuel  usually  contains  some  hydrogen  we  can- 
not apply  the  above  test  to  the  chimney  gas  analysis 
unless  that  proportion  of  nitrogen  which  was  in  the  air 


Fig.    27.     Carbon   Dioxide   Recorder. 

that  went  towards  consuming  the  hydrogen  be  sepa- 
rately accounted  for.  This  can  be  done  by  computa- 
tion involving  the  hydrogen  content  in  the  fuel. 

It  is  seen  that  the  analysis  made  by  the  Orsat 
apparatus  is  volumetric  or  in  proportion  to  the  vol- 
umes of  the  component  gases.    It  is  frequently  neces- 
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sary  to  convert  proportions  in  volumes  to  propor- 
tions by  weiglit.  In  order  to  accomplish  this  result 
it  is  simply  necessary  to  multiply  the  percentages  by 
volume  b}^  the  molecular  weight  of  the  gas,  and  divide 
by  the  sum  of  all  the  products.  The  quotient  so  ob- 
tained will  he  the  percentage  by  weight. 

In  the  Third  Lecture  of  this  series  we  found  that 
chemical  substances  combine  according  to  certain 
definite  parts  by  weight,  which  are  multiples  of  the 
socalkd  atomic  weights.  These  can  be  found  in  any 
book  on  elementary  chemistry.  The  molecular 
w  eights  of  the  gases  met  with  in  flue  gas  analysis  are 
easily  determined  from  these  atomic  weights.    Thus, 

Substance  Chemical  Formula  Molecular  Wtsiget 

Carbon  dioxide  CO=  12  +  2  X  16  =  44 

Carbon  monoxide  CO  1 2 -|- 16  =  28 

Oxvgen  0=  2X16=32 

Nitrogen  .N=  2  X  H  =  28 

We  are  now  ready  to  compute  every  factor  enter- 
ing into  combustion  analysis.  The  facts  desired  in  a 
test  are  the  following: 

1.     The  flue-gas  analysis  by  weight. 

The  pounds  of  air  required  per  pound  of  fuel. 
The  pounds  of  air  actually  supplied  per  pound 


2 
3. 
of  fuel. 

4. 


The  weight  flue  gases  per  pound  of  fuel. 

5.  The  ratio  of  the  air  supplied  per  pound  of  fuel 
to  that  theoretically  required. 

6.  Heat  Balance. 

Let  us  take  for  example  data  from  an  oil-burning 
test  with  a  Ilohenstein  marine  water-tube  boiler  made 
with  California  oil  by  the  U.  S.  Naval  "Liquid  Fuel" 
Board.  The  analysis  by  weight  of  the  oil  fuel  was 
as  follows:  carbon,  81.52  per  cent;  hydrogen,  11.01 
per  cent ;  sulphur,  0.55  per  cent :  oxygen,  6.92  per  cent. 
The  analysis  of  the  chimney  gases  by  means  of  an 
Orsat  apparatus- was  b}'  volume  as  follows:  carbon 
dioxide,  8.6;  oxygen.  11.0;  carbon  monoxide,  1.1  :  nitro- 
gen, 79.3.  The  temperature  of  the  boiler  room  was 
98°  F.,  the  temperature  of  the  steam  for  atomization 
352°  F.,  and  that  of  the  escaping  chimney  gases 
535°  F.  The  equivalent  evaporation  from  and  at 
212°  F.  was  12.10  lb.  of  water  per  lb.  of  fuel  oil. 

1.  The  flue  gas  analysis  by  weight.  .Applying 
our  rule  given  above  we  have: 


carbou  dioxide  x  mol.  wt.  =:   8.6  X  44 : 


378.2,- 


-=12.70 


2981 
352 


oxj-gen 


X 


=  11.0  X  32=    352.0,- 


:  11.82 


car.  monoxide  X 


nUrogen 


=    1.1  X  28: 


2981 

30.8 

30.8, =    1.03 

2981 


=  79.3  X  28  =  2220.0, 


2220 


=  74.50 

2981       

2981.0  100.00 


2.  The  pounds  of  air  required  per  pound  of  fuel. 
By  reference  to  page  329  in  this  series  of  lectures,  w-e 
find  that  the  weight  of  air  required  for  ])erfcct  com- 
bustion of  each  pound  of  fuel  is 


11.52  C -i- 34.56    (H- 


0  -I-  4.32  S. 


Hence  substituting  from  the  analysis  of  the  fuel 
given  above   we  have 

0.0692 

11.52  X  0.8152  -I-  34. 56  (0.1101 )   -f-  4.,32x 0.0055=  12.92 

8 

3.  The  [jounds  of  air  actually  supplied  per  pound 
<if  fuel.  There  are  a  number  of  different  ways' of  arriv- 
ing at  this  result.  The  more  accurately  the  data  is 
compiled  both  in  the  analysis  of  the  fuel  as  well  as  in 
I  hat  of  the  flue  gases,  the  more  nearly  will  the  results 
tally  by  the  different  methods. 

X 

.\ir  actuall.v  supplied  per  lb.  of  fuel  =  3.032  ( )  C  .  .   ( 1 ) 

CO,  +  CO 

CO.  -t-  J  CO  -f  O 

Also,  =11.52  X  XC-f  34.56  H    (2) 

CO.,  +  CO 

A  more  accurate  formula,  however,  is  derived  in 

the  following: 

Let  a  =  percentage  by  volume  of  CO. 

b=  "     o: 

c=  CO 

d=  ■■        "      N 

As  shown  abo\e  we  can  convert  these  percent- 
ages at  once  into  percentages  by  weight.  Let  us  take 
N  units  by  w-eight  of  the  Hue  gas  and  at  once  the  per- 
centages by   weight  become 

44  a                    28  c 
CO,  = CO  = 

X  X  ' 

32  b                    28  d 
0,  = N,  = 

X  X 

and  the  following  ecpiations  may  be  written  at  once : 
Weight  of  carbon  burned  to  CO,  in  x  units  by  weight  of  gas 

12 
=  —  X  44a  =  12a 
44 

Weight  of  carbon  burned  to  CO  in  x  units  by  weight  of  gas 

-c  =  12c 

Total   weight  of  carbon   burned  in  x  units  bv  weight  of  gas 

=  12  (a-f-  c) 
Total  weight  of  carbon  burned  per  unit  by  weight  of  gas 

12  (a -HO 


Total   weight   of  gas   generated   per   lb.   of   carbon 

X 


12  (a  +  c) 


The  constituents  of  this  last  weight  are  as  follows: 
Weight  of  CO,  per  lb.  of  carbon  burned 


44ax 


44a 


12x  (a -I- c)       12(a-J-c) 


-lbs. 


Weight  of  O,  per  lb.  of  carbon  burned  ^w,: 


32b 


lbs. 


12  (a-f-c) 


Weight  of  CO  per  lb.  of  carbon  burned  =:W3  =  - 


28c 


lbs. 


12(a-l-c) 


28d 


lbs. 


Wei.ght  of  X.  per  ib.  of  carbon  burned  ^w^r 

12  (a-f-  c) 

Total  weight  of  gases  wg-  per  lb.  of  fuel  burned,  it  there 
are  proportions   of  carbon   by  weight  in   fuel  is 

C  (44a  J-  -'1  ■!.    '    :."<f  -I-  28d) 
wg-  = lbs. 
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(3) 


(3a  -I-  3c) 

Substituting   in    tlie   three   different    formulas    we    derive 
results  as  shown. 


N 


3.032  {- 


11.52  X 


CO,  +  CO 

CO,  X  J  CO  +  O 


79.3 

)  X  C  =  3.032  ( )  X  .81.52  =  20.22  .   (1) 

8.6  +  1.1 


X  C  +  34.56  H  =  11.52  X- 


8.6  +  0.55  +  11 


CO,  +  CO  8.6  +  1.1 

X  .8152  +  36.56  X  .1101  =  ?3. 54 (2) 

C(lla+8b+7c  +  7d)        .8152(11x8.6+8x11  +7X1.1+7X79.3) 

(3a  +  3c)                                       3X8.6  +  3X1.1 
=  25.6 (3) 

4.  The  weight  of  flue  gases  per  pound  of  fuel. 
Since  we  have  computed  in  3  the  pounds  of  air  sup- 
plied per  pound  of  fuel  evidently  if  we  add  to  this 
weight  (I — A),  where  A  is  the  proportion  of  ash  per 
pound  of  fuel  we  have  at  once  the  weight  of  flue 
gases  per  ])ound  of  fuel.  Taking  the  result  obtained 
from  the  accurate  formula  3  in  the  above,  we  ha\e  for 
our    illustrative    example 

Weight  of  flue  gases  per  pound  of  fuel  =  25.6  +  1  =  26.6 

5.  The  ratio  of  the  air  supplied  per  jjound  of  fuel 
to  that  theoretically  required.  The  nitrogen  in  the 
flue-gas  represents  the  nitrogen  content  in  the  whole 
amount  of  air  supplied  since  as  we  have  previously 
seen,  nitrogen  is  an  inactive  substance  and  does  not 
enter  into  combination  in  flue  gases.  The  free  o.wgen 
which  is  shown  in  the  analysis  indicates  an  oversupply. 
Xow  each  unit  volume  of  oyygen  is  accomi)anied  in 
air  by  3.782  volumes  of  nitrogen.  Hence  tlie  actual 
quantity  of  air  necessary  for  perfect  combustion  is 
proportional  to  X — 3.782  O.  The  rate  of  air  supplied 
to  air  theoretically  required  is,  therefore 

N 


N  —  3.782  O 
79.3 


:2.05 


79.3  —  3.782  X  11.0 

.\s  a  check  on  the  abo\e  result  let  lis  apply  the 
ratio  of  results  computed  in  3  and  2. 

25.6 


ratio  = 


--2M 


to 


12.92 

which  is  practically  identical.  An  error  is  liable 
creep  in  the  analysis  of  the  ftie1,  the  ciiimney  gas  or 
in  Ixilh,  consequently  great  care  must  be  obser\e<l  if 
true  and   concordant   results   are   desired. 

6.     The  heat  balance — 

(a)  The  heat  lost  in  the  flue  gases.  In  our  study 
of  economizers  we  have  previously  found  on  page 
267,  that  the  heat  lost  in  the  flue-gases  per  pound 
of  fuel  is  0.24  W  (T  —  t).  in  which  \V  is  the  weight  of 
gases  formed  per  pound  of  fuel,  0.24  the  specific  heat, 
T  the  outgoing  temperature  of  the  gases  and  t  the  en 
tering  temperature.  Hence  substituting  our  value  for 
VV  obtained  in  4,  we  have 

0.24  W  (T— t)  =0.24  X  25.6  (535  —  98)  =2683  B.t.u. 

Substituting  in  Dulong's  formula  derived  on  i)age 
250,  I  find  the  t(jtal  heat  value  of  the  fuel  to  be 

0 
14,600  C  +  62.000  I H )  +  4000  S 


=  •14,600  X  .8152  +  62,000  (.1101- 


.0692 


)  +  4000  X  .0055 

8 
=  18,202  B.t.u. 
Hence  percentage  of  heat  loss  in  flue  gases 

2683 

= =  14.7 

18202 

(b)  Loss  due  to  moisture  formed  by  burning  of 
hydrogen.  On  page  2.S0  we  have  the  following  for- 
mula for  losses  of  this  nature  : 

Heat  loss  in  moisture  per  lb.  o£  l'uel=(9H  +  W)  1212.9  — t 
+  970.4  +  0.48  (t.  — 212)] 

Since  our  analysis  shows  no  water  present  as  such 
in  fuel  W  =  O.     Hence,  substituting,  we  have 
9  X  •1101[212.9  — 98  +  970.4  +  0.48(535  — 212)]  =  1326    B.t.u. 

Hence  percentage  heat  lost  in  moisture 

1326 

= =7.3% 

18202 

(c)  Loss  due  to  incomplete  combustion  of  car- 
bon. Since  on  page  329,  we  find  that  14,600  B.t.u. 
>hould  be  given  out  in  perfect  combustion,  we  have 
a  definite  loss  when  carbon  monoxide  is  formed  as 
only  44.-^0  B.t.u.  are  given  out  per  pound.  Hence  such 
a  loss  is  evidently  computed  by  the  formula, 

C  X  - 

Cu,    ,    vu 

10,150  X  1.1 


.8152  X 


:938  B.t.u. 


8.6  +  1.1 

Hence   i)ercentage   heat 
bustion 

938 


lost    in    incomplete   com- 


5.2^:{ 


1S202 

(d)  Loss  due  to  superheated  steam  used  in  spray- 
ing oil  is 

0.48W„(T  — to) 
in  which  W'.^  is  the  lb.  of  steam  used  in  atomiza- 
tion  per  lb.  of  fuel,  T  the  temperature  of  out-going 
gases,  ta  the  temperature  of  the  steam  used  in  ato- 
niization  and  K  is  the  specific  heat  of  superheated 
steam  for  the  range.     Substituting 

O.tSWn  (T  — t:,)  =0.48  X  0.770  (535  —  352)  =67.5    B.t.u. 

Hence  percentage  heat  lost  in  superheated  steam 
of  atomization 

67.5 

= =  0A% 

18202 

(e)  Stray  losses.  Under  this  coluiiui  is  classed 
all  other  losses;  such  as,  radiation,  air  drafts,  etc.  This 
is  compiled  b}'  adding  all  the  entire  losses  together 
with  the  heat  absorbed  by  the  boiler  and  subtracting 
this  total  from  the  total  calorific  value  of  the  fuel.  In 
j)eriorming  this  operation,  we  find  that  in  this  case 
the  total    stra}-  loss  is  1452.3  B.t.u.     Hence  stray  loss 

1452.5 

= =  7.9% 

18202 

(\)  Heat  absorbed  by  boiler.  This  is  computed 
by  taking  into  account  the  total  heat  represented  in 
the  pounds  of  steam  formed  per  pound  of  fuel  con- 
sumed a.s  illustrated  in  detail  on  page  332. 
example  here  given,  we 
the  boiler 


In  our 
have  total  heat  absorbed  by 
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12.10  X  970.4  =  11735  B.t.u.   per  lb.  of  oil  fuel. 

Hence  boiler  efficiency 

11735 

= 64.5% 

18202 

Thermotwisters. 
1.  In  a  government  test  on  a  marine  boiler  made  with 
California  oil  the  following  data  were  taken.  The  analysis 
by  weight  of  the  oil  fuel  was  as  follows:  Carbon  81.52%; 
hydrogen  11.01%;  sulphur  0.55%;  oxygen  6.92%.  The  analysis 
of  the  chimney  gases  by  means  of  an  Orsat  apparatus  was 
by  volume  as  follows:  Carbon  dioxide  6.6%;  oxygen  12.6%; 
carbon  monoxide  0.4%;  nitrogen  80.4%.  The  temperature 
of  the  boiler  room  was  96°  F.,  the  temperature  esgaping 
chimney  gases  743°  P.  and  the  temperature  of  the  atomizing 
steam  378"  F.  The  equivalent  evaporation  from  and  at 
212''  F.  was  11.19  lb.  of  water  per  lb.  of  fuel  oil.  Determine 
the  heat  balance  for  the  test. 


SOLUTION    OF   THERMOTWISTERS— NINTH    LECTURE. 

1.  A  stack  is  125  ft.  his;h.  The  flue  gas;'s  have  a  tempera- 
ture of  475°  F.,  and  the  outside  air  is  at  60°  F.,  atmospheric 
pressure  being  14.7  lb.  per  sq.  in.  How  many  inches  of 
water  will  the  draft  gauge  read? 

On  page  397,  I  find  the  following  formula  for  draft  in 
inches  of  water: 

1               1 
D  =  0.52H    p  [ ] 


T, 


n 

( )T, 

n  +  1 


where    H  =  125, 
assume  n  =  25. 


:14.7, 


T,  =  459.4 +  60, 
1 


T,  =  459.4  +  475, 
1 


.•.D  =  0.52  X  125  X  14.7  [- 


25 


-] 


519.4        —  (934.4) 
26 

=  956  [0.001925  —  0.001113]  =  0.78  ins.     Ans. 

2.  It  is  desired  to  design  a  stack  to  bum  anthracite 
buckwheat  coal  to  accommodate  2000  boiler  horsepower. 
What  are  the  proper  dimensions  at  sea-level? 

In  order  to  apply  Kent's  tables  given  on  page  398,  it  is 
necessary  to  reduce  2000  boiler  horsepower  to  the  horse- 
power assumed  by  Kent. 

1  boiler  horsepower  is  equivalent  to  34.5  X  970.4  =  33,500 
B.t.u.  per  hr. 

\ssuming  1  lb.  of  coal  to  have  a  calorific  value  of  14.000 
B.t.u.,  5  lb.  will  have  5X14,000  =  70,000.  Hence  it  is  evi- 
dent that  a  stack  designed  from  Kent's  horsepower  assump- 
tion will  be  ample  even  though  our  boilers  operate  imder 
50%  efficiency. 

I  find  on  page  398  that  the  proper  height  for  a  stack  to 
burn  anthracite  buckwheat  coal  is  150  ft.  Hence  lookin.g 
in  the  table  I  find  that  the  effective  area  for  2130  horsepower 
is  52.23  sq.  ft.,  requiring  a  total  area  of  56.75  sq.  ft.  or  a  diam- 
eter of  102  inches.  An  equivalent  square  chimney  would  be 
91  inches.    Ans. 


PACIFIC  COAST  GAS  ASSOCIATION. 

The  recentlv  adopted  constitution  and  by-laws  of 
the  Pacific  Coast  Gas  Association  have  appeared  re- 
cently in  printed  form  and  are  beins:  distributed  to 
the  members  of  the  association.  The  paper  of  C.  L. 
Cory  on  Rates  for  Gas  Service  is  also  being-  distributed 
in  printed  form,  according  to  the  desires  expressed  at 
the  recent  convention.  The  wrinkles  reported  at  the 
last  convention  appear  in  the  following  pages. 


WRINKLE   NO.    1. 

DEVICE  FOR  HANDLING  LUBRICATING  OILS 

IN  SMALL  GAS  WORKS. 

BV    !•".    H.    HESS. 

Illustrated  below  is  a  sketch  describing  a  simple 
device  for  handling  lubricating  oils  in  a  small  gas 
works.  It  is  made  by  making  six-piece  crates  for  ordi- 
nary five-gallon   square  cans   and   extending  the   side 


COAU 

Oil, 


Lard 
Oil 


Cnginc 
Oil. 


Cylinpcr 
Oil 


FHOMT    VIE.W 


Galv.  IronTrougm 


? 


End 
Device  for  Handling  Lubricating  Oils  in  Small  Gas 
Works. 

braces  above  the  cans  sufficiently  to  allow  hooks  for 
suspension  on  a  gas  pipe  shaft.  This  shaft  may  be 
supported  by  simple  braces  from  the  studs  of  the 
building.  A  galvanized  iron  trough  on  the  floor  is  a 
good  plan  for  catching  all  the  oil  spilled. 

WRINKLE  NO.   2. 
SPLIT  T-BOLTS  FOR   HOLDER  PATCHES. 

BY    D.    J.    YOUNG. 

Some  time  ago  it  became  necessary  to  patch  two 
large  holes  in  a  300.000  ft.  holder  which  was  in  regular 
use.  The  writer  has  had  some  experience  with  T- 
bolts  for  this  purpose,  but  on  account  of  the  size  of 
the  patch  we  tried  to  get  something  better,  and  finally 
devised  a  split  T-bolt,  which  is  shown  in  the  accom- 
jianying  sketches.  On  account  of  being  unable  to 
purchase  this  type  of  bolt  we  were  compelled  to  make 
them  in  order  to  do  a  satisfactory  job.  These  were 
made  of  half-inch  round  brass  rods  bent  and  threaded 
as  shown  in  the  sketch. 

One  great  advantage  in  the  use  of  this  bolt  over 
the  ordinary  T-bolt  is  the  fact  that  the  hole  through 
which  it  is  placed  in  the  holder  sheet  is  but  very  little 
larger  than  the  diameter  of  the  bolt,  and  the  work 
can  be  done  with  practically  no  inconvenience  from 
escaping  gas. 
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Fig.    1.     Split    T-Bolt    in    Place. 


Fig.     2.     Split     T-Bolt    Drawn    Apart. 


:©/.;©:  i@/,@ 


% 


Fig. 


Bolt    Location. 


It  might  be  interesting  to  know  that  we  tempor- 
arily closed  the  large  hole  by  the  use  of  surgeons' 
plaster  and  soap,  using  the  surgeons'  plaster  to  hold 
the  soap  in  place,  and  it  worked  very  well  as  a  tem- 
porary patch. 

Explanation  of  Sketch. 

Figures  1   and  2 : 

A — Sheet  of  holder. 

B— Patch. 

C — Lock-nut  to  hold  bolt  in  place,  until  all  bolts 
are  set. 


D— Split  bolt. 

E — Grummet. 

F — Nut  which  holds  patch  in  place. 

G — Rope  gasket. 

Figure  3  shows  the  location  of  the  bolts,  giving 
practically  a  reinforcing  ring  inside  of  the  patch.  The 
size  of  the  patch  that  we  applied  was  48  inches  square ; 
is  perfectly  gas  tight  and  gives  no  trouble  whatever. 

WRINKLE   NO.   3. 
A  TREADMILL  FOR  AUTOMOBILES. 

BT   WALLtACE    H.    FOSTER. 

The  device  illustrated  was  suggested  from  experi- 
lucnls  in  constructing  a  compressor  automobile  for 
testing  high  pressure  gas  mains.  In  the  case  in  mind, 
the  compressor  was  mounted  on  the  frame  of  an  old 
automobile,  power  being  transmitted  to  the  com- 
pressor by  friction  pulleys  which  were  driven  by  con- 
tact with  the  rear  tires  after  the  hind  end  of  the  car 
had  been  jacked  up  to  clear  wheels  from  the  ground. 


i 


III'    III 


A    Treailmill    for    Automobiles. 

This  operated  successfully,  but  the  automobile 
could  be  used  for  nothing  but  testing  gas  mains.  The 
device  illustrated  can  be  used  with  any  automobile  and 
the  car  is  still  available  for  other  uses:  • 

A  circulating  water  tank  should  also  be  provided 
on  the  treadmill  and  this  by  very  simple  hose  connec- 
tions could  be  used  to  cool  the  auto  engine  as  well  as 
the  compressor. 

WRINKLE  NO.  4. 
AUTOMOBILE  DRIP  WAGON. 

BY     W.     R.    MORG.VN. 

The  .illustration  shown  is  an  automobile  drip 
wagon  used  in  the  street  main  department  of  the  San 
Francisco  Gas  &  Electric  Company  at  San  Francisco. 
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7/rinklp:  no.  5. 
TEST  POk  naphthalp:ne  rC"  h->  in  illumi- 
nating GAS 

Appars*  ^  ' 


tf. 


I   varifim 


■TV  frr 


I 


<er!<,  pertoratcfi   corks.   rubr>cr 


The  Soluticms  Required. 
r>i'«tille4  water.     fnflicat'»r — f-acmoul  in  aJcohoI. 

■ '  =^0 

r/   ;  ;ii  u'Uhf],  'listillefl  water 

1    ;:'r  .)i     .-jait-i  of  thi?»  acid  are  cx- 

'"Uliiii     nyMi*>A"ir-     '  I  i -.-.' M  V  r;i  1      lit     'H-.illir:«i      V'wl  :  ' "  I         '^     maWC 

I  litre. 

1  r.r.  ,\Ikali  solntir^n  =  10  c.  c.  .\cid  solution  = 
I  j/rain  naphthalene. 

Smc — fn  the  followinjj  tcf^t  as  little  rubber  tubingr 
}><:  (i.^e'I  • 

<:ne.     f) 
bfr  connecting  nipplcn  is  preferable. 

Qualitative  Test. 

f'ass  abotit  5  cu.  ft.  of  gas  slowly  through  2  wash 
b'>ttle  in  scries,  containing  .50  c.c.  each  of  the  picric 
acid  s^'Kifion.  The  formation  fjf  a  yellow-white  pre- 
cipitate f  .Vaphthalcne  Picrate — C»  II«C«  H^  Xs  Or)  in 
the  sf<liition,  denotes  the  presence  of  naphthalene.  If 
fio  precipitate  ai)pears  the  gas  is  practically  free  from 
naphthalene. 

Quantative  Test. 

Place  100  c.c.  of  the  Standard  Picric  Acid  Solu- 
tion in  4  wash  bottles  (25  c.c.  in  each)  adding  50  c.c. 
distiJlc'1  water  to  each  bottle. 

Using   as   little    rubber   tubing  as    possible,   join 


2117  precTpTUitc  whkh 

yeflow-white    precipi- 
aettl*  u>  the  bot- 


into  a  500  or  7W  ^r.  beaker, 

-h  pre- 
1  few 
-^tand- 

-n 

'-he 

-brown  to 


a  g^iass  ro<! 

Every   <  '.. 
!e85  than   10  r  r 
the 
pa- 
Ca:: 
div 


.   r  ;n 

i  gram  of  ne  m  the  gas 

-^  '^      This  :.-....  J. L-  of  c-c.  of  the 

(or   erains    oi    naphthalene) 

cu,    it.   of  "     "ed   to 

'jO  Barom. — ^ar.  .    , .,0  will 

give  the  grains  of  naphthalene  per  100  ca.  ft  of  gas. 

Example. 

100  c.c.  of  acid  sol.  was  placed  in  4  bottles  as 
lirected  above. 

4.5  cu.  ft  of  gas  ("corrected  to  60  and  30 >  were 
:<assed. 

9..3  c.c.  of  caustic  soda  sol.  were  required  to  neu- 
tralize the  filtrate  and  washings  (contents  of  beaker  . 

Then—         10.0  c.c. 
—  9.3  c.c. 


4.5  c.f/  .7  c.c. 


.155  grain  per  cu.  ft. 
X  100 


15.5  grains  of  naphthalene  per  100  cu.  ft. 

Of   the    various   constituents   of  the   hydrocarbon 
group  in  illuminating  gas,  naphthalene  alone  has  an 
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affinity  lor  piiric  aci<;.  which  is  the  basis  of  the  fore- 
goingr  test.  For  greatest  accuracy  the  Picinc  Acid  So- 
lution should  be  kept  as  near  oO'  F.  as  possible.  If 
unpuritied  gas  is  to  be  testetl  it  is  well  to  place  a 
wash  bottle  containing  50  c.c,  of  10  per  cent  oxalic  aciJ 
between  the  gfas  supply  and  the  tirst  picric  acid  wash 
bottle,  to  remove  any  ammonia  that  may  be  present. 
This  oxalic  acid  should  be  discarded  when  the  wash 
bottles  are  disconnected. 

Formulae. 
The  standard  solutions  are  based  on  the  followins: 
Picric  Acid  -(-  Xaphthalcne  =  Xaphthalene  Picrate 
OH.X.O.    +  C.  11.  =  C- H..  (..  11>  X>t^K     or     22*X1.~ 
parts  of  picric  acid  combine  with  1J8.0(>  parts  of  naph- 
thalene and  also  with  40.058  parts  of  sodium  hydroxide 
(Xa(.)H).      riierefore  L789  grains  of  picric  acid  com- 
bine with   1  grain  of  nai>htbalenc  and  also  with  .31JS 
grains  of   sodium   hydroxide.     Reducing  to  grams — 
.115^'53  gram  of  picric  acid  combines  with  1  gram  of 
naphthalene,  also  with  .0J026'>  gram  of  sodium  hydaxx- 
ide,  which  is  the  quantity  of  acid  and  alkali  required 
per  c.c.  of  standard  solution. 

Difficulty  was  experienced  in  dissolving  115.<>33 
grams  of  picric  acid  in  a  litre  of  alcohol  or  alcohol  and 
distilled  water,  hence  the  acid  solution  noted  in  the 
foregoing,  is  reduced  to  llOth  standard  strength. 
With  20.26^  grams  of  sodium  hydroxide  to  1  litre 
of  solution  and  11.5'\^  grams  of  picric  acid  to  1  litre 
of  solution,  the  following  equation  is  deduced:  1  c.c. 
Standard  Caustic  Soda  Solution  =  10  c.c.  Picric  .\cid 
Solution  =  1  gram  of  Xapthaleno. 

WRINKLE   NO.   6. 
MAINTENANCE  OF  REGULATORS. 

BY     W      J      PORR 

\\"e  have  a  large  number  of  individual  high  pres- 
sure regulators  that  have  been  in  contiiuious  service 
for  years,  some  of  which  cause  trouble  on  account  of 
the  diaphragm  becoming  dry  and  sticky.  To  remove 
all  such  regulators,  bring  them  to  the  shop  and  repair 
them  would  mean  considerable  expense,  and  in  order 
to  avoid  this  expense  we  make  a  house  to  house  can- 
vass, examining  all  regulators  and  in  cases  where  they 
are  working  hard  or  leaking  slightly,  we  pour  about 
an  ounce  and  a  half  of  neatsfoot  oil  onto  the  diaphragm. 
This  fills  up  the  pores  of  the  leather  and  makes  it 
pliable  again.  At  the  same  time  an  inspection  is  made 
of  the  meters,  and  the  consumers  are  interviewed  to 
ascertain  if  the  service  is  entirely  satisfactory. 

WRINKLE   NO.   7. 
A  TANK  REMOVAL. 

BY   SHERWOOD   GROVER. 

The  following  is  the  general  description  of  the 
story  illustrated  in  the  photographs. 

Owing  to  improvement  of  the  water  front  by  the 
Cit}-  of  Oakland,  a  strip  of  our  property  1.^0  ft.  wide 
was  condemned  for  a  water  front  street.  It  so  hap- 
pened that  our  30,000  barrel  oil  storage  tank  was 
located  on  this  property,  and  it  became  necessary  to 
move  the  tank  to  a  new  location.  The  most  advan- 
tageous location  was  chosen  and  new  pile  concrete 
foundation  installed,  and  the  next  problem  was  to  get 
the  tank  on  new  foundation,  for  between  the  old  h^ica- 
tion  and  the  new  stood  an  immense  pile  of  lampblack, 


the  top  of  it  i>eiii!ig  highe-  -■-—  --.e  i.j^ik  nsf.i,    m.-.s 
were  re^jMesiienl  for  iJie  r/.         .,      :  iJje  ta-nik      A-!'i'!'[>iv5- 
the  bidders  one  comTactior  was  \ieT\-  rr 
all  tlie  oihers  and  secnared  ifee  w-iork,    ;.  ,.  .  .  ,,^  ..>nw. 
why  his  figure  was  so  nuMcih  k^ver  tlhan  nine  rest,  he 


Tank  B»5^«n<l  Cr*.st  cf  t.,a'mpMai,-Jv  PiV  Apjuvaclhinsr 

replietl  that  he  supposed  these  other  fellows  weire 
figuring  on  moving  the  tank  around  the  pile  of  lamjv 
black,  in  which  event  it  would  he  necssary  for  them  to 
jviss  over  and  make  use  of  some  of  the  construction 
work  of  the  contractors  who  were  building  the  sea- 
wall for  the  City  of  Oakland,  and  these  contractors, 
thinking  there  was  no  other  way  to  move  the  lank 
around,  were  holding  everylwdy  up  for  a  stiff  price 
to  get  past  their  work.  When  asked  what  he  was 
going  to  do,  he  replied  he  would  jump  the  lampblack 
pile.  The  pictures  show  how  this  was  done,  and  the 
dates  on  the  back  indicate  the  progress  made.  The  last 
picture  dated  .\pril  5th,  shows  the  tank  resting  on  new 
foundation.  Before  lowering  the  tank  on  foundation, 
a  heavy  coating  of  asphaltum  was  applied  to  the  tank 
bottom,  and  the  time  necessary  for  this  work  was  in- 
c'    '    '        ■'      lime  of  moving  the  tank. 
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I  might  add  that  this  tank  has  traveled  some,  for 
it  originally  came  from  the  San  Francisco  comi>any. 
and  was  located  at  the  Xorth  Beach  District.  .\  de- 
scription of  the  first  moving  of  this  tank  across  the 
ba}'  was  gi\en  to  the  members  of  the  association  at 
that  time. 

The  tank  was  not  damaged  in  any  way  during  its 
passage  over  the  lampblack  pile. 
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Some  twenty  thousand  hiiinaii  beings  lra\elled  <o 
Palo  Alto  last  Saturday  to  witnes.s  the  gfreat  inter- 
.  ^     J  collegiate  football  struggle  between 

Leland  Stanford  Junior  University 
°"  and   the   University    of   California, 

Good  Roads  -phe  young  men  yelled  themselves 

hoarse  in  support  of  the  team  of  their  choice,  while 
their  pretty  sisters  so  soon  to  wield  the  ballot  vied 
with  each  other  in  so  bedecking  themselves  that  if 
their  team  failed  to  win  by  force,  a  soft  spot  in  the 
heart  of  the  onlooker  was  sure  to  be  reached  in  any 
event.  Old  men  and  staid  matrons  looked  on  and 
weighed  the  merits  of  the  game  of  football  in  their 
minds  in  an  endeavor  to  come  to  a  conclusion  as  to 
whether  football  and  an  unkempt  beard  should  be  both 
classed  together;  namely,  as  "unnecessary  roughness." 

Be  this  as  it  may,  no  one  could  look  upon  such 
an  inspiring  sight  composed  of  the  best  of  California 
gathered  from  every  nook  and  corner  of  the  great 
Poppy  State  without  doing  some  serious  thinking.  To 
the  engineer  it  was  an  inspiration  to  see  the  orderly 
manner  in  which  the  crowds  were  handled.  Especially 
was  the  long  line  of  automobiles  most  interesting. 
It  is  doubtful  if  ever  in  the  history  of  California — 
and  citizens  of  California  by  the  way  possess  more 
automobiles  than  any  other  State  in  the  union  with 
but  one  exception — were  there  so  many  automobiles 
gathered  together  in  one  small  town.  Citizens  of  cities 
a  hundred  to  a  hundred  and  fifty  miles  distant  came 
with  automobiles  bedecked  with  flying  colors.  Many 
and  varied  were  the  opinions  expressed  as  to  the  con- 
dition of  the  roads  encountered.  The  expenditure 
of  the  millions  appropriated  for  good  roads  by  the  last 
State  legislature  will  be  watched  with  added  interest. 


The  recent  bridge  failure  near  Auburn,  California, 
in  which  an  investment  of  over  four  hundred  thousand 
dollars  was  jeopardized,  brings 
Dam  forcibly    to    mind    not    only    the 

Failures  question     of    investment     to     the 

owners,  but  also  the  risk  of  life 
and  property  of  others  in  the  failure  of  enterprises 
of  such  magnitude.  Possibly  to  the  superstitious  the 
beginning  of  a  name  with  "Au"  will  in  the  future  in- 
spire awe.  For  the  technical  press  throughout  the 
country  is  alive  with  comments  on  disasters  to  proj- 
ects beginning  with  those  two  letters. 

Two  forceful  examples  of  improperly  designed 
engineering  structure  are  the  large  masonry  dam  at 
.\ustin,  Tex.,  which  failed  in  1900,  and  also  the  recent 
horrifying  catastrophe  at  Austin,  Pa.,  on  September 
30th  last.  It  seems  that  the  engineer  called  in  for  con- 
sultation when  the  weakness  in  the  latter  dam  was 
first  discovered,  estimated  a  horizontal  thrust  of  78,031 
lb.  per  lineal  foot  of  dam  and  a  vertical  downward 
weight  of  113,190  lb.  per  lineal  foot.  It  is  well  known 
that  the  force  resisting  failure  or  sliding  is  equal  to 
the  product  of  the  downward  wefght  and  coefficient 
of  sliding  friction.  Exceed  this  amount  by  a  trifle  ex- 
cess, and  those  who  have  walked  forth  on  a  frosty 
and  icy  morning  in  our  northern  latitudes  can  testify 
the  acceleration  with  which  nature's  laws  act  by  the 
bumps  received  in  the  rear  of  the  anatomv. 

In  the  instance  cited  above  it  is  evident  that  the 
coefficient  of  slipping  should  be  as  large  as  0.69  in 
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order  to  prevent  disaster  and  yet  the  very  best  experi- 
mental data  we  have  for  the  coefficient  of  sliding  fric- 
tion of  one  stratum  of  smooth  stone  on  another 
stratum  is  between  0.4  to  0.5  as  taken  from  the  well 
known  experiments  of  Morin  as  listed  in  Troutwine's 
"Engineer's  Pocket  Book," 

In  reviewing  mentally  the  mammoth  dams  so 
soon  to  be  built  in  the  west  these  two  serious  disasters 
are  horrible  examples  to  ever  bear  in  mind.  The  time 
is  now  at  hand  when  each  western  State  should  have 
a  duly  deputized  inspecting  engineer  whose  duty  it 
should  be  to  check  over  the  computations  and  pry  into 
the  construction  of  projects  of  magnitude  of  this  sort. 
This  would  mean  safety  and  security  guaranteed  to 
life  and  porperty  and  at  the  same  time  would  give 
added  confidence  to  investors. 

Indeed,  without  corrective  steps  undertaken  at 
once  to  insure  safety  of  life  and  property  in  the  future, 
there  will  be  no  dams  by  a  power  site  and  wide  awnke 
promoters  should  realize  that  possibly  there  may  not 
be  forthcoming  the  money  for  power  by  a  damsite ! ! 


The  proposed  power  projects  in  the  West  which 
are  daily  announced  in  the  press,  cause  many  serious 
c  thinkers  to  wonder  where  on  earth 

„.       ,  a    market    can    ever    be    found    to 

.    .\^        .  utilize    such    an    enormous    output 

Arithmetic  ^j    power    contemplated    in    these 

vast  development  schemes.  It  is  interesting  to  use 
a  little  simple  arithmetic  and  the  problem  is  easy  of 
solution. 

In  the  enterprising  city  of  Ontario  in  southern 
California  an  underground  system  of  supply  conduits 
has  been  scientifically  constructed  and  in  successful 
operation  for  many  years.  It  has  been  found  that  a 
rancher  owning  ten  acres  of  land  in  combination  with 
twenty-nine  other  ranciiers  awning  each  ten  acres  of 
land  can  successfully  and  properly  irrigate  his  land 
for  citrus  fruits  and  for  small  farm  products  by  the 
use  of  but  one  share  iiT  a  joint  ownership  of  thirty 
miner's  inches  of  water.  The  water  is  scientifically 
applied  day  and  night  and  no  appreciable  waste  of  any 
sort  is  allowed. 

What  does  this  mean? 

It  means  that  one-tenth  of  a  miner's  inch  of 
water  under  scientific  application  is  amply  sufficient 
to  irrigate  ,an  acre  of  arid  land.  Thousands — yes, 
millions  of  acres  of  arid  lands  are  available  for  irri- 
gation in  the  West  by  raising  the  water  from  60  to 
180  feet.  Such  choice  lands  readily  bring  from  $150 
to  $250  per  acre  when  properly  watered,  while  in  their 
arid  state  they  go  begging  at  from  $15  to  $25  per  acre 
It  is  true  that  the  duty  of  water  will  in  general  vary 
with  character  of  soil,  crops  to  be  raised,  natural 
rainfall  and  other  variables,  but  the  Ontario  example 
is  illustrative  of  what  scientific  application  can  do. 

One  miner's  inch  of  water  is  by  statute  1.5  cu.  ft. 
per  min.  Hence,  since  1  cu.  ft.  of  water  weighs  62.5 
lbs,  to  raise  one-tenth  of  a  miner's  inch  of  water  60 

62.5  X  1.5  X  60 

ft.,  will  require  =  56  2  foot  pounds  of 

10 

energ}-   every   minute   of  time.      Let   us   suppose   that 
our  electric  pump  operates  at  50  per  cent  efficiency. 


Hence,  to  irrigate  one  acre  of  ground  will  require  1124 
foot  pounds  of  energy  every  minute.  But  it  requires 
33,000  foot  pounds  of  energy  utilized  every  minute  to 
consume  one  horsepower.  Hence  to  properly  irrigate 
an  acre  of  land  under  scientific  development,  raising 
the  water  60  ft.  requires  but  0.0341  of  a  horsepower. 

The  remarkably  steady  operation  of  electric  pumps 
necessary  in  scientific  irrigation  makes  a  most  ideal 
hydroelectric  load — for  the  load  is  even  and  uniform 
day  and  night.  The  horror  of  unwieldly  peaks  never 
stares  the  operating  manager  in  the  face  when  supply- 
ing power  for  electrically  operated  pumps  planned 
for  the  scientific  and  economic  irrigation  of  arid  lands. 
Such  being  the  case  profits  can  be  realized  in  the  sale 
of  power  at  the  lowest  rates.  A  rate  of  $30  to  $40  jier 
horsepower  per  year  for  such  a  load-  as  is  proposed, 
would  make  big  dividend  payers  to  nearly  all  the  pro- 
])i)sed  hydroelectric  installations  which  have  been 
favorably  reported  upon  by  competent  engineers. 
Assuming  a  rate  of  $40  per  horsepower  per  year,  this 
would  mean  a  cost  for  power  of  but  0.0341  X  $40.00  = 
$1.36  per  acre  per  year;  compared  to  the  enormous 
crops  raised  on  western  irrigated  lands,  this  cost 
per  acre  is  trifling  in  consideration. 

Let  us  bear  in  mind  for  a  minute  that  in  the  State 
of  Idaho  alone,  the  State  engineer  has  estimated  that 
there  are  in  his  State  acreages  by  the  millions  that 
can  be  irrigated  by  raising  the  waters  not  higher 
than  100  feet.  It  requires  but  a  small  extension  of  our 
figures  given  above  to  see  that  not  only  is  this  cheip 
supply  of  power,  causing  the  desert  to  blossom  as  the 
rose,  a  substantial  profit-making  load  for  the  hydro- 
electric plant  but  the  total  aggregate  of  power  that 
will  be  eventually  utilized  in  reclaiming  the  arid  lands 
of  the  West  will  require  horsepower  by  the  millions. 
The  San  Joaquin  valley  and  districts  in  the 
vicinity  of  Visalia.  California,  though  wonders  of  ac- 
complishment in  lands  reclaimed  by  electrically  oper- 
ated ]Himps.  are  but  feeble  illustrations  of  the 
future  possibilities  of  ultimate  arid  land  reclamation 
by   lifting  the  water. 

The  city  of  Los  Angeles  seems  almost  on  the 
edge  of  throwing  itself  into  a  fit  of  distemper  in  its 
proposed  ideas  of  floating  its  enormous  power  supply 
soon  to  be  realized  from  the  Los  Angeles  aqueduct. 
This- enterprising  city  has  long  since  won  the  admira- 
tion of  the  world  with  its  strength  and  vigor.  It  is 
surprising  that  a  careful  investigation  is  not  being 
made  looking  to  the  utilization  of  the  surplus  power 
along  the  proposed  aqueduct  in  the  way  o^  reclaiming 
large  acreages  of  beautiful  lands  awaiting  "for  little 
drops  of  water  to  be  added  to  the  sand,  which  makes 
a  heap  of  difference  in  the  price  of  the  lands."  Un- 
doubtedly in  would  be  found  that  the  present  clouds 
of  anticipation  in  oversupply  of  power  would  be  at 
once  dispelled.  This  solution  would  not  only  be  in- 
terest paving  for  water  bonds  outstanding,  but  would 
add  to  Los  Angeles  fruitful  and  populous  valleys  which 
would  pay  her  eternal  tribute. 

The  carefully  planned  government  projects 
of  the  nakotas  and  the  Flathead  Indian  Reserva- 
tion project  of  Montana  are  illustrations  of  future  pos- 
sibilities to  be  realized  in  scientific  utilization  of  every 
foot-pound  of  available  energy.  It  behooves  those 
interested  in  vast  power  projects  to  be  wide  awake  to 
the  possibilities  of  irrigation. 
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PERSONALS. 
Thomas    Mirk,    of    Hunt,    Mirk    &    Co.,    has    returned    to 
San  Francisco  from  San  Diego  and  Los  Angeles. 

A.  B.  Cass,  president  of  the  Home  Telephone  &  Tele- 
grai)h  Company,  Los  Angeles,  is  at  San  Francisco. 

C.  L.  Chamblin  has  joined  the  office  force  of  the  Califor- 
nia Electrical  Construction  Company  of  San  Francisco. 

F.  N.  Averill,  manager  of  the  Portland  house  of  th<' 
Fobes   Electric   Supply   Company,   is   at   San    Francisco. 

E.  G.  Williams,  the  construction  nuinager  of  J.  G.  White 
&  Co.,  has  just  arrived  at  San  Francisco  from  New  York. 

H.  W.  Beecher,  manager  of  Chas.  C,  Moore  &  Co.'s  Seatt'v^ 
office,  has  returned  from  an  extensive  trip  throughput  the 
East. 

H.  V.  Carter,  president  of  the  Pacific  States  Electric 
Company,  spent  the  past  week  at  Los  Angeles  and  Mon- 
terey. 

C.  L.  Cory,  has  returned  to  his  San  Francisco  office,  after 
a  business  trip  covering  Los  Angeles,  Santa  Barbara  and  Sao 
ramento. 

Prank  Fowden,  manager  of  the  Brooks-FoUis  Electric  Cor- 
poration, has  returned  to  San  Francisco  from  a  flying  trip  to 
Los  Angeles. 

C.  H.  Pennoyer,  Pacific  Coast  Manager  of  the  National 
Conduit  &  Cable  Company,  spent  several  days  last  week  in 
Los  Angeles. 

C.  R.  Ray  of  Medford,  Ore.,  vvho  was  for  several  years 
manager  'of  the  Rogue  River  Electric  Power  ('ompany,  is  at 
San    Francisco. 

W.  H.  Leffingwell,  engineer  for  the  Nevada  Valleys 
Power  Company,  is  at  Reno  on  business  connected  with  the 
new  development. 

Charles  N.  Black,  general  manager  of  the  ITnited  Rail- 
roads of  San  F^-ancisco,  has  been  spending  a  few  days  in 
the   mountains   on   a   hunting  trip. 

J.  B.  Clarkson  and  W.  B.  Lewis  are  again  on  the  road 
for  the  Western  Electric  Company  after  spending  several 
days   at   the   San   Fi'antisco   branch. 

J.  W.  Perry,  manager  of  the  electrical  department  of  the 
H.  W.  .lohns-Manville  Company,  is  at  Seattle  on  his  way 
East,   after  a  tour  of  the   Pacific   Coast. 

H.  E.  Hudson,  sales  manager  for  the  Thomas  A.  Edison 
Conipany,  Inc.,  spent  the  past  week  at  San  Fi-ancisco  in  the 
interests   of   the   Edison   primary    batteries. 

Henry  T.  Scott,  president  of  the  Pacific  Telephone  ,V- 
Telegraph  Company,  has  returned  to  San  Francisco  after 
spending  several  weeljs  in  the  Eastern  States. 

J.  W.  Gilkyson,  commercial  superintendent  of  the  Pacific 
Telephone  &  Telegraph  Company's  Southern  Division,  was  a 
recent  arrival  at  San  Francisco  from  Los  Angeles. 

Patrick  Calhoun,  president  of  the  United  Ra.ilroads.  will 
l)e  at  San  Francisco  during  the  coming  week  and  will  attend 
the  annual  meeting  of  the  company,  November  22. 

H.  J.  Baker,  of  the  Hunt-]\Iirk  Company,  has  returned  to 
San  Francisco,  after  spending  several  days  at  Pasadena,  in- 
stalling another  unit  for  the  municipal  lighting  plant. 

C.  G.  Pyle,  Los  Angeles  manager  for  the  Standard  Un- 
derground Cable  Company,  is  receiving  the  congratulations 
of  his  many  friends  upon  the  arrival  of  a  baby  daughter. 

George  Drew,  who  was  formerly  connected  w'ith  the 
General  Electric  Company,  will  join  the  sales  force  of  the 
Pacific  States  Electric  Company  dunng  the  latter  part  of 
November. 


H.  L.  Davis  has  joined  the  San  Francisco  sales  force  of 
The  Ideal  Electric  &  Manufacturing  Company  and  Biltsburg 
Transformer  ('ompany  with  offices  in  the  Rialto  Building. 

Chas.  H.  Sheldon,  formerly  of  Kewanee,  III.,  was  a  visitor 
m  San  Francisco  this  week  on  his  way  to  Los  Angeles,  where 
he  will  establish  himself  in  a  manufacturers'  agency  business. 

Wynn  Meredith,  Pacific  Coast  manager  for  Sanderson 
&  Porter,  is  expected  to  return  to  his  San  Francisco  office 
during  the  coming  week  after  a  long  stay  in  British  Colum- 
bm  in  connection  with  engineering  work. 

H.  A.  Lardner,  manager  of  the  Pacific  Coast  office  of  1. 
G.  White  &  Co.,  of  New  York,  spent  the  past  week  on  an 
inspection  tour  through  the  interior  of  California,  accom- 
panied by  C.  ,1.  Rhudin,  the  firm's  hydraulic  engineer. 

Frederick  Pratt  and  Harold  Pratt  of  New  York,  who  are 
heavily  interested  in  the  securities  of  the  Great  Western 
Power  Company,  were  recent  visitors  at  the  Las  Plumas 
power  station.  They  were  accompanied  in  their  inspection  of 
the  plant  by  P.  T.  Hanscom,  the  general  superintendent. 

Roscoe  F.  Oakes,  ijresident  of  the  American  Ever  Ready 
Company,  with  headquarters  at  San  Francisco,  offered  a 
handsome  silver  cup  as  one  of  the  trophies  contested  for  at 
the  golf  tournament  at  Del  Monte  this  week  preceding  the 
golf  dinner  of  the  Electrical  Jobbers  Saturday  night,  Nov.  IS. 

F.  ,1.  Cram,  manager  of  the  sales  department  of  the 
Electric  Appliance  Company,  has  returned  from  an  exten- 
sive Eastern  trij),  in  the  course  of  which  he  visited  a  num- 
ber of  the  factories  for  which  his  firm  are  handling  special- 
ties. He  attended  the  annual  convention  of  the  Jovians  at 
Denver. 

G.  F.  Chellis,  an  electrical  engineer  connected  with  J.  G. 
White  &  Co.,  is  at  Bakersfield  in  conection  with  th«  startin.g 
up  a  new  AUis-Chalmers  steam  turbine  unit  for  the  San 
.loaipiin  Light  &  Power  Corporation.  The  steam  end  of  this 
generating  unit  is  .rated  at  5,0,00  kw.  and  the  generator  at 
6,2.")0- k.v.a.  This,  in  addition  to  the  small  steam  turbine 
already  .in  use,  gives  the  steam  plant  a  total  capacity  of 
7,000  kw.  at  80  per  cent  power  factor. 

Chas.  H.  Sheldon,  manufacturing  agent  for  Southern  Cali- 
lornia,  representing  tlie  Kewanee  Boiler  Company  of  Kewanee, 
111.;  Kewanee  Water  Supply  Company  of  Kewanee,  111.;  Whirl- 
pool JILxer  &  .^^achinery  Company,  Wilwaukee,  Wis.;  Pfaus- 
liehl  Electrical  Laboratories,  Chicago;  Bourne-Fuller  Co., 
Iron  and  Steel,  Cleveland;  Federal  Steel  Fixtures  Co.,  Chicago, 
will  open  offices  at  once  in  Los  Angeles,  705  Auditorium 
Building. 


A    GET-TOGETHER    ELECTRICAL    LUNCHEON. 

As  a  result  of  P.  S.  Dodd's  suggestion  that  a  permanent 
organization  of  electrical  men  be  formed  at  San  Francisco, 
the  temporary  committee  has  made  arrangements  to  hold 
the  initial  meeting  at  a  local  cafe  on  November  28.  On  Novem- 
ber 14  a  meeting  of  the  representatives  of  the  contractors, 
jobbers,  manufacturers  and  central  stations  was  held  at  the 
offices  of  the  Journal  of  Electricity,  Power  and  Gas  and  plans 
formulated  for  binding  these  allied  interests  into  one  organ- 
ization, whose  prime  purpose  is  to  educate  the  people  in  the 
use  of  electricity. 

The  meeting  on  November  28  will  be  addressed  by  Albert 
H.  Elliott  on  the  subject  of  co-operption,  with  five-minute 
talks  from  W.  S.  Hanbridge,  T.  E.  BibMns,  Geo.  C.  Holber- 
ton  and  Andrew  Carrigan.  Attendance  at  this  first  meeting 
will  be  by  invitation,  but  as  soon  as  the  project  is  launched 
every  man  interested  in  boosting  the  sale  of  electric  current 
and  apparatus  is  invited  to  join  in  the  organization. 

This  will  proliably  be  formed  as  a  local  branch  of  the 
Commercial  Section  of  the  National  Electric  Light  Associa- 
tion. 
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ELECTRICAL  CONTRACTORS'   NOTES. 
Seth  Cohn  of  the  Atlas  Electric  Company  of  San  Mateo, 
was   at   San   Francisco   last   week. 

The  iron  work  tor  the  Standard  Oil's  new  building  has 
been  let.    The  contract  amounted  to  $67,438. 

Frank  Somers,  manager  of  the  Century  Electric  Company 
of  San  Jose,  was  at  San  Francisco  last  Wednesday. 

A  modern  hotel  building  is  planned  for  the  northwest 
corner  of  Ellis  and  Taylor  streets.   The  cost  will  run  $300,000. 

H.  C.  Reed,  manager  of  the  electrical  department  of  the 
Pacific  Fire  Extinguisher  Company,  has  returned  from  a  busi- 
ness trip  to  Portland. 

Los  Angeles  contractors  expect  to  have  a  large  gather- 
ing of  southern  contractors  at  the  electric  show  which  takes 
place  there  between  November  25th  and  December  9th. 

L.  H.  Sly  is  building  a  $500,000  apartment  house  on  the 
corner  o£  PowelJ  and  California  streets.  Mr.  Sly  in  the  past 
has  erected  a  number  of  large  buildings.  In  all  of  his 
building  operations   he  uses  non-union   labor. 

A.  E.  Brooke-Ridley  has  been  awarded  a  contract 
amounting  to  approximately  $1000  for  electric  wiring  in  the 
building  on  the  corner  of  Market  and  Stockton  streets,  whicu 
is  occupied  by  Roos  Bros.'  and  Goldman's  stores. 

The  Butte  Engineering  &  Construction  Company  has 
been  awarded  the  contract  for  erecting  seven  steel  illumi- 
nating arches  on  one  of  the  principal  streets  of  Marysville, 
Cal.  The  arches  will  be  similar  to  tliose  in  use  on  Fillmore 
street,  San  Francisco.  There  will  be  120  incandescent  lights 
on  each  arch  and  a  tungsten  cluster  in  the  center. 

A  few  suggestions  in  reference  to  developing  a  store 
trade: 

The  question  is — How  shall  the  contractor  develop  this 
electric  store  out  of  his  present  business?  And  the  answer  is 
advertise  and  by  advertising,  I  mean,  do  everything  that 
you  can  think  of  to  make  your  store  popular  and  profitable. 
Advertising  does  not  mean  printed  matter  or  large  ex- 
penditures of  money,  but  any  one  of  the  thousand  little 
schemes  to  make  men  and  women  buy.  After  you  have 
secured  the  best  available  location,  had  your  store  attract- 
ively decorated  and  installed  a  real  salesmiui,  do  this  sort 
of  thing: 

Put  cards  in  your  windows  explaining  what  the  appli- 
ances are  for,  how  much  they  cost  to  run  an  hour,  and  the 
price.  Remember  the  public  is  ignorant  of  these  things 
and  often  does  not  even  recognize  a  toaster  or  a  vibrator. 

Hang  a  cigar  lighter  over  the  counter  with  a  card  read- 
ing:   "Light  your  cigar  here." 

Follow  the  weather  and  the  seasons.  On  a  boiling  hot  day 
put  a  battery  of  fans  on  a  table  just  inside  your  door  to  blow 
out  over  the  sidewalk.  And  during  the  cold  snaps  set  a  lumi- 
nous radiator  on  the  counter  with  a  card  "Warm  your  fingers 
here,"  and  turn  it  on  whenever  there  are  customers  in  the 
store. 

Back  this  up  in  your  newspaper  advertising.  Make  it 
seasonable  and  talk  about  one  thing  in  an  ad. 

Have  sales  of  irons,  heating  pads  or  fans  when  the 
weather  gives  them  especial  appeal.  Sell  them  cheap  for  a  day 
and   advertise  the  price. 

Use  street  car  cards  occasionally,  but  don't  waste 
money  by  putting  them  on  lines  running  through  sections 
of  the  city  where  there  are  few  logical  prospects  for  the 
goods  advertised. 

Make  your  windows  work  all  the  time.  Keep  them 
always  new  and  interesting.  It  isn't  so  hard  if  you  give  it  a 
little  thought. 

Have  the  appliances  all  connected  ready  to  run  and 
when    you    get   in    something   new.    say    a    drink   mixer,    call 


up  the  druggists  and  the  cafes  and  arrange  to  trot  it  around 
and  show  it  to  them. 

Lay  out  a  schedule  of  seasonable  business,  month  by 
month,  on  cards,  so  you  can  always  have  a  reminder  before 
you.     For   instance: 

Don't  forget  to  canvass  livery  stables  just  before  ice 
comes  and  sell  them  emery  motors  for  grinding  horseshoe 
caulks.  Blacksmiths  will  look  long  on  the  forge  blower  at 
the   same   busy   season. 

Push  the  vacuum  cleaner  hard  at  spring  and  fall  house 
cleaning  time. 

Go  after  the  bottlers  of  beer  and  soft  drinks  when  the 
hot  weather  first  commences.  It  is  hard  to  get  their  atten- 
tion during  the  rush,  but  bottle  washers  should  be  most 
attractive   at   the   close   of   spring. 

There  is  one  best  time  to  sell  most  every  electrical 
appliance,  and  the  profit  is  largest  right  then  because  it 
costs  less  to  sell.  Work  up  a  twe)~fl  months'  plan  of  cam- 
paign and  decide  that  you'll  be  the  most  enterprising  mer- 
chant in  your  city,  and  you  will  be. 

In  short,  it's  high  time  for  the  contractor  to  take  hold 
of  his  business  with  both  hands,  both  feet  and  his  whole 
brain,  and  make  his  sign  mark  the  headquarters  for  elec- 
trical merchandise.  There's  an  important  question  to  be 
answered  in  this  country  before  long  and  that  is — Who  is 
going  to  own  the  electric  store? 

Don'ts    for    Electrical    Contractors. 
Don't  close  your  private  office  door  and   leave  word  you 
are  not  in.    If  you  are  out  open  the  door  and  leave  it  open. 

Don't  refuse  to  see  anyone  that  calls.  You  may  not 
recognize  real  business  when  it  comes  in.  The  most  im- 
portant men  are  most  easily  interviewed. 

Don't  tell  a  collector  that  you  have  not  had  time  to 
look  over  his  bill  when  the  account  should  have  been  checked 
up  and  paid  sixty  days  previous.  He  knows  your  game  and 
would  rather  you  would  tell  him  you  can't  pay  it. 

Don't  promise  a  man  you'll  mail  him  a  check  unless  you 
mean  it.  He  depends  on  your  promise  and  is  up  against  it 
if  you  fail  him,  and  incidentally  puts  you  down  as  N.  G. 

Don't  talk  about  the  new  job  you  have  and  how  much 
material  you  will  have  to  pay  for  it  to  the  man  to  whom 
you  owe  three  months  bills.  He  is  on  from  the  minute  you 
open  your  mouth. 

Don't  think  that  these  don'ts  don't  apply  to  you.  There 
are  only  a  few  men  in  each  locality  who  need  not  take  them 
to  heart. 

Don't  think  that  these  are  all  the  don'ts  that  there  are. 
There   are   more   coming.  "An  Old  Timer." 


NEW   CATALOGUES. 

The  J-M  Packing  Expert  for  October  has  appeared  in 
print.  The  pamphlet  attractively  illustrates  products  of  the 
H.  W.  ,lohns-ManviIle  Company,  of  Cleveland,  Ohio. 

The  Westinghouse-Church-Kerr  and  Compa-^y  have  just 
issued  an  interesting  and  attractive  publication  entitled  Cen- 
tral Power  Stations.  The  booklet  describes  and  illustrates 
the  engineering  installations  supervised  and  constructed  by 
this  company. 

G.  A.  Wilbur,  of  San  Francisco,  agent  for  the  Duncan 
watthour  meters,  manufactured  by  the  Duncan  Electric 
Manufacturing  Company,  of  Lafayette,  Indiana,  is  distributing 
bulletin  No.  21,  just  published,  on  instructions  for  installing, 
reading,  cleaning,  repairing  and  testing  Duncan  watthour 
meters  of  the  direct  cmrent. 

The  popular  line  "National"  metal  molding  is  the  subject 
of  a  new  bulletin  just  issued  by  the  manufacturer.  National 
Metal  Molding  Company,  at  Pittsburg.  Prominent  among  the 
improvements  featured  is  the  substituting  of  the  "key-hole" 
slot  in  place  of  the  round  punching,  which  change  furnishes 
a  basis  for  standardizing  the  fittings,  the  variety  of  which 
is  thereby  lessened. 
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A    MODERN    ELECTRICAL    REPAIR    SHOP. 

The  Famsworth  Electrical  Works  of  San  Francisco  is 
operating  one  of  the  largest  electrical  manufacturing  shops 
of  the  West,  employing  about  twenty-five  men.  They  also 
carry  a  large  stock  of  new  and  second-hand  apparatus  for  sale 
iind  for  rent,  as  shown  in  the  accompanying  illustration. 

The  shop  is  modern  and  well-eQuipped  witli  all  kinds  ol 
iron  and  wood-working  tools,  including  lathes,  planers,  shapers, 
drills,  saws,  winding  machines,  taping  machines,  steam  baking 
oven  and  two  10-ton  cranes  serving  the  entire  shop.  Much  ol 
this  apparatus  was  designed  and  made  in  this  shop  Individual 
motor  drive  is  used  for  all  tools  except  where  group  drive 
is  more  advanta- 
geous, twelve  mo- 
tors ranging  from 
l^  to  10  h.p.  being 
employed. 

The  testing 
dep  artment  is 
well  equipped  to 
give  a  final  run- 
ning test  to  all 
apparatus  ranging 
>n  size  from  a  1/10 
h.p.,  100  volt,  d.c. 
motor  to  a  -50 
kw.,  11,000  volt, 
a.c,  1200  \olt,  d.c. 
railway  motor 
generator  set. 
The  board  is 
equipped  tor 
switching  fro  m 
110,  220  and  500 
volt  direct  cur- 
rent and  any  volt- 
age up  to  2400  al- 
ternating current, 
one,  two  or  three- 
phase.  This  wide 
range  of  a.c.  volt- 
age is  obtained  by 
means  of  specially 
built  125  kw.  poly- 
phase transform- 
ers and  regulator 
heads,  also  con- 
structed by  the 
company.  Furthermore,  the  company  has  designed  and  made 
a  special  high  voltage  transformer  giving  a  range  up  to  30,000 
volts  for  insulating  tests.  These  special  transformers  are 
situated  in  a  fireproof  concrete  vault  in  the  basement  and  cur- 
rent is  taken  from  the  San  Francisco  Gas  and  Electric  Com- 
pany's mains  at  2400  volts  a.c.  and  110-220  volts  d.c.  The  SOU 
volts  d.c.  is  obtained  from  a  motor  generator  set  on  the 
premises. 

All  d.c.  and  a.c.  small  machines  are  given  the  regulation 
running  and  insulation  tests  and  where  necessary  they  are 
belted  to  a  shop  generator  to  give  full  load  conditions.  All 
a.c.  high  voltage  machines  are  given  the  standard  A.  I.  E.  E 
tests  with  double  voltage  on  the  coils  to  ground  and  are  then 
run  under  full  voltage  conditions. 

One  of  the  most  important  lines  of  this  company's  work 
is  that  of  redesigning  and  reconstructing  obsolete  types  of 
apparatus  so  as  to  be  adapted  to  present  day  usage.  A  recent 
example  was  the  reconstruction  of  a  250  kw.,  1100  volt  General 
monocyclic  generator  into  a  three-phase,  60  cycle,  2400  volt 


Testing  Department  Famsworth   Electrical  'Works. 


Sales     Department     Fai  iisworth     Kiectiical     Works. 


machine  which  has  been  in  constant  use  since  reconstruction 
with  perfect  results.  Recently  also  a  250  kw.  revolving  arma- 
ture Westinghouse  generator  was  redesigned  to  work  in 
multiple  with  the  General  Electric  machine. 

The  manufacture  of  transformers  of  all  voltages  and  all 
sizes  is  another  important  and  growing  branch  to  which  special 
attention  is  being  devoted.  One  of  the  illustrations  shows 
three  50  k.v.a.  station  type,  oil-cooled  transformers,  11,000, 
10,450,  9900  volt  primary,  2200  volt  secondary,  and  also  one 
220  volt  primary,  21  Vz  volt  secondary  Mazda  lamp  transformer. 
Apollo  silicon  steel  is  used  in  these  transformers  and  it  is 
claimed  that  their  design  is  such  that  they  compare  favor- 

ably  in  efficiency, 

regu  1  a  t  i  o  n  and 
losses  with  any 
standard  make 
now  on  the  mar- 
ket. The  low  volt- 
age transformers 
are  manufactured 
in  sizes  from  250 
watts  to  10  kw. 
and  high  voltage 
transformers  can 
I)o  supplied  in  any 
size  irp  to  100  kw. 
Especial  at- 
tention is  paid  to 
t'ne  needs  of  con- 
struction contrac- 
tors, a  full  line  of 
motor  -  driven 
hoists,  crushers 
and  centrifugal 
pumps  being  car- 
ried either  for 
rent  or  for  sale. 
Inasmuch  ;is 
over  12,000  jobs 
have  been  han- 
dled by  this  firm, 
they  have  collect- 
ed a  most  valu- 
able fund  of  in- 
formation on  the 
construction  and 
characteristics  of 
all  makes  of  elec- 
tric motors  and  generators.  Consequently  they  are  peculiarly 
well  equipped  to  advise  on  the  redesign  of  old  apparatus 
and  their  mechanical  facilities  enable  them  to  perform  this 
work  quickly  and  well.  In  addition  to  the  repair  and  con- 
struction of  apparatus,  they  are  also  equipped  for  its  in- 
stallation in  industrial  establishments,  having  recently  in- 
stalled a  number  of  complete  power  plants. 


TRADE  NOTES. 

The  Jeffrey  Manufacturing  Company  of  Columbus,  Ohio, 
manufacturers  of  conveying  machinery,  power  transmission 
machinery  and  coal  mine  equipment,  have  recently  opened  a 
branch  office  at  1201  American  Bank  Building,  Seattle,  for 
the  handling  of  their  business  in  the  Northwest.  This  office 
IS  in  charge  of  Percy  E.  Wright,  one  of  the  engineers  from 
the  home  office,  who  has  been  with  the  Jeffrey  Company  for 
the  past  ten  years,  and  has  spent  the  past  year  in  Seattle  and 
the  northwest  territory. 
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The  Southern  Pacific  Company  has  just  purchased  from 
the  General  Electric  Company  two  25-lcw.,  125  v.,  125  v.  Cur- 
tis turbine  generating  sets  tor  baggage  car  train  lighting. 

The  Mount  Hood  Railway  &  Power  Company  of  Portland, 
Oregon,  has  just  placed  an  additional  order  for  structural 
steel  with  R.  A.  Deutsche,  president  of  the  Structural  Steel 
Company  of  Seattle. 

Southern  California  Edison  Company  have  placed  an 
order  with  the  American  Steel  &  Wire  Company,  for  approxi- 
mately 1,600,000  lbs.  of  4/0  bare  copper  strand,  tor  trans- 
mission lines,  between  Los  Angeles  and  Colton  and  Long 
Beach  and  Los  Angeles. 

In  the  issue  of  October  28th,  a  typographical  error  was 
made  in  the  advertising  columns  of  the  Journal  of  Electricity, 
Power  and  Gas  in  stating  that  the  Crocker-Wheeler  Com- 
pany's experience  dated  back  to  ISSO.  This  energetic  com- 
pany, with  its  world-wide  experiences,  does  not,  however, 
date  back  beyond  1888. 

The  Tacoma  Gas  Company  has  awarded  a  contract  to  the 
Stacy  Company  of  Cincinnati,  Ohio,  for  the  construction  of  a 
gas  tank.  The  tank  will  have  a  capacity  of  1,000,000  cubic 
feet  and  will  be  built  on  the  tide  flats  adjoining  River  street, 
and  will  be  connected  with  the  i)resent  lank  by  means  of  a 
24-inch  pipe  line. 

The  Hydraulic  Engineering  Company  of  Maine  have  or- 
dered the  following  apparatus  from  the  General  Electric  Com- 
pany for  the  Mississippi  River  Power  Company,  Keokuk, 
Iowa:  12  waterwheel  driven  three-phase  generators  having 
an  aggregate  capacity  of  108,000  kw.;  12  three-phase  water- 
cooled  110,000  volt  transformers  having  an  aggregate  capacity 
of  108,000  k.v.a.;  two  water  wheel  driven  exciters,  one  induc- 
tion  motor   driven   generator,   and   switchboard. 

The  Faries  Manufacturing  Company,  Decatur,  111.,  the 
largest  manufacturers  in  the  United  States  of  Faries  patent 
adjustalile  brackets,  portables  and  shades,  has  just  issued 
a  beautiful  new  catalog  showing  a  complete  line  of  their  ma- 
terial. The  sjiecial  feature  of  this  catalog  is  their  adjustable 
brackets,  adjustable  portables  with  green  glass  hood,  and 
dre.sser  portable;  also  Mazda  clusters  with  porcelain  or  steel 
enameled  reflectors,  which  can  be  wired  for  either  multiple 
or  series  lighting,  and  for  25,  40,  60  or  100  watt  lamps.  The 
Faries  Manufacturing  Company  has  just  tiled  an  application 
lor  a  patent  on  a  new  style  shade  holder  to  be  used  upon  their 
complete  line  of  shades.  These  shades  are  now  being  manu- 
factured and  sold  under  the  Patent  Applied  For  Act. 


BOOK    REVIEWS. 
Direct  and  Alternating  Current  Manual.    By  Frederick  Bedell, 
Ph.D.    and    Clarence   A.    Pierce,    Ph.D.     Size   6x8   inches; 
360  pages;   thoroughly  illustrated;   cloth  binding;   second 
edition,   enlarged.      Published    by     the   D.    Van   Nostrand 
Company  of  New  York,  and  for  sale  by  The  Technical  Book 
Shop,  Rialto  Bldg.,  San  Francisco.     Price,  $2.00. 
FVederick  Bedell   and   Clarence  A.  Pierce,  as  authors  of 
this  manual,  need  no   introductory   remarks  setting  forth  to 
the  engineering  world  their  fitness  for  the  matter  contained 
within  the  covers  of  this  book.     This  manual  is  a  second  edi- 
tion,  enlarged,    of   a   former   publication.     It   consists    of   a 
series  of  tests  on  direct  and  alternating  current  apparatus, 
selected  with  reference  to  their  practical  usefulness  and  in- 
structive value.     A  new  feature  of  the  edition  just  published 
is  the  matter  written  on  wave  analysis.     This  important  sul> 
ject  is  too  frequently  left  in  the  background,  for  the  recluse. 
The  illustrative  problem  based  upon  the  work  of  Runge  ap- 
pearing on  pages  335  and  336  will  be  found  most  helpful  for 
those  desiring  an  exact  method  of  procedure  in  wave  analysis 
and  who  are  a  little  unsteady  on  their  feet  as  to  a  systematic 
method.     Finally,  the  relieving  feature  of  the  book  is  that 


while  it  deals  with  thoroughness  in  such  matters  as  come  up 
for  discussion  it  does  not  attempt  to  be  exhaustive  or  com- 
plete; on  the  contrary  every  effort  has  been  made  to  elimi- 
nate matter  of  secondary  importance,  thus  giving  to  the  stu- 
dent the  very  juice  of  matter  discussed  without  the  burden 
of  exhaustive   details. 

The  Design  of  Static  Transformers.  By  H.  M.  Hobart,  M. 
Inst.  C.  E.  Size  SVaxSVa  in.;  174  pages;  102  illustra- 
tions; clear  type;  cloth  binding.  Published  by  D.  Van 
Nostrand  Company  of  New  York,  and  for  sale  by  The 
Technical  Book  Shop,  Rialto  Bldg.,  San  Francisco.  Price, 
$2.00. 

H.  M.  Hobart  presents  to  the  practical  engineering  world 
in  this  book  a  much  needed  treatise  on  the  transformer.  The 
book  is  devoid  of  theory  throughout  and  the  reader  is  ad- 
vised to  consult  certain  standard  treatises  on  the  subject 
should  he  desire  to  review  certain  points  not  understood  in 
the  assumptions  made  by  the  author  as  basis  of  compu- 
tation and  design.  Actual  numerical  problems  are  carried  out 
in  thoroughness  and  detail.  Few  typographical  errors  are 
encountered.  The  book  being  written  by  a  British  engineer 
savors  somewhat  of  usage  and  practice  in  vogue  in  England 
and  the  continent,  but  it  will  be  extremely  useful  in  America 
to  those  engaged  in  practical  design  of  the  transformer. 

Testing  of  Electrical   Machinery.     By  J.  H.  Morecroft  and  F. 
\V.    Hehre.      Size   51,2  xSVi;    154   pages;    46   illustrations; 
cloth   binding.     Published  by  D.  Van  Nostrand  Company 
of  New  York,  and  for  sale  by  The  Technical  Book  Shop, 
Rialto   Bldg.,   San   Francisco.     Price,   $1.50. 
The  authors  of  this  book,  engaged  in  the  electrical  engi- 
neering faculty  of  Columbia  University,  have  written  its  con- 
tents with  the  idea  in  view  of  meeting  a  peculiar  combina- 
tion found  at  the  New  Y'ork  University,  namely,  to  devise  a 
series  of  notes  on  electrical   testing  suited   to   the   needs  of 
students    pursuing    a    non-technical    course.      The    book    out- 
lines twenty  different  experiments  in  all,  eleven  of  which  are 
devoted  to  direct  current  apparatus  and  the  remaining  nine 
to  alternating  current  work.     A  preliminary  lecture  precedes 
the  detailing  of  each  particular  experiment,  setting  forth  the 
theory    underlying    the    apparatus    to    be    tested.      The    book 
is  not  as  tense  in  its  mathematical  reasoning  as  is  usually 
encountered  in  works  of  this  sort.     For  this  reason  the  work 
is  especially   adapted  to  that  large  class  of  readers  outside 
of   our    technical    school    who   desire    to    get   a    fundamental 
grasp  of  the  subject  without  the  usual  severe  mathematical 
battle  encountered  in  most  works  of  a  similar  nature. 

Electric  Central  Station  Distribution  Systems.  By  Harry 
Barnes  Gear  and  Paul  Williams.  Size  51/2x81/2  ins.;  347 
pages;  139  illustrations;  clear  type;  cloth  binding.  Pub- 
lished by  D.  Van  Nostrand  Company  of  New  York,  and 
for  sale  by  The  Technical  Book  Shop,  Rialto  Bldg.,  San 
Francisco.     Price,  $3.00. 

Harry  Barnes  Gear,  general  inspector  of  the  common- 
wealth Edison  Co.  of  New  York,  and  Paul  Francis  Williams, 
assistant  general  inspector  of  the  same  corporation  present 
in  this  book  a  wealth  of  ideas  covering  their  experiences  in 
the  design  and  construction  of  electric  central  station  dis- 
tribution systems.  The  nucleus  matter  contained  in  this 
publication  formally  appeared  serially  in  the  Electrical  Age 
during  the  years  1908  and  1909.  The  treatment  is  based 
upon  the  assumption  of  a  general  knowledge  of  electrical 
theory  such  as  is  possessed  by  the  more  advanced  students 
of  engineering  and  by  men  in  practical  distribution  engineer- 
ing work.  Much  of  the  subject  matter  of  the  book  is,  how- 
ever, of  such  a  nature  as  to  be  easily  grasped  by  practical 
men  who  have  not  had  a  full  theoretical  training.  The  chap- 
ters on  underground  construction  and  cables  coupled  with 
the  chapter,  on  distribution  economics  represent  most  recent 
practice  in  congested  centers  of  the  east  and  will  be  found 
valuable  to  western  engineers  now  meeting  with  similar 
problems. 
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NEWS  NOTES 


INCORPORATIONS. 
NEZ  PKHCR,  IDAHO.— The  Lewis  County  Electric  Com- 
pany,  capital    $200,000,    with    headquarters    at    this    city,    has 
been  incorporated  with  C.  F.  Cunningham  as  agent. 

OLYMPIA,  WASH.— Articles  of  incorijoration  for  the  West 
Coast  Railway  Company,  to  be  built  between  North  Yakiui.i 
and  Seattle  to  connect  with  the  Oregon-Washington  Rail- 
road &  Navigation  Company,  in  King  County,  have  been 
placed  on  file  with  the  secretary.  The  incorporators  are  Rob- 
ert Strahorn  and  A.  Smith.  The  capitalization  is  $1,000,000. 
The  road  is  to  run  through  Yakima,  Kittitas,  Pierce  and  King 
counties.    It  is  to  be  either  steam  or  electric. 

MEDFORD,  ORE.— Medlord  is  taking  great  interest  in 
the  proposed  electric  line  to  run  from  Ashland  to  Eugene, 
incorporated  in  the  State  of  Washington  with  a  capital  stock 
of  $:J,000,000  under  the  name  of  the  Oregon  Southern  Rail- 
way Co.  J.  Arnold  Doyle  of  Spokane,  Wash.,  and  H.  M.  Far- 
ren  of  Boise,  organizers  of  the  company,  are  in  Medford 
and  will  apply  for  a  franchise  from  the  City  Council  at  the 
next  meeting. 

FINANCIAL. 

SEATTLE,  WASH.— The  Seattle  Lighting  Company  has 
been  granted  a  40-year  gas  franchise  by  the  county  commis- 
sioners   covering    territory    south    of    Seattle. 

CRE3WELL,  ORE.— Local  citizens  have  pledged  financial 
support  in  the  sum  of  $25,000  to  the  Eugene  Helt  Line  and 
Interurban  Railway  and  that  company  will  construct  an  ex- 
tension into  this  city. 

EUGENE,  ORE.— It  is  expected  that  contracts  for  the 
construction  of  the  first  25  miles  of  the  Eugene-Coos  Bay 
extension  will  be  awarded  shortly.  The  right  of  way  has 
been  practically  secured  and  contracting  firms  are  submitting 
bids. 

HUNTINGTON  PARK,  CAL.— At  a  public  mass  meeting 
held  by  the  citizens  it  was  decided  to  campaign  for  issuing 
$60,000  in  bonds  for  a  municipal  water  i)lant,  $40,000  in  bonds 
for   a   municipal   electric   plant,    $10,000    in    bonds   for   a    fire 

apparatus. 

MYRTLE  CREEK,  ORE.— At  a  special  election  the  peo- 
ple of  Riddle  voted  $15,000  bonds  for  a  water  works  system, 
the  old  plant  being  inadequate;  and  $13,000  for  a  complete 
sewer  system,  both  issues  were  carried  by  a  large  majority. 
Construction  work  will  begin  as  soon  as  contracts  can  be  let 
and  the  bonds  sold. 

SAN  FRANCISCO,  CAL.— One  hundred  bonds  of  the  San 
Francisco  Gas  &  Electric  Company  have  been  retired,  the 
numbers  having  been  drawn  by  lot  under  the  terms  of  the 
trust  mortgage  of  August  20,  1903.  The  bonds  are  i)art  of  the 
30-year  gold  bonds  of  the  company's  sinking  fund,  and  date 
from  November  1,  1903. 

VISALIA,  CAL.— G.  V.  Reed,  A.  C.  Tienken,  G.  R.  Hos- 
tetter  and  F.  F.  Hostetter,  directors  of  the  Lindsay  Gas  and 
Water  Company,  have  petitioned  the  Superior  Court  for  the 
dissolution  of  the  corporation.  The  company  was  capitalized 
at  $75,000  divided  into  1500  shares  of  the  par  value  of  $50 
each.  The  petition  states  that  534  of  the  shares  have  been 
sold. 

MARTINEZ,  CAL. — A  rate  war  is  on  in  Concord  between 
the  Pacific  Gas  &  Electric  Company  and  the  Great  Western 
Power  Company,  which  recently  entered  the  Contra  Costa 
field  to  compete  with  the  former  established  company.  The 
Great  Western  is  cutting  rates  on  light  and  power  below  the 
schedule  now  in  force  with  the  Pacific  Gas  &  Electric  Com- 


|)any,  and  to  retain  the  business  the  latter  company  is  reduc- 
ing its  rate  to  meet  that  of  the  new-comer.  Manager  Don 
('.  Ray  of  the  Martinez  district  is  making  earnest  efforts  to 
retain  this  business  for  the  company.  The  power  line  of  the 
Great  Western  has  been  completed  along  the  water  front 
from  Concord  through  Martinez  and  Port  Costa  to  Eckley. 

HOLTVILLE,  CAL— The  City  Council  has  passed  an  or- 
dinance providing  for  an  election  to  be  held  November  29 
to  vote  on  the  question  of  issuing  bonds  for  completing  the 
construction  of  the  water  works  system  of  the  city  and  for 
acquiring  or  constructing  fire  apparatus.  The  issue  is  to  be 
in  the  amount  of  $10,000,  of  which  $8000  will  be  for  the 
water  system  and  $2000  for  fire  apparatus. 

McMINNV'ILLE,  ORE. — Three  charter  amendments  pro- 
viding that  the  city  issue  bonds  to  the  amount  of  $75,000 
have  been  passed  by  a  large  majority  at  the  city  election. 
The  amendments  are  as  follows:  Authorizing  a  bond  issue 
of  $15,000  for  replacing  wooden  water  mains  with  iron;  au- 
thorizing bond  issues  of  $30,000  respectively  for  street  im- 
provements and  extension  of  water  and  light  systems. 

SAN  FRANCISCO. — The  finance  committee  of  the  Super- 
visors consented  last  week  to  let  the  Board  of  Public  Works 
have  $7000  additional  for  laying  high-pressure  mains  by  day 
labor  in  Second  street,  between  Market  and  Townsend.  The 
committee  also  allowed  $11,000  in  addition  to  the  $10,000  orig- 
inally given  for  purchasing  cast  iron  pipe  for  the  Ingleside 
outlet  sewer  across  Lake  Merced  rancho.  The  first  amount 
was  set  aside  on  the  city  engineer's  estimate  which  proved 
too  small. 

SAN  BERNARDINO.  CAL.— The  Lytle  Creek  Power  Com- 
pany of  this  city  has  been  absorbed  by  the  Southern  Sierrari 
Power  Comjjany.  The  latter  company  paid  $160,000  for  the 
property.  The  Southern  Sierras  Company  is  engaged  in 
building  a  high  power  transmission  line  from  Bishop  Creek, 
in  Inyo  County,  to  San  Bernardino,  a  distance  of  240  miles. 
This  will  probably  replace  the  supply  now  being  furnished 
the  Lytle  Creek  system  from  a  steam  plant.  The  Lytle 
Creek  Power  was  organized  seven  years  ago  by  local  men. 

SAN  FRANCISCO,  CAL.— The  San  Francisco,  Vallejo  & 
Napa  Valley  Electric  Railroad,  having  defaulted  in  the  inter- 
est on  its  $1,500,000  of  bonds,  has  been  sold  for  $700,000  at 
public  auction.  The  purchasers  will  have  to  take  care  of  a 
floating  debt  of  $400,000.  Three  bids  were  received,  one  for 
$500,000,  a  second  for  $600,000  and  the  third  for  $700,000.  The 
first  and  third  bids  were  made  by  a  bondholders'  committee, 
consisting  of  James  Irvine  and  John  D.  McKee  of  this  city 
and  George  R.  Sheldon  of  New  York.  McKee  is  vice-president 
and  cashier  of  the  Mercantile  Trust  Company. 


TRANSMISSION. 
HAILEY,    IDAHO.— The    Kilpatrick    Bros,    expect    to    put 
In  a  power  plant  at  their  dam  on   Silver  Creek  in   the  near 
future  that  will  furnish  light  and  power  for  Picabe. 

VALDEZ,  ALASKA. — Henry  Deyo.  with  a  crew  of  sur- 
veyors, will  make  a  survey  of  the  Alaska  Water,  Light  & 
Telephone  Company's  power  site  at  Sulphide  gulch. 

RENO,  NEV. — What  is  intended  to  be  a  direct  competitor 
for  the  power  business  throughout  Nevada  now  controlled  by 
the  Hammon  interests  which  have  several  million  dollars 
already  expended  in  or  applied  to  its  mammoth  workings  in 
this  State,  is  the  Nevada  Valleys  Power  Company.  The  arti- 
cles of  incorporation  provide  for  a  first  capitalization  of 
$2,500,000.  This  is  the  initial  step  taken  by  a  combination 
of  Western  capitalists  toward  the  construction  of  big  power 
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plants  on  Truckee  River.  Some  months  ago  a  power  site 
was  taken  over  at  a  point  near  Vista,. east  of  Reno,  and  rights 
of  way  secured  for  ditches  and  reservoirs.  The  promoters 
of  this  project  are  Milton  S.  Hamilton  and  F.  J.  Early  of 
Oakland  and  their  associates.  It  is  proposed  to  construct  at 
the  outset  a  plant  having  a  capacity  of  4000  h.p.  to  be 
directed  in  immediate  opposition  to  that  operated  by  the 
Hammon  or  Truckee  General  Electric  interests.  Work  of 
building  will  begin  immediately. 

SAN  JOSE,  CAL. — The  bid  of  the  Great  Western  Power 
Company  of  $110  for  the  power  pole  line  franchise  that  cor- 
poration recently  asked  for  has  been  accepted  and  the  fran- 
chise has  been  awarded. 

EUGENE,  ORE. — Joaquin  Miller  is  interested  in  a  big 
electric  power  plant  project  on  the  Siuslaw  River,  six  miles 
above  Mapletou,  and  it  is  announced  that  the  plant  will 
be  installed  early  in  1912.  Geo.  Melvin  Miller,  brother  of 
the  former,  is  now  in  Portland  arranging  for  machinery  for 
the  plant. 

STOCKTON,  CAL. — Robert  R.  Reed,  representing  the 
Sierra  and  San  Francisco  Power  Company,  announces  that 
the  company  will  be  in  operation  in  this  city  by  December  1. 
He  declares  that  the  company  is  building  from  Manteca, 
where  it  has  its  main  line,  to  Stockton,  and  that  it  is  within 
four  miles  of  this  city. 

EVERETT,  WASH. — Reports  arc  to  the  effect  that  the 
Stone-Webster  Company  is  preparing  for  the  installation  and 
construction  of  a  power  plant  in  the  Sultan  basin,  deriving 
its  power  from  the  Sultan  River.  A  large  dam  will  be 
built  in  the  Sultan  canyon  and  this  tract  flooded  so  as  to 
form  a  reservoir  for  storage  of  water. 

CENTRALIA,  WASH.— The  Centralia  Light  &  Power 
Company,  which  projects  the  construction  of  an  electric  rail- 
way line  between  this  city  and  Rochester,  a  distance  of  10 
miles,  has  practically  secured  all  rights  of  ways  and  a  500 
kilowatt  turbine  generator  for  use  in  the  power  house  has 
been  acquired.  The  power  is  to  be  supplied  by  the  Eastern 
Railway   &   Lumber  Company. 

HONOLULU,  H.  I. — A  large  contract  was  awarded  recently 
by  the  Island  Investment  Company  to  the  von  Hamm-Young 
Company  for  the  hydroelectric  plant  which  the  Island  com- 
pany is  building  between  Wailuku  and  Kahului  on  Maui,  for 
the  purpose  of  supplying  these  towns  with  electricity  and 
light.  The  contract  is  for  the  machinery  and  calls  for  its 
shipment  from  the  manufacturers  in  the  East  within  60  days. 
The  plant  is  a  steam  one,  and  California  oil  will  be  the 
fuel  used. 

OROVILLE,  CAL.— Plans  have  been  completed  by  the 
Oro  Electric  Company  for  the  active  beginning  of  construc- 
tion work  at  Humbug  early  in  the  spring.  One  of  the  first 
developments  will  be  on  Yellow  Creek.  Last  February  E.  M. 
Ebright  filed  on  60,000  inches  of  the  waters  of  Grizzly,  Soda, 
Butte  and  Yellow  Creeks,  and  later  transferred  to  Grizzly,  Soda, 
the  Oro  Electric  Corporation.  It  is  the  plan  of  the 
corporation  to  assemble  the  water  in  a  1700-acre  storage 
resesvoir  in  Yellow  Creek  Valley,  from  which  point  it  will 
be  dropped  by  means  of  pipe-lines  to  the  mouth  of  Yellow 
Creek  on  the  north  fork  of  Feather  River,  where  the  power- 
house will  be  located. 

PORTERVILLE,  CAL.— Due  to  new  regulations  which 
have  been  adopted  by  the  Underwriters  of  the  Pacific  and 
new  regulations  which  have  been  made  obligatory  upon  light 
and  power  service  corporations  through  new  legislation  which 
went  into  effect  October  22,  the  Mt.  Whitney  Power  Company 
finds  itself  faced  with  the  necessity  of  a  complete  reconstruc- 
tion of  their  plant  within  the  ensuing  five  years.  First,  the 
power  lines  which  now  exist  throughout  the  district  must 
be  completely  rebuilt.  The  new  regulations  call  for  a  clear 
distance   of   26   inches    between   the   power   wires,   as   strung 


in  the  familiar  triangular  form  and  the  third  wire  at  the  top 
must  be  placed  upon  a  long  iron  pin,  which  will  carry  the 
regulation  porcelain  or  glass  insulator.  The  new  arms  of 
the  poles  will  be  considerably  longer  than  at  the  present 
time  and  the  distance  between  the  wires  sufficient  to  allow 
a  safe  working  space.  Another  change  which  is  made  neces- 
sary by  the  new  regulation  is  in  the  replacement  of  all  cir- 
cuit breakers  on  the  line. 


TRANSPORTATION. 

SOUTH  VANCOUVER,  B.  C— The  British  Columbia 
Railway  Company  will  shortly  double-track  Fraser  street  in 
this  city. 

MEDFORD,  ORE.— J.  Arnold  Doyle  of  Spokane  and  F. 
M.  Farren  of  Boise,  organizers  of  the  Oregon  Railroad  Com- 
pany, while  here  announced  that  they  will  soon  apply  for  an 
electric  railway  franchise  through  the  valley. 

KIRKLAND,  WASH.— The  Pacific  States  Telephone  cS; 
Telegraph  Company  has  announced  its  intention  of  extending 
its  Seattle  service  to  this  city.  An  order  for  cables  has  been 
placed  with  the  General  Electric  Company  of  New  York. 

PORTLAND,  ORE.— Activities  of  the  Oregon  Electric 
Company  officials  indicate  that  the  Hill  electric  system  is  pre- 
paring for  early  construction  of  the  line  from  Portland  to 
Newberg,  McMinnville,  with  the  Dalles,  Ore.,  as  the  ter- 
minus. 

RIVERSIDE,  CAL.— The  City  Council  has  accepted  the 
offer  of  $25,000  made  by  the  Pacific  Electric  Railway  Com- 
pany for  a  franchise  to  operate  and  maintain  a  double  track 
line  over  the  extension  of  Magnolia  avenue,  between  Ar- 
lington avenue  and  Main  street. 

PHOENIX,  ARIZ.— The  City  Council  has  passed  an  ordi- 
nance granting  to  the  Salt  River  Valley  Electric  Railway 
Company  a  franchise  to  construct,  operate  and  maintain  for 
a  period  of  twenty-five  years,  an  electric  street  railway  along 
certain  streets,  highways  and  public  grounds  of  the  city. 

RIVERSIDE,  CAL.— The  bond  of  the  Pacific  Electric 
Railway  Company  for  $500  has  been  approved  and  an  ordi- 
nance passed  granting  a  franchise  to  the  Pacific  ElectVic  Com- 
pany for  the  construction  and  operation  of  a  double  track 
line  over  Magnolia  avenue  from  Arlington  avenue  to  the  inter- 
section of  Main  and  Fourteenth  streets. 

SAN  FR.ANCISCd,  CAL. — Manager  George  Hark  of  the 
Reno  Traction  Company  is  in  San  Francisco  to  confer  with 
the  directors  of  the  company  concerning  the  building  of  an 
extension  of  the  electric  line  from  Sparks  to  the  Arkell  mine 
in  the  Wedekind  district.  He  says  that  the  line  may  be  built 
immediately  for  passenger  and  freight  traffic,  to  haul  the 
ore  from  the  mining  district. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  has 
a  large  construction  force  at  work  rebuilding  the  Sixteenth 
street  line  of  the  road  within  the  city  limits,  as  far  as  Rose- 
dale  cemetery.  The  work  is  under  the  immediate  super- 
vision of  Assistant  Chief  Engineer  E.  C.  Johnson.  The  road- 
bed which  is  being  laid  is  comparable  with  that  put  down 
on  Broadway  by  the  Los  Angeles  Railway  Company,  which 
cost  approximately  $110,000  per  mile. 

FRESNO,  CAL.— Although  it  is  expected  that  ties  for 
the  Fresno,  Hanford  &  Summit  Lake  Interurban  Railroad 
will  be  in  Fresno  by  the  15th  of  this  month,  another  post- 
ponement in  the  beginning  of  track  laying  is  announced,  be- 
cause it  will  be  impossible  to  get  rails  here  before  the  1st 
or  15th  of  December.  Efforts  were  made  to  secure  between 
600  and  700  tons  of  rails  in  San  Francisco,  but  investigation 
showed  that  more  than  25  per  cent  of  them  were  short  rails 
and  unsuitefl  for  the  requirements  of  the  road.  Inability 
to  use  these  rails  has  made  it  necessary  to  get  the  entire 
supply  of  about  4500  tons  from  Pueblo  and  they  will  not  begin 
to  arrive  here  before  December  1. 
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SAN  JOSE,  CAL.— Al  the  regular  weekly  meeting  of  the 
Town  Trustees  of  Alviso  rights  of  way  over  the  two  principal 
Alviso  streets  were  granted  to  the  San  Jose  Terminal  Rail- 
road Company,  which  has  announced  plans  to  build  an  inter- 
urban  road  connecting  San  Jose  and  that  place.  The  plans 
call  for  the  immediate  beginning  of  work  and  rights  of  way 
have  now  been  secured  for  the  entire  12  miles  of  line.  The 
projectors  of  the  new  road  plan  to  make  a  summer  and  win- 
ter resort  of  Alviso  and  it  is  expected  that  the  old  water 
route  to  San  Pi'ancisco  will  be  revived  as  a  passenger  and 
freight  line  with  the  opening  of  the  road.  John  A.  Mehling. 
E.  M.  Rea  and  M.  J.  Gardner,  officers  of  the  company,  pre- 
sented the  petition  of  the  company  to  the  Alviso  trustees. 

FAIRFIELD,  CAL.— For  the  puri)ose  of  buildin:;  a  rail 
road  from  Cement  to  Tidewater,  touching  the  slough'  at  a 
point  near  Rush's  landing,  about  two  miles  south  of  Suisnn, 
\he  Cement,  Tolenas  and  Tidewater  Railroad  Company  has 
been  incorporated.  Articles  of  incorporation  were  filed  with 
the  county  clerk.  The  life  of  the  company  is  50  years  and 
the  capital  stock  $500,000  divided  into  5000  shares  at  a  par 
value  of  $100  each.  The  sum  of  $6000  has  been  subscribed 
and  paid  into  the  treasury.  R.  B.  Henderson,  A.  D.  Flaw, 
VV.  T.  Barnett,  Paul  C.  McCarthy  and  F.  D.  Madison  are  the 
incorporators.  Grading  for  the  line  was  commenced  about 
two  years  ago,  but  work  was  suspended  after  a  few  months. 
It  is  stated  now  that  operations  on  the  road  will  again  be 
lonimenced   at  an  early  date. 

ILLUMINATION. 

COLTON,  CAL.— The  City  Trustees  through  Aitcrney 
Uyron  Waters  have  been  presented  with  the  application  of 
the  Southern  California  Gas  Company  for  a  50-year  franchise 
through  the  streets  of  Colton.  C.  M.  Grow  is  superintendent 
of  the  company. 

ENCAXTO,  CAL. -The  agent  of  the  San  Diego  Gas  and 
Electric  Company  is  canvassing  here  to  see  how  many  resi- 
dents will  utilize  gas  if  provided.  From  the  success  he  is 
meeting  it  is  probable  that  Encanto  will  soon  be  connected 
with  the  San  Diego  plant. 

ABERDEEN,  VVASH.— The  Council  has  passed  an  ordi- 
nance granting  to  the  Municipal  Heat  &  Light  Company  a 
franchise  to  construct  and  maintain  upon  certain  streets 
and  alleys  of  Aberdeen,  pipe  lines,  wires  and  conduits  for 
the  transmission  of  light. 

WOODVILLE,  ORE.— The  Town  Council  has  entered 
into  an  agreement  with  the  Rogue  River  Electric  Company 
under  the  terms  of  which  the  company  contracts  to  install 
an  electric  light  plant  complete  in  the  town  of  Woodville 
according  to  the  plans  and   specifications. 

EUGENE,  ORE. — The  city's  $25,0u0  electric  street  light- 
ing bonds  have  been  sold  to  local  people  and  the  work  of 
installing  the  lights  will  begin  at  once.  The  people  have 
voted  $57,000  more  bonds  for  the  further  extension  of  the 
street  lighting  system.  The  latter  issue  will  also  likely  go 
to  local  people. 

RIVERSIDE,  CAL.— The  Southern  California  Gas  Com- 
pany has  filed  correspondence  with  Mayor  Evans  revealing 
to  members  of  the  Council  the  purpose  of  the  company  to 
proceed  at  an  early  date  with  extension  of  its  high  pressure 
lines  to  Arlington;  serving  both  Brockton  avenue  and  resi- 
dents along  the  new  Magnolia  extension. 

HUNTINGTON  BEACH,  CAL.— G.  G.  Ivy  is  plan- 
ning to  erect  a  gas  plant  here  at  an  early  date.  He  is  now 
securing  names  of  those  who  will  use  it.  A  high  pressure 
system  will  be  used  and  each  block  will  he  so  piped  that 
it  can  be  supplied  when  it  is  fully  built  up  with  houses. 
One  of  the  gas  mains  will  be  laid  on  Olive  ave.,  branching 
each  way  into  the  alleys,  extending  from  Main  to  Fitteentli 
streets,    will   also   be   laid   in    other   streets.     The    generator 


of  the  manufacturing  plant  is  to  be  of  a  capacity  to  supply 
50,000  cubic  feet,  of  gaS  in  ten  hours.  Mr.  Ivy  will  have 
charge  of  the  plant. 

MADERA,  CAL. — -Madera  citizens  are  looking  forward 
to  having  a  new  gas  system  in  operation  in  a  short  time. 
Contractor  P.  C.  Roberts  having  arrived  from  San  Francisco 
and  arranged  for  hastening  of  laying  the  mains.  It  is  ex- 
pected the  pipe  will  all  be  down  in  two  weeks  to  prevent 
interference  with  street  paving  work  already  jdanned. 

NORTH  YAKIMA,  WASH.— Chief  Engineer  D.  F.  McGee, 
of  the  Pacific  Power  &  Light  Company,  and  Consulting  Engi- 
neer D.  C.  Henny  were  at  the  Wapato  canal  in  the  Naches 
recently  investigating  conditions  preparatory  to  the  instal- 
lation of  various  improvements  and  changes.  The  Pacific 
Power  &  Light  Company  will  also  improve  the  local  street 
lighting  system.  The  present  old  style  multiple  arc  lights  will 
be  replaced  with  modern  arcs,  and  changes  will  be  made 
in  the  local  substation. 


TELEPHONE   &  TELEGRAPH. 

VANCOUVER,    H.    C  — The  British    Columbia    Telephone 

Company    has    plans    prepared  for    extensive    telephone    im- 
l)rovements  here. 

McMlNNVILLE,  ORE.— (;arlton's  City  Council  has 
granted  the  Carlton  Mutual  Telephone  Company  a  ten-yenr 
have  been  printed  repeatedly. 

ASTORIA,  ORE.— Grangers  in  the  vicinity  of  Kuaiina 
and  Svenson,  have  decided  that  to  supply  the  proper  service 
in  a  long  needed  telephone  line  they  would  organize  a  stock 
company,  the  stock  to  be  subscribed  by  the  farmers  and  the 
line  to  be  built  and  operated  by  them. 

ARCATA,  CAL. — F.  Blake,  i)roprietor  of  the  Independent 
telephone  line,  has  been  very  busy  for  the  past  week  pre- 
paring to  build  about  two  miles  more  of  the  telephone  line 
which  will  run  out  to  the  mouth  of  Mad  River  and  will  take 
in   the   greater  number   of   ranches   along   the   way. 

CONCORD,  CAL.— A  company  to  be  known  as  the  Mt. 
Diablo  Telephone  Company  has  been  incorporated  here.  It 
is  the  iilan  of  the  directors  to  construct  22  miles  of  tele- 
lihone  wires  in  the  country  outside  of  Concord.  The  lines 
will  run  through  Concord  to  the  Ygnacio  Valley  and  Clayton. 
The  officers  of  the  new  company  are;  H.  C.  Wetmore  of 
Concord,  president;  Joseph  F.  Frank  of  Clayton,  vice-presi- 
dent; Charles  Gordon  of  Clayton  secretary  and  treasurer. 

SAN  FRANCISCO,  CAL.— Edward  J.  Nally,  first  vice- 
president  and  general  manager  of  the  Postal  Telegraph 
Cable  Cimpany,  is  at  San  Francisco.  Nally's  Western  trip 
has  given  rise  to  numerous  reports  that  his  mission  to 
San  Francisco  has  to  do  with  the  Postal's  absorption  in  Cali- 
fornia of  a  number  of  independent  telephone  companies,  with 
a  view  to  putting  the  telegraph  compeny  of  which  he  is  the 
managerial  head  on  a  better  footing  with  its  rival,  the  West- 
ern LTnion,  which  has  taken  control  of  the  Bell  Telephone 
Company's  interests  in  this  country. 

LOS  ANGELES,  CAL.— It  is  generally  conceded  that  a 
sweeping  victory  for  municipalities  in  the  State  of  Caliior- 
nia  which  seek  to  control  telephone  companies  by  franchises, 
was  scored  when  the  Supreme  Court  affirmed  the  opinion  of 
Judge  Walter  Bordwell  of  the  Superior  -Court,  who  declared 
that  the  city  of  Pasadena  had  the  right  to  make  the  Pacific 
States  Telephone  &  Telegraph  Company  take  out  a  fran- 
chise in  order  to  operate  in  that  city.  In  its  opinion  the  Su 
preme  Court  establishes  a  precedent  which  will  in  time  be 
the  ground  for  the  city  of  Los  Angeles  to  require  the  Pacific 
Spates  Telephone  &  Telegraph  Company  to  take  out  a  fran- 
chise for  the  right  of  that  company  to  operate  in  Los  Augele.s 
which  terminates  in  1916. 
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A  MODERN  FIRE  ALARM  INSTALLATION 


Like  nearly  all  electrical  communication  systems  pointed   more   for   their   political   than   for   their   elec- 

the    modern    fire    alarm    system    had    its    humble    be-  trical   skill. 

ginnings,  has   progressed  through   a   considerable   de-  Little    attention    was    paid    to   the    real    develop- 

velopment  stage,  and  now  is  coming  to  be  regarded  ment  of  the  early  systems,  or  even,  in  many  cases,  to 

as  a  field  for  trained  professional  effort.  the    proper    maintenance    of    their    essential    features. 
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.A.    Modern     Fire-proof     l-'ii  H-:i  hii  ni 

As  in  the  telephone  and  electric  light  field,  so 
the  early  fire  alarm  systems  were  developed  by  tele- 
graphers, or  those  skilled  in  that  art;  but  with 
this  important  diiiference,  that  while  the  former  in- 
stallations were  largely  in  the  hands  of  private  cor- 
porations, the  latter  were,  in  general,  under  the  con- 
trol of  municipaJities,  and  became,  naturally,  a  part 
of   our   political    systems,    with     superintendents,    ap- 


Boxes  were  allowed  to  become  run  down,  and  the 
overhead  circuits  were  allowed  to  rust  away  until 
even  ordinary  storms  were  sufficient  to  cripple  the 
system.  The  central  apparatus  was  placed  in  some 
out-of-the-way  location,  usually  in  an  engine  house, 
with  litt'le  regard  for  very  important  functions,  it 
should  be  continuously  ready  to  perform. 

Oakland,    California,    was    no    exception    to    this 
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rule  of  progress.  For  many  years  its  fire  alarm  system 
was  the  usual  combination  of  obsolete  devices  in  vari- 
ous stages  of  disrepair,  amounting  at  times  to  a  dan- 
gerous condition  of  inefficiency. 

The  apparatus  was  housed  on  the  third  floor 
of  a  brick  building,  surrounded  by  frame  structures, 
incompatible  with  the  nature  of  the  system,  and  mili- 
tating against   developing   efficient    service. 

But  some  eight  years  ago  the  central  office  was 
removed  from  its  loft  over  an  engine  house  and  is 
now  situated  in  an  isolated  fireproof  steel  and  stone 


Main    Signal    Kt-turn    Room. 

building  of  classic  design,  erected  for  this  purpose  in 
one  of  the  city  parks.  The  building  is  a  single 
story  with  a  deep  basement.  The  outer  walls  are 
Utah  sandstone,  cream  white,  soft  and  easy  to  work, 
but  of  a  quality  that  hardens  on  exposure.  The  door 
and  window  frames  are  metal  and  filled  with  heavy 
wire  mesh  glass.  The  roofs  and  floors  are  concrete, 
with  mosaic  finish  on  the  latter,  and  a  fireproof  wain- 
scot of  beautifully  veined  Vermont   marble. 

The  fire  alarm  equipment  consists  of  four  12  cir- 
cuit, main  line,  storage  battery,  slate-base  panels, 
mounted  in  steel  frame  and  so  wired  that  the  office 
may  be  operated  either  manually  or  automatically  as 
conditions  may  require.  For  automatic  operation  there 
are  two  repeaters  which  take  up  the  alarm  from  the 
fire-box  and  transmit  it  through  the  gong  lines  to  the 
engine  houses.  The  gong  lines  are  connected  in  series 
thrtnigh  each  repeater,  the  operating  table,  the  manual 
transmitter  and  the  gong  panel  to  the  engine  houses. 
For  manual  operation  both  the  box  and  the  gong  lines 
are  brought  to  the  relay  and  tape  registering  table 
shown  in  the  illustration.  Here  the  box  circuits  are 
connected  to  the  closed  circuit  tape  machines  and  re- 
lays. Blinker  lights  are  provided  to  flash  their  warn- 
ing to  the  operator  should  his  attention  be  distracted 
from  any  cause  and  a  telegraph  key  permits  him  to 
signal  on  the  box  lines  whenever  that  becomes  nec- 
essary. The  gong  lines  are  also  connected  with  keys 
on  this  table.  One  line  passes  through  a  master  tape 
and  time  registering  machine  which  not  only  punches 
the  number  of  the  alarm  but  also  at  the  same  time 
records  the  time  of  sending  the  alarm  to  the  engine 
houses.  When  the  apparatus  is  to  be  operated  by  hand 
the  automatic  repeaters  are  switched  off  and  the  gong 
lines  are  operated  either  through  the  manual  trans- 
mitter, or  the  keys  on  the  relay  and  tape  register  table. 


In  addition  to  the  regular  gong  lines,  high  speed  tapper 
lines  are  provided  to  be  used  principally  for  reporting 
engines  out,  or  returned  to  service,  and  they  are  also 
used  to  signal  fires.  A  two-dial,  four-plate  manual 
transmitter  with  which  both  gong  and  tapper  lines  are 
connected  gives  perfect  control  of  this  service.  Thus 
the  engine  houses  may  be  signaled  by  the  repeater,  by 
the  keys  on  the  table  or  by  the  manual  transmitter. 

The  use  of  the  tapper  lines  is  further  seen  in  the 
operation  at  the  engine  houses.  The  alarm,  whether 
sent  out  automatically  or  manually,  is  there  received 
first  on  the  tapper  line  at  a  high  rate  of  speed  as  a 
preliminary  warning  and  registered  on  a  tape  and  is 
followed  closely  by  the  alarm  on  the  gong  line  given 
much  more  slowly.  Companies  that  are  not  to  respond 
to  an  alarm,  signalled  by  the  tapper,  shut  off  the  gong 
line  and  all  the  subsidiary  apparatus  so  that  the  sleep- 
ing men  and  the  horses  may  not  be  unnecessarily  dis- 
turbed, but  the  man  on  watch  stands  ready  to  get 
a  possible  second  or  third  alarm  that  then  must  sound 
on  the  gong  and  send  the  company  out. 

The  advantage  of  the  manual  system  is  that  the 
box  may  be  run  at  a  high  speed,  bringing  the  alarms 
into  the  central  office  quickly,  where  they  are  trans- 
mitted quickly  to  the  engine  houses.  The  lines  are 
thereby  cleared  quickly  for  the  next  alarm,  a  feature 
of  great  importance  in  large  cities,  where  at  times  one 
alarm  will  follow  another  in  rapid  succession-. 

There  is  also  a  100  local  20  trunk,  private  ex- 
change telephone  board  (equipped  at  present  to  half 
its  capacity)  to  which  all  the  telephones  of  the  depart- 
ment are  connected.  Trunks  from  both  the  public 
telephone  companies  are  brought  to  this  board. 
Through  the  hoard  all  the  telephone  business  of  the 
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fire  department  is  transacted,  including  the  reporting 
of  fires  independently  of  box  alarms.  For  the  latter 
purpose  two  trunk  lines  are  used  exclusively  and 
lamps  connected  to  them  are  equipped  with  red  glass 
in  order  to  attract  the  attention  of  the  operator  in- 
stantly. 

The  storage  battery  is  situated  in  the  basement 
and  is  mounted  on  metal  racks  and  is  provided  with 
both  glass  and  porcelain  insulation.  All  wires  from 
battery  to  board  are  in  conduits  and  show  only  at 
battery  terminals;  in  fact  all  wiring  is  in  conduit,  and, 
in  the  case  of  signal  lines,  in  lead  covered  cable. 
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13th  St. 


Ground   Floor  Plan   Oakland   Fire-alarm   Installation. 


^  The  laying  out  of  the  building  conduit  system  re- 
quired forethought  because  the  needs  of  the  depart- 
ment for  many  3ears  to  come  had  to  be  anticipated. 
This  was  successfully  accomplished  on  the  checker- 
board plan,  with  traps  set  in  the  concrete  floor  above 
the  basement  in  such  order  that  any  part  of  the  room 
may  be  reached  from  any  other  part  without  expen- 
sive cutting  of  floors  whenever  changes  are  necessary. 

The  main  room  is  lighted  at  night  by  the  indirect 
system.  The  reflections  from  the  white  walls  and 
ceiling  and  from  the  marble  wainscot  and  light  colored 
stone  floor  gives  a  diffused  and  softened  light  without 
shadows  and  without  glare. 

A  large  room  on  the  main  floor,  of  the  same  width 
as  the  operating  room,  but  extending  back  only  half 
as  far,  is  devoted  t  o  the  shop  of  the  department, 
equipped  with  modern  tools  of  sufficient  number  and 
variety  to  enable  a  great  deal  of  high  class  work  to 
be  turned  out  at  a  very  considerable  saving  in  money 
both  on   repairs  and  on  new  construction,   and   with 


an  important  saving  in  time  on  emergency  work. 
Shaping  machines,  drill  presses,  lathes,  emery  wheels 
and  milling  machines,  one  of  which  of  considerable 
size,  furnish  a  wide  range  of  capacity.  Castings  have 
to  be  made  outside,  but  such  things  as  hot-se  releases, 
tape  registers,  gongs,  fire  boxes,  police  boxes,  automo- 
matic  lighting  switches  and  many  other  pieces  of  appa- 
ratus, with  all  their  complex  parts  are  made  in  this 
shop  in  a  superior  manner  and  with  a  material  money 
saving  to  the  city. 

As  with  the  housing  of  the  central  apparatus,  so 
with  the  system  of  wires  and  cables  connecting  with 
the  engine  houses  and  other  important  elements  of  the 
fire  department.  To  leave  them  exposed  to  the  hazard 
of  weather  and  other  causes  of  overthrow  or  disruption 
is  as  poor  judgment  as  to  have  no  proper  center  of  re- 
ception and  distribution.  As  fas  as  practicable  all  such 
wires  havQ  been  placed  underground  and  the  exten- 
sions planned  will  ultimately  cover  the  entire  plant. 
A  saturated  cable  seems  to  adapt  »tself  better  to  this 
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Storage    Cells    for    Oakland    Installation. 


class  of  work  than  the  dry  paper,  as  the  construction 
is  necessarily  of  a  mixed  nature  and  the  aerial  lines  are 
subject  to  contact  with  high  voltage  wires  of  lighting 
or  power  companies  that  would  be  very  apt  to  punc- 
ture the  insulation  of  the  ordinary  dry  paper  cable. 
The  service  does  not  demand  the  low  electrostatic 
capacity  of  this  type  of  cable,  but  does  demand  an  un- 
interrupted communication  at  all  times  which  the  dry 
paper,  on  account  of  its  rapid  deterioration  in  case 
of  puncture  of  the  armor,  does  not  offer.  An  insulation 
resistance  of  100  megohms,  if  maintained  throughonr. 
is  sufficient,  but  a  higher  insulation  is  specified  be- 
cause of  the  difficulty  of  holding  up  the  terminals  in 
the  base  of  the  pedestals  of  fire  alarm  boxes  to  any- 
thing like  that  standard. 

When  the  underground  cable  sy.stem  as  at  pres- 
ent provided  for  is  completed  it  will  consist  of  over 
95,000  feet  of  lead  armored,  saturated  core  cable  of 
from  6  to  180  conductors  apiece.  About  one-third 
of  these  conductors  are  19  gauge  and  are  twisted  in 
pairs  to  be  used  for  telephone  purpose  only.  The 
balance  consists  of  16  gauge  straight  conductors  and 
are  used  for  fire  box  and  engine  house  circuits. 

Each  separate  conductor  is  insulated  with  three 
layers  of  paper  thoroughly  saturated  with  a  high  grade 
compound.  The  insulation  resistance  of  this  style 
of  cable  varies  from  300  to  600  megohms  per  mile. 
Considerable  difficulty  was  experienced  in  obtaining 
cable  of  low  electrostatic  capacity  with  the  saturated 
core  feature.  However,  as  low  an  average  as  0.15  m.f. 
per  mile  was  obtained  on  the  last  order,  the  first  order 
being  rejected  because  of  a  capacity  of  about  100  per 
cent  above  that  specified. 

Underground  conduit  space  is  furnished  the  city 
by  the  Home  and  the  Pacific  Tel.  &  Tel.  Com- 
panies; also  position  for  wires  on  their  poles  is  fur- 
nished when  desired.  About  one  mile  of  underground 
conduit  was  laid  in  districts  not  covered  by  either  of 
the  two  operating  telephone  companies.     The   main 


cables  extend  from  a  radius  of  about  15,000  feet 
to  a  distributing  frame  in  the  operating  -room  of 
the  fire  alarm  building.  All  cables,  including  the 
Home  and  the  Pacific  Tel.  &  Tel.  Companies' 
telephone  trunk  lines,  enter  the  operating  room  through 
200  conductor  rubber  insulated  lead  armored  cables, 
and  terminate  on  standard  25  pair  terminal  blocks 
mounted  on  the  top  of  the  distributing  frame. 

Twenty  pair  fuse  mountings  equipped  with  ^ 
amp.  pencil  fuses  occupy  the  lower  half  of  the  dis- 
tributing frame.  Both  the  fire  alarm  box  circuits  and 
the  telephone  switchboard  lines  terminate  on  the  front 
of  the  fuse  mountings. 

The  cross  connections  are  made  from  the  under- 
ground cable  terminal  strip  by  running  tlame  proof 
rubber  covered  wire  from  the  cable  pair  desired, 
through  enameled  rings  down  to  the  fuse  mountings 
where  connections  can  be  made  to  any  line  on  the  fire 
alarm  or  telephone  switchboard. 

This  distributing  frame,  (capacity  300  lines),  is 
covered  with  a  cabinet  having  glass  doors  on  the  front 
and  back,  which  render  the  frame  accessible  from  either 
side.  The  top  of  the  cabinet  is  covered  by  a  marble 
slab  4  ft.  long  by  3  ft.  wide  and  has  a  galvono- 
meter  and  bridge  mounted  on  it,  arranged  for  locating 
cable  and  line  trouble.  As  the  distributing  frame  is 
located  on  the  same  floor  and  near  the  fire  alarm  and 
telephone  switchboard,  it  is  easily  accessible  to  the 
operator,  who  can  make  tests  on  lines  without  being 
called  a  great  distance  from  his  work. 

Repeaters,  operating  table  and  manual  transmit- 
ter are  mounted  on  marble  bases  supported  by  steel 
frames  as  a  further  protection  against  fire  or  damage 
by  high  voltage  lines. 

All  the  contracts  let  were  for  material  only.  Con- 
duit, switchboards,  instruments,  wiring  and  cable,  in 
fact  all  electrical  apparatus  connected  with  the  in- 
stallation was  installed  by  the  electrical  department 
of  the  city ;  thus  the  operating  force  gained  a  detailed 
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knowledge  of  the  location  and  manner  of  installation 
of  all  the  circuits.  All  of  the  work,  both  engineering 
and  construction,  was  carried  out  under  the  personal 
direction  of  the  city  electrician,  Mr.  George  R.  Bab- 
cock. 

Reference  was  made  to  provision  for  future  ex- 
pansion of  the  system.  Of  course  it  is  plain  that  so  far 
as  laying  of  conduits  and  stringing  of  wires  is  con- 
cerned the  growth  of  the  city  will  offer  no  special  diffi- 
culty, but  a  central  station  not  planned  on  its  estab- 
lishment for  such  increase  of  duty  would  involve  great 
expense  and  possible  delay.  In  this  installation  the 
future  has  been  considered  so  that  expansion  of 
capacity  means  but  the  minimum  of  installation  of  new 
apparatus  and  of  expense.  The  present  capacity  is  for 
a  city  of  200,000  inhabitants  to  which  limit  Oakland  is 
fast  approaching:  but  with  the  duplication  of  appara- 
tus already  installed  and  without  change  in  the  build- 
ing or  in  any  of  the  cable  systems  a  capacity  for  a  city 
of  a  million  of  people  may  easily  be  obtained. 

The  progressive  spirit  displayed  by  the  people  of 
Oakland  should  meet  with  general  commendation,  for 
it  has  brought  about,  among  other  great  improvements, 
the  erection  of  an  electrical  building  that  is  one  of  the 
handsomest  and  most  modern  in  the  United  States. 
Wherever  interest  is  shown  in  the  care  of  electrical 
equipment  the  electrical  building  of  Oakland  is  de- 
servedlv  pointed  to  as  a  pattern  for  this  kind  of  con- 
struction. Further  provision  voted  by  the  people  of 
Oakland  for  the  erection  of  municipal  buildings  gives 
$1,300,000  for  the  construction  of  a  new  city  hall— 
the  cornerstone  of  which  has  just  been  laid  by  Presi- 
dent Taft— and  allows  $.1,000,000  for  building  addi- 
tional school  houses,  and  authorizes  the  expenditure 
of  $.S00,000  for  the  erection  of  a  magnificent  publiv- 
auditorium. 

Oakland  has  been  exceedingly  fortunate  in  her 
choice  of  public  officials,  to  whose  efiforts  during  the 
last  eight  years  are  largely  due  the  splendid  progress 
she  has  made  and  the  uninterrupted  prosperity  she 
has  enjoyed. 


RECONSTRUCTION  OF  A  20,000  H.P.  HYDRO- 
ELECTRIC POWER  PLANT. 

BY  G.  J.  HENKY  JR.  and  J.  H.  HANSEN. 

The  Kern  River  power  plant  of  the  Pacific  Light 
&  Power  Company  of  Los  Angeles  has  several  inter- 
esting features,  especially  with  reference  to  the  devel- 
opment and  installation  of  modern  water  turbines. 
The  plant  is  situated  on  the  Kern  River  and  is  also 
known  as  the  Borel  station  of  the  Pacific  Light  & 
Power  Company.  It  consists  of  five  2500  kw.  Bullock 
generators,  which  are  water  wheel  driven  and  form 
a  part  of  the  company's  power  system,  furnishing  Los 
Angeles  with  electricity  through  upwards  of  ISO  miles 
of  transmission  line. 

The  water  for  driving  the  turbines  is  taken  from 
the  Kern  River  and  carried  through  a  cemented  canal 
12  miles  long  to  a  forebay  directly  above  the  power 
house.  In  this  way  a  drop  of  260  ft.  is  created  and 
the  water  is  taken  from  the  forebay  to  the  turbines 
through  five  5  ft.  diameter  steel  pipes  each  500  ft. 
long.  The  plant  is  reached  by  an  old  mountain  road 
35  miles  long,  which   touches  an  altitude  of  4000  ft. 


SAN  FRANCISCO  SECTION,  A.  I.  E.  E. 

The  next  meeting  of  the  San  Francisco  Section  of 
the  .\merican  Institute  of  Electrical  Engineers  will  be 
held  at  8  p.  m.,  Friday,  December  1,  at  the  Home  Tele- 
phone Company's  building.  This  meeting  has  been 
postponed  from  the  regular  meeting  date  of  November 
24  on  account  of  the  absence  of  a  large  number  of 
engineers  who  will  participate  in  the  discussion.  The 
paper  for  discussion  is  the  "Reconstruction  of  a  20,000 
H.P.  Hydroelectric  Power  Plant,"  by  Geo.  J.  Henry 
Jr.  and  J.  H.  Hansen.  This  paper  is  printed  in  full  on 
this  and  succeeding  pages  in  order  that  everyone  may 
be  prepared  to  discuss  it  intelligently.  As  this  will  be 
the  last  meeting  of  the  present  calendar  year  on  ac- 
count of  the  Christmas  holidays  and  as  several  mat- 
ters of  importance  are  to  be  presented,  a  full  attend- 
ance of  all  members  is  especially  urged.  These  meet- 
ings are  open  to  the  public  and  it  is  hoped  that  the 
civil  and  mechanical  engineers  will  lend  their  pres- 
ence and  take  part  in  the  discussion.  A  table  d'hote 
dinner  will  be  served  at  the  Old  Poodle  Dog  restau- 
rant on  Bush  street  at  6:15  p.  m.  before  the  meeting. 


Sliowing    Operation    of    Wicket    Gates    of    Pelton- 
Francis   Turbines. 

and  the  plant  itself  has  an  elevation  of  2500  ft.  above 
sea  level. 

The  original  installation  consisted  of  five  impulse 
turbines  of  the  Girard  type.  The  wheels  were  mounted 
overhung  on  the  16  in.  shaft  extension  of  the  gener- 
ators and  the  speed  of  the  wheels  was  231  r.p.m.  As 
the  power  house  is  situated  on  a  bank  about  25  ft. 
above  the  river,  the  wheels  were  provided  with  draft 
tubes  and  by  means  of  air  inlet  into  the  casing,  which 
was  regulated  through  a  float  valve  in  the  tailrace, 
the  water  in  the  draft  tube  was  to  be  kept  a  certain 
distance  below  the  wheels.  After  about  four  years' 
operation  it  was  decided  to  take  out  the  Girard  tur- 
bines, as  they  did  not  have  the  desired  efficiency. 
The  operation  of  the  Girard  type  of  wheel  under  these 
conditions  proved  unsatisfactory  from  the  start  and 
many  changes  were  made  in  the  structural  features 
in  an  effort  to  better  the  efficiency  and  reliability,  but 
without  much  success.  The  investment  was  extremely 
heavy  for  the  power  obtained,  so  much  so  as  to  make 
steam  ge^ieration  from  oil  quite  attractive;  and  this 
combined  with  the  annoyance  of  constant  shut- 
downs established  a  strong  feeling  in  the  minds  ot 
many  operators,   engineers   and   managers  of  Pacific 
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Coast  plants  against  turbine  units  in  general.  Tur- 
bines— in  fact  hydraulic  power  plants  generally, — 
may  be  said  to  be  like  little  Susie  who 

"When  she  was  good,  was  very,  very  good, 
And  when  she  was  bad  she  was  horrid." 

At  about  this  time  the  problem  was  presented  to 
the  Pelton  Water  Wheel  Company  of  San  Francisco, 
who,  after  investigation,  recommended  a  Pelton- 
Francis    turbine    for    the    conditions     there     involved. 


l&t^^f^^'*^' 


Weir. 

although  the  generator  speed  of  231  was  quite  low 
for  this  type  of  wheel.  The  use  of  a  tangential  type 
of  wheel  was  opposed  as  entirely  unsuited  to  the  con- 
ditions. However,  the  Pacific  Light  &  Power  Com- 
pany placed  a  contract  with  another  builder  for  a  tan- 
gential type  of  unit,  based  on  guarantees  of  perform- 
ance, which  in  the  writer's  opinion  could  never  be  met 
by  this  type  of  unit.  As  built  and  tested,  this  con- 
sisted of  two  wheels,  each  supplied  with  two  needle 
nozzles  set  in  a  pit  some  9  ft.  below  the  floor  line,  in 
order  to  reduce  the  draft  head  to  a  minimum  and  in- 
crease the  pressure  head.  It  is  our  belief  that  noth- 
ing but  disastrous  results  have  so  far  been  obtained, 
in  spite  of  several  changes  in  the  unit,  including  an 
abandonment  of  the  use  of  draft. 

The  Pelton  company  was  awarded  the  contract 
for  the  four  other  units,  the  purchaser  taking  the  pre- 
caution to  have  the  first  unit  built,  installed  and  thor- 
oughly tested,  in  compliance  with  guarantees,  before 
authorizing  the  manufacture  of  the  other  three  units. 

In  the  design  of  these  Pelton-Francis  turbines, 
with  a  speed  constant : 


whicJi    combined    with    discharge    constant : 


gives  a  specific  speed : 


l/v 


n,  =   "J-l^P.  =  63.  ,S 

H3  '2 


PHAN  *  PSTAJLS  OriV£//f. 


//oo^  ^o^e  rvff/ 


Att  r^  /'a/u^. 


Tb/^JTace 


in  the  metric  system  or  14.2  in  English  units,  a  run- 
ner design  of  rather  large  diameter  (84  in)  was  neces- 


Plan    and    Details    of   Weir. 


sary,  thus  making  the  surface  friction  and  runnei 
and  casing  clearances  rather  critical.  In  other  words, 
the  runner  is  of  necessity  what  is  known  as  an  ex- 
tremely low  speed  type  for  the  attainment  of  best 
efficiencies.  The  large  diameter  of  the  runner  of  course 
makes  necessary  a  large  diameter  of  spiral  casing 
weighing  upwards  of  30,000  lb.  and  standing  16>j 
ft.  high.  This  is  parted  horizontally.  The  flow  of 
water  to  the  turbine  may  be  controlled  by  a  42  in. 
hydraulically  operated  gate  valve.  The  water  passage 
to  the  runner  is  under  the  control  of  32  cast  steel 
wicket  gates  or  guide  vanes  outside  packed  and  of 
carefully  plotted  curvature,  to  insure  good  efficien- 
cies at  fractional  loads.  A  cast  steel  gate  ring 
actuated  by  the  governor  controls  the  synchronous 
movement  of  these  wicket  gates  through  suitable 
levers  and  links.  The  turbine  runner  is  of  manganese 
bronze  and  great  care  was  taken  in  the  molding  to  in- 
sure smooth  water  surfaces,  being  afterwards  hand 
scraped  and  machined  to  absolute  smoothness.  The 
runner  is  hydraulically  balanced  by  chambers  on  each 
side,  but  a  double  disc, thrust  bearing  with  automatic 
ring  oiling  supply  is  also  provided.  The  runner  dis- 
charge occurs  over  a  fixed  conical  thimble  surrounding 
and  protecting  the  shaft  and  extending  into  the  draft 
elbow.  The  reaction  from  the  runner  is  thus  taken 
up  by  this  stationary  discharge  thimble,  which  reduces 
the  end  thrust  on  the  bearing.  The  draft  tube  ex- 
tends from  the  flange  outlet  of  the  draft  elbow  27  ft. 
below  the  shaft  center  line,  flaring  suitably  to  reduce 
the  discharge  velocity  to  a  minimum.  The  casing  cov- 
ers are  made  parting  to  facilitate  access.  The  shaft, 
where  it  extends  through  the  packing  glands,  is  pro- 
tected from  wear  by  a  suitable  parting  bronze  wearing 
shield,  which  can  be  readily  replaced.  The  water  pass- 
age between  the  wicket  gates  and  runner  is  protected 
by  bronze  liner  plates  readily  replaceable  in  the  event 
of  wear.  Aside  from  the  adjustment  provided  for  the 
wicket  gates,  the  connecting  rods  between  the  gate 
ring  and  governor  rockshaft  are  adjustable. 
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In  most  installations  a  synchronously  operated  re- 
lief valve  is  direct  connected  to  this  rockshaft  to  pre- 
vent water  hammer  in  the  pipe  line  due  to  the  gov- 
ernor's action  at  load  changes.  In  this  particular 
plant,  however,  the  governor  works  directly  on  the 
wicket  gates,  but  is  set  to  make  the  stroke  slow  enough 
to  prevent  a  material  pressure  rise  in  the  short  pipe 
line. 


at  this  point,  plus  draft  head,  all  corrected  to  center 
line  of  shaft. 

The  electrical  measurements  for  establishing  the 
generator  output  and  also  for  determining  the  effi- 
ciency of  the  generator,   were   made   with   indicating 


Pfltun-Franci.s    Turbine    Ereetfd    al    Plant. 

The  first  unit  was  completed  and  installed  in 
March  of  this  year,  and  on  the  21st  and  22d  of  April 
an  elaborate  test  was  made  by  James  H.  \\'ise,  rep- 
resenting J.  G.  White  &  Company,  acting  hydraulic 
engineers  for  the  purchaser.  The  efficiency  was  found 
to  exceed  the  guarantees, — the  maximum  efficiency 
being  85.5  per  cent,  and  the  construction  of  the  other 
three  units  was  started  at  once. 

Test. 

The  efficiency  lest  is  interesting,  as  it  was  made 
with  every  possible  method  of  refinement,  both  oii 
ihc  electrical  as  well  as  the  hydraulic  end. 

I'or  measuring  the  water  a  permanent  weir  was 
huilt  in  the  tailrace,  consisting  of  two  weirs  each  9.7.5 
ft.  wide  and  about  10  ft.  apart.  Two  hook  gages  were 
used  and  an  average  of  six  readings  of  each  gage  was 
taken  for  determining  the  flow  of  water  over  the  weir. 
In  calculating  the  water  quantity,  the  Francis  formula 
was  used : 

O  =  3.33  (b  —  0.1  nli  )  [  (H  +  h)V=  —  h7=  ] 
thus   allowing   for   the    end   contraction   and   also    the 
\elocity  of  approach  at  each  test. 

Baffle-boards  evenly  spaced  were  set  15  ft.  back 
of  the  weir  crest  in  order  to  get  a  perfectly  even  flow 
of  water  over  the  weir. 

The  velocity  of  approach  did  not  e.xceed  1  ft.  per 
second  at  any  of  the  tests.  For  measuring  the  pres- 
sure head  at  the  turbine,  a  Bourdon  gage  was  con- 
nected to  a  prizometer  ring  on  the  inlet  pipe  and  the 
average  of  the  pressure  at  quarter  points  of  the  pipe 
was  obtained.  The  gage  was  checked  (in  place)  be- 
fore and  after  the  test  with  a  Crosby  dead  weight  gage 
tester  and  the  necessary  corrections  made.  The  vac- 
uum was  measured  by  means  of  mercury  U  tubes  at 
quarter  points  on  the  draft  tube.  The  actual  distance 
from  center  line  of  shaft  to  tailrace  level  was  also  meas- 
ured for  establishing  the  draft  head  which  varied  from 
24  to  22.66  ft. 

For  calculating  the  input  to  the  turbine,  the  total 
eiTective  head  was  made  up  of  the  pressure  head  in 
the  supply  pipe  at  the  turbine  plus  the  velocity  head 


Mercury  Vacuum  Gauge. 

and  integrating  watt  meters.  Generator  No.  3,  the 
unit  under  test,  was  paralleled  with  the  transmission 
line     and     partly     loaded,    but     it    was     found     that 


Btticiency  Test  of  4000   H.P.   Pelton-Francis  Turbine. 

its  voltage  could  not  be  raised  above  2000  volts 
with  a  unity  power  factor  on  the  generator.  As  it  was 
desirable  to  run  the  test  with  as  near  the  normal  ter- 
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Test   Results, 


minal  voltage  of  2200  for  the  generator  as  possible, 
generator  No.  2  was  started  up  and  also  paralleled 
with  the  transmission  line.  Then  the  water  of  this 
unit  was  shut  off,  allowing  it  to  float  on  the  line ;  and 
by  over-exciting  its  field,  the  transmission  voltage  was 
raised,  so  that  the  generator  under  test  could  be  run 
at  practically  nominal  voltage.  All  the  other  genera- 
tors were  shut  down  during  the  entire  test. 

As  all  the  generators  of  this  power  station  operate 
with    the    neutral    point    of    the    armature    winding 

Mmmtfer 


grounded,  this  ground  connection  was  cut  ofif  during 
the  test  in  order  to  prevent  the  possibility  of  any 
power  being  exchanged  through  this  neutral  and  the 
third  leg,  which  does  not  pass  through  the  watt  meters. 

Efficiency  Test  of  Generator. 

Immediately  after  the  full  load  test  was  made,  the 
generator  was  shut  down  and  the  armature  resist- 
ance taken  while  the  copper  was  still  hot.  The  "drop 
of  potential"  method  was  used  for  this.  In  order  to 
determine  the  iron  loss  and  the  friction  and  windage 
losses,  both  generators  Nos.  2  and  3  were  put  on 
the  transmission  line  and  then  the  w'ater  shut  ofr 
generator  No.  3  and  both  generators  cut  loose  from 
the  transmission  line.  In  this  way  the  generator  under 
test  was  run  as  a  synchronous  motor  and  was  now 
given  an  increased  field  excitation  for  each  point  of 
the  test.  The  voltage  of  the  driving  generator  was 
varied  so  as  to  give  a  unity  power  factor  input  to  the 
synchronous    motor.      Generator    No.    2,    the    drivinj; 


machine,  was  held  at  50  cycles  by  the  man  operating 
the  turbine  gates,  he  having  a  frequency  meter  at 
his  post.  From  the  test  curve  it  will  be  seen  that  the 
maximum  efficiency  of  the  generators  ran  as  high  as 
95.7  per  cent  for  full  overload  and  92  per  cent  at  half 
load. 

The  accompanying  test  results  are  self-explana- 
tory and  interesting,  as  they  prove  that  a  reaction  tur- 
bine can  give  excellent  results  and  high  efficiencies 
under  extremely  unfavorable  conditions,  where  even 
impulse  wheels  have  been  considered. 

The  hydraulic  end  of  the  test  was  handled  by 
James  Wise,  now  assistant  general  manager  of  the 
Pacific  Gas  &  Electric  Company,  and  Mr.  Jos.  Mini,  Jr., 
had  charge  of  the  electrical  end.  Present  also  during 
the  test  was  Mr.  Woodbury  from  the  Pacific  Light 
&  Power  Company  of  Los  Angeles. 


IDAHO  CEDARMEN  ADOPT  STANDARD  LIST 
OF  WEIGHTS  OF  POLES. 

The  Idaho  Cedarmen's  Association  met  November 
7,  in  Spokane,  at  the  call  of  President  Lindsley.  Sev- 
eral matters  of  interest  were  taken  up  and  considered, 
among  them  the  adoption  of  a  standard  list  of  weights 
of  poles.  A  committee  on  publicity  was  appointed  by 
the  president,  consisting  of  J.  C.  Davis,  of  the  Humbird 
Lumber  Company ;  H.  C.  Culver,  of  the  Sand  Point 
Lumber  &  Pole  Company,  and  R.  L.  Bayne,  of  the 
Lindsley  Brothers  Company,  to  look  into  the  matter  of 
securing  a  greater  publicity  for  the  merits  of  the 
western  cedar  poles.  An  early  issue  of  the  Journal 
of  Electricity.  Power  &  Gas  will  contain  the  results  of 
a  series  of  careful  tests  on  the  strength  of  poles  re- 
cently conducted  by  the  Pacific  Telephone  &  Tele- 
graph Company,  which  show  the  superiority  of  west- 
ern over  eastern  cedar. 


STANDARD   BOILER   RULES. 

Standard  rules  for  the  care  and  construction  of 
boilers  are  to  be  made  the  subject  of  study  by  a  special 
committee  appointed  by  the  American  Society  of 
Mechanical  Engineers.  There  is  reason  to  believe  that 
a  set  of  carefully  prepared  specifications  formulated 
and  recommended  by  such  a  committee  will  be  recog- 
nized as  a  standard  by  legislatures  and  officials,  and 
that  uniformity  in  legal  provisions  will  be  obtained. 
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BREAKING  OF  SNOW  BLOCKADES  IN  NORTH- 
WEST. 

'J'liat  the  sing-le-phase  systems  is  inherently  fitted 
for  electric  railways  is  well  illustrated  by  some  ex- 
periences that  the  Spokane  and  Inland  Railroad  Com- 
pany, which  operates  a  11,000  volt,  single-phase  line 
in  the  State  of  Washington,  has  had  during  the  last 
two  years. 

It  has  been  found  that  during  the  winter  when 
the  steam  trains,  operating  on  routes  paralleling  that 
of  the  single-phase,  are  unable  to  get  through  without 
considerable  delay,  single-phase  trains  hold  very 
closely  to  their  schedules.  The  principal  reason  for 
this  is  that  on  a  single-phase  road  the  voltage  is  so  high 
that  it  holds  up  to  almost  normal  even  when  the  mo- 
tors on  the  locomotives  or  cars  are  drawing  verv  heavy 
currents.  Upon  an  ordinary  600  volt  road  when  the 
cars  must  "buck"  snow,  the  current  consumption  is  so 
great  that  the  line  voltages  usually  drop  to  a  value  too 
low  for  effective  operation.  On  a  steam  road  the  abil- 
itv  of  a  steam  liicrimotive  to  haul  loads  is  actually  re- 


the  Spokane  and  Inland  trains  more  than  20  minutes 
behind  its  schedule.  This  excellent  showing  was 
maintained  even  when  there  was  a  foot  or  more  of 
snow  on  the  ground  and  six  to  ten  feet  of  it  in  cuts. 
No  regular  snow  plough  is  used  on  the  Spokane  and 
Inland  lines. 

The  illustration  shows  a  train  just  after  arriving 
in  Spokane  20  minutes  late  after  riding  through  a 
storm  that  completely  tied  up  all  the  steam  roads  in 
the  vicinity.  The  Spokane  and  Inland  motor  car 
shown  in  the  illustration  is  equipped  with  four  No. 
132  Westinghouse  single-phase  motors  and  Westing- 
house  HE  control. 


BIDS  FOR  ELECTRIC  CARS. 

Bids  for  constructing  43  cars  of  the  pay-as-you- 
enter  type  for  the  Geary-Street  municipal  railroad 
were  opened  Wednesday  by  the  Board  of  Public 
Works.  Separate  proposals  for  all-steel  and  semi- 
steel  cars  were  asked.     Onlv  one  bid  was  received  for 


Kk'Ctiic   Train   .\iriving   in   Spokane   W 


All    Stoaiii    llnail.s   Were    Tied    l'i> 


duced  in  cold  weather  because  of  the  greater  losses  of 
heat  from  the  locomotive.  The  reverse  is  true  with  an 
electric  locomotive  because  in  cold  weather  the  motors 
are  maintained  at  a  much  lower  temperature  than  in 
warm   weather,  hence  their  ratings  are  increased. 

As  indicated  in  the  illustration  the  only  plough 
used  on  the  Spokane  and  Inland  trains  was  one  of  the 
usual  shield  type  mounted  on  the  pilot.  This  has 
proven  to  be  entirely  effectual  in  keeping  the  line 
clear  enough  of  snow  for  satisfactory  single-phase 
operation. 

The  winter  of  1909  and  1910  was  one  of  the  most 
severe  ever  experienced  in  that  vicinity.  The  Spo- 
kane and  Inland  was  the  only  local  road  that  main- 
tained its  regular  scheduled  service  through  this  try- 
ing winter.    At  no  time  during  the  worst  storms  was 


all-steel  cars.  It  came  from  the  Pierson-Roeding  Co., 
representing  J.  G.  Brill  &  Co.,  of  Philalelphia,  these 
manufacturers  offering  to  furnish  such  cars  for  $9600 
each.  Their  bid  for  semi-steel  cars  was  $7950  each. 
The  other  bids  for  semi-steel  cars  were:  W.  L.  Hol- 
man  &  Co.  of  San  Francisco,  $7393  each;  McGuire- 
Cummings  Mfg.  Co.  of  Chicago,  $7145  each;  Jewett 
Car  Co.  of  Newark,  O.,  $6554  each.  The  lowest  bid. 
that  of  the  Jewett  Car  Co.  of  Ohio,  amounted  to  $287,- 
222  for  cars  and  extra  trucks.  That  of  the  San  Fran- 
cisco car  manufacturing  concern,  the  Holman  company, 
was  $50,000  greater,  aggregating  $337,222.  The  other 
totals  were:  McGuire-Cummings  Co.  $312,635;  Pier- 
son-Roeding Co.  $419,300  for  all-steel  and  $348,350  for 
semi-steel.  The  award  of  the  contract  was  deferred 
until  next  Wednesday. 
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SIMPLE  LAWS  OF  EXPANSION.' 

BY  ROBERT   SIBLEY. 

We  come  now  to  a  consideration  of  the  laws  of 
expansion  of  perfect  gases  touched  upon  in  the  fifth 
lecture  of  this  series.  It  will  be  recalled  we  found 
that  in  a  so-called  perfect  gas  the  pressure,  volume, 
and  temperature  are  always  related,  as  expressed  in 
the  following  equation  : 

pv  =  RT (1) 

in  which  p  is  the  pressure  in  lb.  per  sq.  ft.,  v  the 
volume  of  one  lb.  expressed  in  cubic  ft.,  T  is  the  ab- 
solute temperature  in  Fahrenheit  degrees,  and  R  is  a 
constant  for  each  particular  gas,  having  a  value  of 
53.37  for  air. 

Since  we  are  now  about  to  enter  upon  a  discus- 
sion of  methods  of  computing  power  in  various  steam, 
air,  and  other  gas  engines,  it  is  necessary  for  us  not 
only  to  thoroughly  understand  this  relationship,  but 
also  some  of  the  laws  of  expansion  met  with  in  en- 
gineering applications. 

We  have  defined  specific  heat  in  previous  lectures  as 
being  the  quantity  of  heat  necessary  to  raise  one  lb.  of  a 
substance  one  degree  in  temperature.  In  the  case  of 
gases,  however,  we  find  that  in  general  a  gas  has  two 
specific  heats.  The  specific  heat  at  constant  volume, 
Cv,  is  the  quantity  of  heat  necessary  to  raise  the  gas 
one  degree  in  temperature,  the  volume  remaining  the 
same.  For  air  this  quantity  of  heat  is  0.17  B.t.u.  or 
132  ft.  lb.  The  specific  heat  at  constant  pressure  Cp, 
is  the  quantity  of  heat  necessary  to  raise  the  gas  one 
degree  in  temperature,  the  pressure  remaining  con- 
stant and  the  volume  expanding  to  accommodate  the 
new  conditions.  For  air  this  quantity  of  heat  is  0.239 
B.t.u.,  or  186  ft.  lb. 

It  is  evident,  then,  that  htat  is  utilized  for  some- 
thing else  than  actually  raising  the  temperature,  and 
this  something  else  is  exactly  what  we  desire  to  look 
into,  for,  as  engineers,  we  find  it  has  the  most  useful 
applications.  As  engineers  we  are  interested  in  any- 
thing that  can  do  work.  We  define  work  as  a  product 
of  a  force  and  the  distance  through  which  the  force 
acts.  Thus  in  a  steam  engine  the  total  force  in  lb. 
acting  on  the  piston  head  multiplied  by  the  stroke  in 
ft.  gives  us  at  once  the  ft.  lb.  of  work  done  each 
stroke.  If  then  P  is  the  pressure  in  lb.  per  sq.  in. 
and  A  is  the  area  of  the  piston  head  in  sq.  in.,  the 
total  force  is  PA  lb.,  and  if  this  force  acts  through 
a  distance  of  L  ft.,  the  same  being  the  so-called  stroke 
of  the  engine,  the  work  done  is  PL.A.  ft.  lb.  per  stroke. 
Again,  if  there  are  N  strokes  per  minute  the  total  ft. 
lb.  of  work  per  min.  are  PLAN.  Now  we  define  one 
horsepower  as  work  at  the  rate  of  33,000  ft.  lb.  per 
min.    Hence  the  horsepower  in  any  engine  is  at  once 

PLAN 

H.P.  = (2) 

33.000 

We  are  interested  in  computing  the  particular 
value  of  P  to  substitute  in  the  above  formula.  It  is 
evident  in  any  given  case  that  the  pressure  will  be 
different  at  different  parts  of  the  stroke.    Hence  in  the 

'This  paper  comprises  the  Twelfth  Lecture  of  the  series 
appearing  in  tliese  columns  entitled  "Primer  of  Applied  Ther- 
motlynamics,"  which  is  a  resume,  devoid  of  higher  mathematics, 
covering  the  essentials  of  a  series  of  lectures  now  being  given 
by  the  editor  of  this  Journal  before  the  Mechanical  Engineer- 
ing students  at  the  University  of  California. 


succeeding  lectures  we  shall  devote  considerable  at- 
tention to  methods  of  computing  an  average  for  P,  or, 
in  other  words,  such  a  value  that  we  can  substitute 
directly  in  our  formula  above  and  accomplish  exactly 
the  same  results  we  would  otherwise  accomplish  by 
taking  the  instantaneous  values  of  the  pressure  at  dif- 
ferent parts  of  the  stroke. 

When  heat  is  supplied  to  a  gas,  this  energy  in 
general  performs  two  functions.  Part  of  the  energy 
goes  toward  raising  the  temperature  and  the  remain- 
der toward  performing  work.  Hence  the  thermody- 
namic efficiency  of  a  heat  engine  is  always  at  once 
computed  by  taking  the  ratio  of  the  actual  work  done 
by  the  gas  to  the  total  heat  energy  supplied.  In  order 
to  make  a  gas  expand  or  compress  at  our  pleasure,  we 
must  have  means  of  supplying  heat  and  drawing  it 
off  at  proper  intervals.  A  regulation  of  the  pressure, 
too,  must  also  be  under  our  control. 

Let  us  suppose  that  we  have  in  the  cylinder  in 
l>"ig.  28,  10  units  of  air  by  volume  and  that  the  air  is 
under  10  units  of  pressure.  This,  plotted  to  scale 
below,  is  shown  at  1  in  the  pressure-volume  diagram. 
Now  by  means  of  pipes  aa  ...  let  us  admit  heat 
in  sufficient  quantity  to  cause  the  air  to  expand  and 
at  the  same  time  raise  the  temperature  of  the  air. 
The  piston  head  shown  at  B  C  will  be  pushed  for- 
ward to  E  F.  Let  us  suppose  that  the  line  1-2  cor- 
rectly represents  the  volume  and  pressure-  at  any 
point  during  this  movement.  At  the  point  E  F,  let 
us  now  manipulate  the  cooling  pipes  bb  .  .  .  in  such 
a  manner  that  as  the  air  still  further  expands  to  I  J, 
the  temperature  is  reduced  and  the  pressure  falls  off 
so  that  the  line  2-3  correctly  represents  the  pressure 
and  volume  at  any  position  of  the  piston  head.  On 
the  return  stroke,  as  the  piston  moves  from  I J  to 
G  H,  the  pipes  a  and  b  are  manipulated  .so  that  proper 
(juantities  of  heat  are  supplied  or  drawn  off  to  make 
3-4  represent  the  pressure  and  volume  in  a  law  similar 
to  the  expansion  from  1  to  2  and  the  point  4  is  at 
such  a  place  that  when  the  piston  head  completes  its 
stroke  from  G  H  to  B  C  heat  is  supplied,  or  drawn 
off  on  a  similar  law  to  that  from  E  F  to  I  J  so  that  the 
compression  curve  4-1  is  similar  to  the  curve  2-3  and 
exactly  closes  at  1.  Such  a  series  of  operations  is 
known  as  a  cycle  and  depending  upon  the  particular 
nature  of  its  composing  curves  has  very  important 
applications  in  heat  and  gas  engines  of  all  kinds. 

Now  as  the  piston  in  the  above  figure  was  force-l 
to  move  from  B  C  to  E  F,  it  is  evident  that  it  was 
necessary  to  supply  heat  in  sufficient  quantity  to  raise 
the  temperature  of  the  gas  from  that  at  1  to  the  tem- 
perature at  2.  Since  Cy  heat  units  are  necessary  to 
raise  the  temperature  of  the  gas  one  degree,  to  raise  it 
(T=  — T.)  degrees  requires  Q  (T.  — T.)  B.t.u.  But 
heat  is  also  required  to  do  external  work  in  shoving 
the  piston  ahead.  We  have  seen  that  work  is  the 
product  of  a  force  or  pressure  and  the  distance  past 
through.  By  looking  at  the  diagram,  this  pressure  is 
evidently  variable.  Take  a  small  distance  u  v  as 
shown  in  the  diagram,  in  fact  so  small  that  the  pres- 
sure is  constant  over  this  distance,  and  evidently  the 
work  done  is  p  X  u  v.  If  now  I  divide  the  entire  dia- 
gram into  similar  small  distances  and  scale  off  the  cor- 
responding pressures,  I  can  form  a  series  of  these  pro- 
ducts of  small  distances  and  pressures  corresponding 
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Diagramatic  Representation  of  a  Heat  Engine. 


(T=  — TJ 


10  20 

Vo/u/ve 

to  each  particular  small  distance.  Since  the  bore  of 
our  cylinder  creates  a  constant  increase  in  volume  as 
the  piston  head  moves  forward  this  distance  is  evi- 
dently proportioned  to  the  volume  and  it  is  also  evi- 
dent that  the  work  done  and  computed  by  adding  the 
small  products  above  referred  to,  is  the  area  1  2  M  L  as 
shown  in  the  diagram.  Hence,  if  I  simply  take  a 
planimeter  and  measure  this  area  or  if  I  compute  the 
area  by  any  other  method  I  compute  at  once  the  work 
done.  Hence  we  have  the  important  expression 
Q  =  C^  (T,  — T,)  -I- Area  1  2M  L  ....  (3) 
in  which  Q  is  the  heat  supplied  and  is  all  accounted 
for  in  the  right  hand  side  of  the  equation;  namely, 
a  portion  used  in  heating  the  gas  and  the  remainder 
in   doing  external   work. 

As  hinted  at  previously  in  these  lectures  the  ex- 
pansion of  gases  seems  to  obey  expoential  laws.  The 
general  law  of  expansion  is  assumed  to  form 

pvtv  =  K (4) 

in  which  n  and  K  are  constants  and  can  be  deter- 
mined when  a  series  of  values  for  p  and  v  are  taken 
by  experiment  in  any  given  case. 

Having  now  assumed  that  our  law  of  expansion 
is  of  the  form  pv"  =  K,  we  need  only  to  compute 
the  value  of  n  from  experimental  data  as  illustrated 
in  the  lecture  on  How  to  Determine  Empirical  For- 
mulas and  we  find  we  can  at  once  compute  the  work 
the  gas  will  do  under  given  conditions  and  also  the 
temperature,  pressure,  and  volume  relations.  From 
methods  of  integral  calculus,  we  can  now  derive  a 
numerical  value  for  the  area  12  M  L  shown  in  equa- 
tion 3,  which  depend  solely  upon  this  value  n.  We 
find  in  this  higher  realm  of  reasoning  that  area 
1  2  M  L  is  equal  to 

R 
(T,  — T,) 


as  a  most  important  thermodynamic  law.  Interpreted 
in  words  this  law  means  that  if  I  supply  Q  B.t.u.  to 
a  perfect  gas  which  expands  according  to  the  law 
pv"  ^=  K,  a  part  of  this  heat  will  go  toward  raising 
the  temperature  of  this  gas  and  will  be  in  amount 
Cv  (T=  —  Ti)  B.t.u.  The  remainder  of  the  heat  sup- 
plied will  go  toward  doing  external  work  and  will  be 

R 

in  amount (T:  —  Ti)    ft   lb.     It   is   important   to 

1— n 

note  that  the  former  is  expressed  in  B.t.u.  while  the 
latter  quantity  in  the  right  hand  side  of  this  equation 
is  expressed  in  ft.  lb.  of  energy. 

From  this  one  equation  we  can  deduce  important 
results  for  particular  values  of  n.  Thus,  aside  from 
the  general  law  of  expansion  we  often  desire  to  study 
the  relations  between  heat  supplied,  rise  in  tempera- 
ture and  work  done  when  heat  is  supplied  and  the 
gas  remains  under  constant  pressure,  constant  volume, 
or  constant  temperature.  Again,  a  most  important 
relationship  is  that  known  as  adiabatic  expansion, 
This  expansion  takes  place  when  the  gas  expands 
without  heat  being  added  or  taken  away,  the  gas  sim- 
ply doing  external  work  by  calling  on  its  internal  res- 
ervoir of  energy  by  virtue  of  its  temperature  above 
absolute  zero.  Let  us  for  a  moment  look  into  these 
relations : 

1.     When  n  =  0,  we  have  pvo  =  K,  oi  p  =  K. 

This  means  that  since  the  pressure  is  always 
equal  to  a  constant  the  gas  expands  under  constant 
pressure. 

We  have  seen  from  equation  5  that  the  work 
done  is  expressed  as  follows : 


R 


W  =  - 


■(T,  — T,) 


1  — n 


Hence  for  constant  pressure 

R 

W  = (T,  — T.)  =R  (T,-T,) 

1  —  0 

1 

R 

Also    Q  =  C„(T,-T,)+ (T,-T.) 

1  —  n 
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=  C,  (T,  — T.)  +R(T,  — T,) 

We  have  previously  defined  Cp  as  being  the  quan- 
tity of  heat  supplied  to  raise  a  lb.  of  gas  one  degree 
in  temperature.   Then  to  raise  a  gas  (T"  —  Ti)  degrees 
will  rquire  Cp   (Tj  —  Ti)    B.t.u.     Substituting  in   our 
equation  above  we  have,  for  constant  pressure 
Q  =  Co(T,-T,) 
Or    Cp(T,  — T,)=C,  (T,  — T.)    +R(T,— T.) 
..  Cp  =  C,-|-R 

Hitherto  we  have  considered  this  quantity  R  as 
a  meaningless  constant.  We  now  see  that  it  is  the 
amount  of  work  done  to  raise  a  gas  one  degree  in 
temperature  when  expanding  under  constant  pres- 
sure. Hence  if  we  know  the  specific  heat  of  a  gas 
under  constant  volume  we  can  at  once  compute  its 
specific  heat  for  constant  pressure. 

2.  When  n  =  1,  we  have  pv'  =  K  or  simply  that 
the  product  of  pressure  and  volume  is  always  a  con- 
stant. r5ut  from  equation  1,  we  know  that  pv  =  RT, 
hence  T  must  be  a  constant.  This  is  known  as  iso- 
thermal expansion.     The  work  in  this  case  is 

R                                      R  RO  0 

W  = (T,  —  T,)  = (  0  ) 


1  — n 


1  —  1 


0 


0 


This  is  an  indeterminate  quantity  and  only  by 
calculus  can  its  true  value  be  ascertained.  By  this 
method 

V, 

W  =  p,  V,  logg 

V, 

Hence   the   special    form   of   equation   5    for   this 

case  is 

R 

Q  =  C    (T.  — T,)H (T,  — T.) 

1  — n 

V; 

=  P.  V,  logp 

V, 

It  is  evident  then  that  all  of  the  heat  supplied  goes 
toward  doing  external  work  v.hich  is  most  important 
from  an  engineering  standpoint. 

Cp 
3      When  n  =  —  or  1.41  in  case  of  air,  we  have 
C, 

Cp=  K.     Substituting  in  equation  5  we  have 

R  _ 

Q  =  C.(T,  — T,)  + 


=  C    (T,  — T,)  -I- 


pv 


=  C.  (T,  — T,)  + 


But     C.,  — Crj 


T.) 


V 

':         *i; 

1  — n 

R 

(T,  — T, 

Cp 

1 

c. 

RCv 

(T,— T, 

C„-Cp 

-C„  (T,- 

-T,)=0 

..  Q  =  C„(T,- 

When  n  =  — ,  we  see  then,  that  the  gas  expands 

Cv 

from  its  internal  energy  alone  as  no  heat  is  supplied. 
Under  this  case  of  expansion  we  have 

•        •  R 

C  (T,  — T,)= (T,  — T,) 

1  — n 


1 

4.     When  n  =  —  or  in  other  wtjrds  when   n   has 
0 

an  infinitely  large  value,  we  have 

pv"  =  K 

p'/n  V  ^  K''n 

1 
Substituting  ii  =  —    p''v  =  K°    or  v  =  l 
0 

Hence  in  this  case  the  volume  remains  equal  to 

unity   or  no   expansion   takes   place   at   all.      In   other 

words  the  external  work  is  zero  for 

R 

W  = (Tj  —  T,)  =  0 

1  — n 

and  all  the  heat   supplied    goes    toward    raising    the 

temperature  of  the  gas  and  is  equal  to 

Q  z=  C„  (T,  —  T,) 

Such  fundamental  equations  as  are  discussed  in 
this  lecture  have  most  important  applications.  In 
nearly  every  computation  involving  gas  or  steam  en- 
gine design  some  one  of  these  equations  must  be 
taken  into  account.  The  student,  then,  should  thor- 
oughly familiarize  himself  with  them  and  see  if  he 
can  solve  such  problems  as  are  contained  in  the  fol- 
lowing Thermotwisters. 

Thermotwisters. 

1.  If  50  U.t.u.  are  added  to  6  lb.  of  air  having  a  pres- 
sure of  30  lb.  per  sq.  In.  and  a  volume  of  35  cu.  tt.,  what 
is  the  final  v,  p,  t  and  the  work  done? 

(a)  When  the  heat  is  supplied  and  expansion  takes 
place  at  constant  pressure. 

(b)  WTien  the  heat  Is  supplied  and  expansion  takes 
place   at   constant    temperature. 

(c)  When  the  heat  is  supplied  and  the  volume  remains 
constant. 

(d)  When  the  heat  is  supplied  and  the  expansion  fol- 
lows the  law  pv"  =  K. 

2.  The  above  air  expands  adiabatically  until  the  final 
volume  is  70  cu.  ft.,  what  is  the  final  p.  t  and  the  work  done? 

SOLUTION    OF   THERMOTWISTERS,   TENTH    LECTURE. 

1.  Allowing  for  an  efficiency  of  75  per  cent,  what  is  the 
power  required  to  drive  a  mechanical  draft  fan  with  a 
rounded-oft  conical  mouthpiece  7  in.  In  diameter  which  deliv- 
ers air  at  2  oz.  pressure  with  a  velocity  of  86  ft.  per  sec? 

On  page  425,  we  find  theoretic  power  In  ft.  lb.  per  sec: 

vM  vM 

P  =  av  X Also  p  = 

2g  2g 

. : .  P  :=  p  av 

where    p  =  2/16    lb.,    since    coefficient    of    contraction  =  0.98, 

d=  7 

a  =  .98  —  =  .98  X  .7854   {  —  )',  v  =  86 

4  12 

.-.  Horsepower  taking  account  of  efficiency 

2  49  86 

=  — X  .98  X  .7854  X X =.0034.     Ans. 

16  144        .75  X  550 

2.  If  the  diameter  of  the  above  fan  is  27  in.,  what  Is  the 
number  of  revs,  per  min.  it  undergoes? 

In  one  rev.,  perimeter  of  wheel  travels      x  d  ft. 

86         86  X  12 

.•.No.  of  revs,  per  sec.  =  —  =  - =  4.7. 

d      3.1416  X  7 

.  • .  revs,  per  min.  =  60  X  4.7  =  282.     Ans. 

3.  Air  is  driven  through  a  pipe  12  in.  in  diam.  2000  ft. 
long.  The  difference  in  pressure  between  the  two  ends  Is  4 
oz.  How  many  lb.  of  air  are  delivered  per  min.  and  what  is 
the  velocity  of  the  air  and  the  horsepower  required? 
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To  compute  D,  assume  ordinary  atmospheric  conditions  of 
pressure  of  14.7  lb.  per  sq.  in.  and  temperature  of  65°  F.  Hence 
p  =  14.7Xl44,  R  =  53.37,  T  =  459.4  +  65  =  524.4. 

1 
pv  =  RT,  but  since  D  ^  —  we  have 

V 


14.7  X  144 


D  =  - 


:  .0757 


W  =  64   ( 


RT       53.37  X  524.4 
0.25  X  0.0757  Vi 


)  =  .00919  lb.   per  min.     Ans. 


4.6  X  2000 

SOLUTION  OF  THERMOTWISTERS,  NINTH  LECTURE. 
3.     The  above  power  plant  is  located   at  an  altitude  of 
5000  ft.  above  sea-level  and  crude  petroleum  is  to  be  burned. 
What  are  the  proper  dimensions? 

For  crude  petroleum  a  proper  height  is  100  ft.  From 
Kent's  tables  I  find  on  page  398  no  data  for  2000  horsepower 
at  100  ft.  height.    Hence  I  substitute  in  formula 

H.  P.  =  3.33  (a  —  0.6  i/aT)  l/lT 
2000  =  3.33  (a  —  0.6  \/'a)  10 

or  A  —  0.6  j/  A 

1  first  try  A:=66  and  find  this  almost  solves  equation. 
1  next  substitute  A  =  65  and  find  equation  reduces  to  zero. 
Since  for  crude  petroleum,  we  require  but  %  the  area,  our 
stack  should  have  an  area  of  32.5  sq.  in.  or  an  inner  diam- 
eter of  6.43  ft.  or  77  inches. 

Since,  however,  our  plant  is  at  an  altitude  of  5000  ft. 
above  sea,  I  find  that  this  corresponds  to  a  barometric  read- 
ing of  24.8  inches    as  compared  with  30  Inches  at  sea-level. 

30 

Hence  r:= 

24.8 


Ans. 


30 

H,  =  r  H  = X  100  =  122.5  ft. 

24.5 

V.  30     V. 

d,  =  rd=( )    X  77  =  1.08x77: 

24.5 


:83  ins.     Ans. 


CLEVER  ADVERTISING  IN  LOS  ANGELES. 

Below  are  some  samples  of  the  advertisements 
which  the  Southern  California  Edison  Company 
flashed  on  the  Auto-Racing  Display  device  on  South 
Broadway  in  Los  Angeles. 

They  are  designed  to  impress  upon  t)ie  public 
the  advantages  of  electric  signs  over  all  other  kinds  of 

signs. 

NIGHT  SIGNS  BRING  DAY   BUSINESS. 

A  PAINTED  SIGN  QUITS  AT  DUSK. 

WRITE    NIGHT    LETTERS    TO    BUYERS. 

CAN  YOU  SEE  THE  PAINTED  SIGNS? 

OUTLINE  YOUR  STORE  WITH  LIGHT. 

SIGNS   AT    NIGHT    BUYERS    INVITE. 


CENSUS  STATISTICS  ON  GAS,  ILLUMINATING 
AND  HEATING. 

The  general  summary  shows  increases  in  all  the 
items  at  the  census  of  1909,  as  compared  with  that 
for  1904,  except  for  miscellaneous  expenses,  which 
decreased  6  per  cent. 

The  number  of  establishments  increased  27  per 
cent;  capital  invested,  26  per  cent;  the  gross  value 
of  products,  33  per  cent;  cost  of  materials,  41  per  cent; 
value  added  by  manufacture,  30  per  cent ;  average 
number  of  wage  earners  employed  during  the  year,  22 
per  cent ;  amount  paid  for  wages,  23  per  cent ;  num- 
ber of  salaried  officials  and  clerks,  44  per  cent;  amount 
paid  in  salaries,  46  per  cent ;  primary  horsepower,  76 
per  cent. 

There  were  1296  manufacturing  establishments  in 
1909  and  1,019  in  1904,  an  increase  of  27  per  cent. 

The  capital  invested  as  reported  in  1909  was  $915,- 
337,000,  a  gain  of  $190,502,000,  or  26  per  cent,  over 
$725,035,000  in  1904.  The  average  capital  per  estab- 
lishment was  approximately  $706,000  in  1909  and  $712,- 
000  in  1904. 

A  general  summary  appears  in  the  following  tabu- 
lation : 

QAS.  ILLTIMINATINH  AND  HKATINO— GENERAL  SUMMARY:  1900  AND  l«H. 


Num^T  <i'  establishments. . 

Capital...       

Coat  of  matarlaU  used 

Salaries  and  wages..' 

Salaries 


Ulscellanoous  expenses 

Vttlueof  produrts, .  ..  

Value  added  hy  manufaotute  (products  less  cost  of  materials). . . 
Emplovnrts 

Numtior  of  salaried  ofTlcials  and  clerks 

Average  numher  of  wage  earners  employed  during  the  year. 
Primary  horsepower 


1.2% 
$915.5.17.000 
$52,428,000 
$33. .110, 000 
$12.3S5,000 
$20,931,000 
$27,757,030 
$ir«.8H,000 
$1U,3S<|,000 

13.515 
37.215 
128,350 


1,019 
$725,035,000 
$.37,180,000 
823,522,000 
$8,41"i4.000 
$17,058,000 
$29,557,000 
$125,145,000 
$87,965,000 

9,400 
30,5<<. 
73,101 


'  Decniasc. 

OAS     ILLUMlNATlSa    AND    HEATING-PRODUCTS    BY     KIND    AND    QUANTITY:    1909 
'  AND  1904. 


fi««.  cubic  feet ■• liousands. 


Stroicht  coal 

Straight  water 

Carbureted  water 

Mixed  coal  and  water.. 


1093,034 

715,550 

4.087,418 

),980.4I4 

1.441, .352 

7.881 

24,330 


07,51 


1  In  addition  in  mw,  27,558  thouaand  cubic  feet  ol  atraight  coal  gas,  13,070  thousand  cubic  feet  of  acety- 
lene gas,  44,347'bushcU  ol  coke,  and  38.370  gallons  of  tar  were  produced  by  establishnients  engaged  prima- 
rily in  the  manufacture  of  olher  producli 

»  Decrease. 
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Undoubtedly    the    irrigation    project,    founded    on 
sound    engineering  principles,   constitutes  one   of   the 
safest  investments  open  to  capital. 
Irrigation  By  means  of  it,  worthless  land  is 

Ventures  transferred    into   a   living   tangible 

asset.  No  more  weird  spectacle 
can  be  imagined  than  the  bleak  howling  wilderness 
of  sagebrush  and  desolation  that  constitute  the  arid 
lands  of  the  West  and  yet  how  beautiful,  how  heav- 
enly transformed  become  these  identical  lands  under 
scientific  irrigation  and  cultivation.  The  clear,  whole- 
some morning  air  re-echoes  in  the  sound  of  children's 
voices  the  blessings  of  health  and  happiness  such  proj- 
ects repay  to  the  nation. 

During  recent  years  the  money  markets  have  been 
stirred  through  and  through  in  the  financing  of  west- 
ern irrigation  projects.  The  earlier  undertakings  were 
successful  from  the  start  because  the  idea  was  new, 
the  projects  few,  ami  the  proposed  irrigation  scheme 
of  simple  operation.  In  recent  years,  however,  pro- 
jects involving  acreages  by  millions  have  had  a  ten- 
dency to  glut  the  market,  not  so  much  by  the  over- 
doing of  the  irrigation  side  as  the  non-education  of 
prospective  settlers. 

The  irrigation  promoter  of  today  must  be  alive 
to  the  fact  that  to  make  a  project  successful,  the  set- 
tler must  be  successful.  The  settler  must  be  edu- 
cated properly  to  handle  his  apple  orchard  with  the 
same  thrift  and  industry  he  sold  magazines  in  his 
little  stationery  store  in  the  heart  of  Chicago.  This 
idea  of  coming  out  West  to  fish  and  hunt,  while  the 
apples  mysteriously  roll  into  the  boxes,  cart  themselves 
to  an  eastern  market,  bringing  six  dollars  a  box  is  a 
forceful  illustration  of  "Danny's"  dream.  The  fun- 
damental reasoning  is  sound  and  sane,  however,  as 
is  testified  to  by  thousands  of  happy  settlers  in  the 
West. 

Education  and  hard  systematic  study  of  condi- 
tions is  the  only  ultimate  solution.  Our  western  water 
powers  stand  ready  to  pump  water  for  millions  of 
acres  of  arid  lands  not  now  available.  Let  us  beware 
and  see  to  it  that  the  settler  remains  happy  and  con- 
tented for  a  happy  contented  settler  is  the  biggest 
blessing  possible  to  a  successful  enterprise  and  to  the 
State. 


It  was  a  beautiful  myth  enjoyed  by  the  ancient 
Greeks  that  no  trouble  was  known  to  the  world  until 
Pandora  was  given  the  now  fa- 
A  Clearing  House  mous  mysteriously  sealed  box  and 
For  Trouble  womanlike,  possessed     of    an    un- 

controllable curiosity  to  view  its 
inner  contents,  she  one  day  opened  the  lid  only  to  find 
that  she  had  liberated  countless  spirits  of  trouble  to 
ever  after  plague  mankind.  Whether  or  not  she  real- 
ized the  bickerings,  the  jealousies,  the  untold  suffer- 
ings she  was  thus  bringing  to  human  beings  is  of 
little  concern.  The  fact  remains  that  ever  since  she 
thus  pried  the  lid  off,  trouble  has  been  among  us. 

In  the  every  day  run  of  hum^an  business  affairs 
numberless  misunderstandings  arise.  It  makes  little 
difference  whether  or  not  we  as  a  matter  of  fact  ac- 
tually wronged  a  man,  if  he  thinks  we  have  wronged 
him  the  harm  is  done  just  the  same. 

And  so  it  is  in  affairs  electrical.    In  the  busy  run 
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of  life  the  central  station  man  ever  planning  and 
working  to  broaden  and  deepen  his  field  of  activity 
at  times  seemingly  treads  upon  territory  rightfully 
owned  by  the  jobber  or  the  contractor.  The  con- 
tractor in  his  feverish  endeavors  to  increase  his  own 
influence  drives  contracts  and  purchases  his  supplies 
in  ways  which  bring  forth  criticism  from  the  jobber 
or  the  retailer  and  even  the  one  who  finally  saddles 
the  whole  cost  of  electrical  power  and  supplies,  the 
consumer,  has  at  times,  it  must  be  admitted  by  all, 
a  rightful  demand  to  call  for  at  least  the  respect  and 
consideration  due  a  member  of  the  vertebrate  fam- 
ily of  organisms. 

Every  living  thing  travels.  Many  smaller  ani- 
mals in  their  wanderings  encircle  the  globe.  Rats  do. 
Troubles,  like  living  organisms,  seemingly  are  in  a 
perpetual  state  of  agitation.  They  spread  as  rapidly 
as  a  school-girl's  secret. 

Some  weeks  ago  the  Journal,  with  the  assistance 
of  others  direct  from  the  firing  line,  invited  a  few  of 
the  jobbers,  the  central  station  men,  the  contractors, 
the  manufacturers,  the  retailers,  and  engineers,  to  a 
get-together-luncheon  at  the  Palace  Hotel  in  San 
Francisco  to  meet  Philip  S.  Dodd,  secretary  of  the 
National  Electric  Light  Association,  and  incidentally 
talk  over  the  betterment  of  the  mutual  relations  of 
all  concerned.  The  project  has  met  with  unanimous 
su])])ort  from  all  quarters.  A  strong  realization  is  felt 
that  after  all  a  nuitual  interchange  of  ideas  and 
friendly  criticisms  in  a  clearing-house  for  trouble,  such 
as  prop')sed  by  the  men  jirescnt  would  result  in  the 
un(|uestioned  liettermcnt  of  all  concerned. 

It  is  surprising  what  a  straightforward  inaii-to- 
iiian  talk  can  do  on  such  occasions  as  this.  .\  per- 
fect team  work  among  conflicting  interests  is  secured 
and  such  harmony  generally  brings  from  the  ever- 
watching  public  an  increased  patronage. 

A  meeting  is  called  for  the  28th  of  November  ?n 
San  Francisco  at  which  time  ideas  will  be  presented 
in\'olving  a  permanent  organization  with  monthly 
meetings  for  all  those  in  any  way  interested  in  elec- 
trical afifairs.  The  committee  has  in  view  the  annihi- 
lation of  the  social  side  as  far  as  possible,  although 
the  monthly  meetings  will  be  held  around  the  festive 
board  of  some  of  the  city  restaurants.  The  whole  idea 
pervading  those  interested  in  the  movement  is  to 
forward  the  electrical  interests  ^n  the  Coast  by  open, 
clear,  frank  expressions  as  to  how  mutual  cooperation 
of  all  concerned  can  be  best  obtained. 

The  idea  suggests  at  once  similar  gatherings  in 
the  other  electrical  centers  on  the  Coast.  Spokane, 
Seattle,  Portland,  Los  Angeles  and  the  other  distinct 
distributing  groups  on  the  Coast  would  do  well  to  pro- 
mulgate similar  meetings  of  cooperation,  within  their 
fields  of  activity.  Undoubtedly  the  idea  is  not  en- 
tirely new,  for  in  the  past  the  jobber,  the  central  station 
man,  the  retailer,  the  manufacturer,  and  the  engineer 
have  all  had  their  separate  organizations,  but  never 
has  there  been  this  proposed  dovetailing  of  divergent 
interests  for  the  common  good.  More  earnest  en- 
deavors, candid  and  friendly  criticisms,  and  talks  of 
the  kind  that  touch  the  heart-strings  of  men,  will  do 
worlds  of  good  in  furthering  electrical  development  on 
the  Coast. 


Each  year  the  civilized  world  is  startled  and  yet 

fascinated  by  reading  the  pranks  and  fantasies  of  the 

famous  gridiron  club  at  Washing- 

A    J  M7L     NT  lO       ton  in  annual  banquet  assembled. 

And  Why  Not:       t,«^„         r  ^,  ^   V     .    ,     .        , 

Many  of  the  most  potent  electrical 

men  of  the  Coast  are  about  to  form, 
as  stated  above,  an  organization  in  San  Francisco 
to  promote  the  welfare  of  all  those  interested  in  mat- 
ters electrical  within  the  sphere  of  their  influence.  It 
is  proposed  that  the  meetings  be  serious  and  earnest, 
avoiding  as  far  as  possible  the  social  side  of  gather- 
ings of  this  nature.  The  idea  is  excellent  and  much 
good  cannot  help  but  follow.  The  particular  group 
in  question,  illustrative  of  the  spirit  of  good  fellow- 
ship known  only  to  those  engaged  in  electrical  mat- 
ters, must  have  soiue  means,  however,  of  opening  up 
a  circuit  breaker  at  the  proper  intervals  when  running 
under  such  heavy  loads  as  will  be  occasioned  from 
time   to  time   in   the   serious   discussions   anticipated. 

Since  the  days  when  early  Spanish  settlers  named 
the  great  golden  gate  city  after  their  religious  patron, 
Saint  Francis,  the  very  name  itself  has  so  entered  the 
hearts  of  the  thousands  throughout  the  world  who 
have  at  one  time  or  another  been  guests  of  this  west- 
ern metropolis  but  one  and  only  one  solution  can  be 
offered  as  a  condenser  to  absorb  the  enormous  charg- 
ing current  created  by  these  serious  gatherings — and 
that  is,  once  a  year,  to  hold  at  San  Francisco  an  elec- 
trical high  jinks  in  the  way  of  a  unique  electrical  din- 
ner. 

San  Francisco  is  unique  among  cities  in  her 
method  of  handling  her  dignified  banquets  at  the 
Palace  or  St.  Francis,  her  spicy  evening  dinners 
at  the  Techau,  the  Poodle-dog  or  Taits,  and  even  her 
love  feasts  at  breezy  Sanguinetti's  on  a  Saturday  night. 
In  this  new  venture,  however,  something  entirely  dif- 
ferent is  suggested.  It  is  suggested  to  make  it  a 
gathering  to  which  electrical  men  of  the  Coast  be 
invited,  and  that  the  features  of  the  evening  be  as 
novel  and  unique  as  the  advance  of  the  electrical  pro- 
fession will  allow.  In  a  word  that  such  toasts  which 
the  committee  in  charge  think  best  to  be  given  during 
the  evening  be  interspersed  with  electrical  sur- 
prises, novelties  and  stunts,  so  that  Bill  Jones  will  go 
home  ready  to  take  a  new  lease  on  life  for  the  serious 
duties  of  the  next  year,  and  also  so  that  he  will  go 
hoiue  with  a  more  wholesome  reality  of  the  true 
worth  and  genuine  friendship  of  his  fellows  engaged 
in  the  upbuilding  of  a  great  Western  electrical  em- 
pire. 

But  three  such  annual  occurrences  can  possi- 
bly take  place  before  the  arrival  of  the  year  of  years 
when  the  proposed  international  electrical  congress 
will  be  held  at  San  Francisco  during  the  Panama- 
Pacific  International  Exposition.  It  is  an  old  saying 
that  there  is  luck  in  odd  numbers,  if  so,  let  us  all  im- 
prove these  three  preliminary  "try-outs"  to  the  very 
best  possible  advantage  and  in  the  fourth  let  us  have 
an  electrical  high  jinks  and  banquet  that  will  demon- 
strate to  the  entire  electrical  world  the  sterling  com- 
position of  the  men  who  in  the  West  in  aflfairs  elec- 
trical, stand  for  all  that  is  true,  all  that  is  earnest  and 
all  that  'is  progressive. 

So  here's  for  the  electrical  banquet:    Please  pass 

the  electric  currents!! 
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PERSONALS. 

J.  W.  White  of  the  sales  department  of  the  Fort 
Wayne   Electric   Works,   is   at  Los   Angeles   on   business. 

F.  W.  Looniis,  illuminating  engineer  with  the  Holophane 
Company,  spent  the  past  week  at  Los  Angeles. 

A.  K.  Detweiler,  of  Detroit,  who  is  interested  in  the 
Home  Telephone   Company,   is   at   San   Francisco. 

W.  W.  Briggs,  assistant  sales  manager  of  the  Westinghouse 
Electric  &  Mfg.  Co.  has  returned  to  San  Francisco  from  the  East 

George  Cross,  western  manager  for  the  Humphrey 
Water  Heater  Company,  of  Kalamazoo,  Michigan,  is  at  Los 
Angeles. 

H.  E.  Sanderson,  manager  of  the  Bryant  Electric  Com- 
pany's Pacific  Coast  branch,  has  returned  to  San  Fraricisco 
from  Monterey. 

E.  V.  D.  Johnson,  general  manager  of  the  Northern  Cali- 
fornia Power  Company,  with  headquarters  at  Redding,  is  at 
San  Francisco. 

H.  M.  Cooper,  who  is  connected  with  the  Pacific  Gas  & 
Electric  Company,  headquarters  at  Auburn,  is  a  recent  ar- 
rival at  San  Francisco. 

H.  E.  Eisennienger  is  making  a  trip  throughout  the 
Pacific  Coast  in  the  interests  of  the  National  Electric  Lamp 
Association  of  Cleveland. 

George  W.  Bacon,  president  of  the  Sierra  &  San  Fran- 
cisco Power  Company,  is  at  San  Francisco,  conferring  with 
President  Calhoun  and  others. 

W.  R.  Alberger,  vice-president  of  the  United  Properties 
Company,  returned  to  Oakland  during  the  past  week,  after 
spending  a  number  of  weeks  in  the  East. 

J.  F.  Poindexter,  a  district  manager  of  the  Pacific  Gas 
&  Electric  Company,  with  headquarters  at  Marysville,  has 
been  spending  a  few  days  at  San  Francisco. 

R.  D.  Holabird,  president  of  the  Holabird-Reyuolds  Elec- 
tric Company,  returned  to  San  Francisco,  during  the  past 
week,  after  an  extensive  eastern  tour,  and  left  later  for  Los 
Angeles. 

George  Scaife,  of  the  Pacific  Gas  &  Electric  Company,  is 
said  to  have  been  a  forceful  speaker  at  the  second  annual 
dinner  of  the  Grass  Valley  (Cal.)  Chamber  of  Commerce  dur- 
ing   October. 

P.  H.  Ridgeway,  formerly  with  the  Electric  Engineering 
Company  of  Seattle,  has  opened  offices  at  709  Central  Build- 
ing, Seattle,  and  will  continue  to  undertake  consulting  and 
construction   engineering. 

H  L.  Dougherty,  of  J.  G.  White  &  Co.'s  engineering 
staff,  who  was  superintending  the  construction  of  the  San 
Joaquin  Light  &  Power  Corporation's  nyroelectric  plant  in 
Crane  Valley,  has  just  gone  East  on  a  short  vacation  trip. 

E.  G.  Williams,  general  manager  of  construction  for 
J.  G.  White  &  Co.,  of  New  York,  is  making  an  inspection  tour 
of  the  California  plants  installed  under  the  firm's  supervis- 
ion, in  company  with  H.  A.  Lardner,  the  Pacific  Coast  man- 
ager. 

Frank  C.  Bates,  senior  member  of  Bates  &  Clark,  hy- 
draulic engineers  and  contractors  of  Seattle,  returned  re- 
ctntly  from  a  two  months'  visit  to  his  old  home  in  W^iscon- 
sin.  Mr.  Bates  has  an  attractive  mountain  orchard  home  in 
the  Bitter  Root  Valley,  Montana. 

A.  G.  Jones,  superintendent  of  the  General  Electric 
Company's  motor  sales  department  at  San  Francisco,  who 
recently  returned  to  San  FYancisco  from  the  East,  was 
operated  upon  for  appendicitis  last  Wednesday  at  the  Lane 
Hospital  and  is  making  a  rapid  recovery. 

Theodore  N.  Vail,  who  is  at  the  head  of  the  American 
Rell  Telephone  Company  and  president  of  the  Western 
Union  Telegraph  Company,  is  at  Los  Angeles,  where  his 
presence  has  given  rise  to  rumors  that  additional  independ- 
ent telephone  companies  are  likely  to  be  absorbed. 


E.  W.  Rollins,  head  of  E.  H.  Rollins  &  Sons,  is  expected 
to  arrive  at  San  Francisco  this  week  with  Richard  B.  "Voung, 
who  is  vice-president  of  the  above  firm  and  a  director  in  the 
Great  Western  Power  Company. 

J.  B.  Potter,  general  superintendent  of  the  Oakland 
Railways,  has  returned  to  Oakland  after  spending  a  number 
of  weeks  in  the  East  inspecting  the  principal  electric  rail- 
way lines,  power  plants  and  factories.  His  observations 
will  be  utilized  in  the  improvement  of  the  Key  Route  and 
Oakland  traction  systems. 

H.  P.  Wilson  of  New  York,  who  is  prominent  in  the 
financial  councils  of  the  Great  Western  Power  Company,  is 
at  San  Francisco  after  Inspecting  the  company's  hydro- 
electric plant  at  Las  Plumas  and  the  site  of  the  new  dam  at 
Big  Meadows.  He  was  accompanied  by  Richard  Young  and 
Anson  W  Burchard,  both  Great  Western  directors. 

Mason  B.  Starring,  the  new  president  of  the  United  Rail- 
ways Investment  Company,  is  at  San  Francisco  looking  over 
the  United  Railroads  system,  with  James  H.  Reed  and 
Patrick  Calhoun.  Starring  has  expressed  himself  as  very 
favorably  impressed  with  both  the  street  car  system  and 
the  rebuilt  city.  He  is  well  known  in  connection  with  elec- 
tric  railways  in   Chicago. 

Philip  Aaron,  manager  of  the  Western  Electric  Com- 
pany's Seattle  branch;  C.  R.  Dedrick,  head  of  the  Dedrick 
Electric  Supply  Company,  of  Portland,  and  E.  J.  Dwyer, 
manager  of  the  Holabird  Electric  Company,  of  Seattle,  com- 
posed a  group  of  electrical  men  who  stopped  over  a  few 
days  at  San  Francisco,  after  attending  the  jobbers  meet- 
ing at  Del  Monte,  and  then  proceeded  north  during  the  past 
week. 

Glenn  C.  Webster,  manager  of  the  engineering  depart- 
ment of  the  National  Electric  Lamp  Association,  Cleveland, 
started  Friday,  November  17th,  on  an  extended  western 
trip.  On  Friday  afternoon  he  gave  an  address  on  the 
"Value  of  Co-operation  in  Modern  Busfiness  Enterprises" 
at  the  banquet  of  the  National  Cloak  and  Skirt  Manufac- 
turers' Association,  at  Toledo.  He  is  now  on  his  way  to  Los 
Angeles,  where  he  will  have  general  oversight  of  the  Na- 
tional Electric  Lamp  Association's  exhibit  at  the  Electrical 
Exposition.  Mr.  Webster  expects  to  make  a  study  of  In- 
dustrial conditions  in  San  Francisco  and  other  Coast  cities, 
returning  to  Cleveland  late  in  December. 


EXHIBIT  OF  THE   NATIONAL   ELECTRIC   LAMP  ASSOCIA- 
TION  AT  LOS  ANGELES   ELECTRICAL   EXPOSITION, 
NOVEMBER  25TH  TO   DECEMBER  9TH. 

The  National  Electric  Lamp  Association's  exhibit  is 
located  near  the  center  of  the  building  in  booths  75  and  76. 

Most  prominent  among  the  various  pieces  showing  in- 
candescent lamps  is  the  "Holophane  tree."  This  is  a  large 
tree  shaped  fixture  finished  in  statuary  bronze  on  which  are 
shown  Mazda-Holophane  units  of  six  different  sizes,  the 
whole  being  surmounted  by  a  500-watt  lamp.  The  circuits 
are  controlled  by  a  flasher  which  lights  the  different  tiers  of 
Ipmps    successively. 

A  great  variety  of  miniature  and  low-voltage  lamps  with 
drawn  wire  filaments  are  shown  in  a  glass  case,  wbile  lamps 
designed  for  uutomobile  use  are  displayed  in  modem  head- 
lights, side  lights,  etc.  A  full  line  of  multiple  lamps  is  on 
exl-.ibition  in  a  case  lighted  with  Mazda  5-watt  sign  lamps. 
The  floral  decorations  of  the  booth  are  supplemented  by 
decorative  lamps  in  the  shapes  of  flowers,  fruits,  animals, 
ptc,  especially  suited  for  Christmas  tree  lighting. 

The  exhibit  is  in  charge  of  Mr.  F.  J.  Blaschke.  Mr.  G.  C. 
Webster,  manager  of  the  engineering  department,  is  also  in 
attendance  at  the  booth. 
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ELECTRICAL  CONTRACTORS'   NOTES. 

George  Dut'field,  special  representative  of  the  National 
Electrical  Contractors'  Association,  is  making  an  extensive 
trip  throughout  the  Pacific  Coast.  Mr.  Dutfield  has  been 
successful  in  getting  members  of  the  national  association 
and  is  well  pleased  with  results,  having  obtained  about 
seventy-five  members,  which  will  entitle  California  to  three 
delegates  in  the  national  convention,  which  takes  place  in 
Denver,  July  17. 

Q.  R.  Boynton,  manager  of  Central  Electric  Plumbing 
and  Heating  Company,  made  a  business  trip  to  Stockton 
and   Sacramento   during  early   part  of  week. 

W.  S.  Hanbridge  has  been  in  San  Jose  during  the  past 
week    on    electi'ical    contractor's    business. 


JOBBERS  PLAY  GOLF. 
While  co-operation  was  the  purpose  of  the  gathering  of  a 
number  of  electrical  men  at  Del  Monte,  California,  last  week, 
competition  in  the  regular  golf  match  proved  to  be  the  most 
interesting  feature  of  the  meeting.  The  jobbers  vied  for  two 
cups,  the  Patton  trophy  and  the  Ever  Read  cup,  E.  J.  Dwyer 
of  Seattle  proving  the  victor  in  the  first  match  and  A.  H. 
Elliott  winning  the  second.  The  manufacturers'  representa- 
tives competed  for  a  cup  presented  by  the  jobbers'  associa- 
tion, Gregory  carrying  off  the  honors.  The  results  of  the  play 
fellow : 

I'uttou    Cup.                         l:v<T   Henily  (up. 

Player.                               Score.   Hilo.      \e<.                 .Sc-wro.  H<1<-.  .Vet. 

Hillis      HT           S.            a?                      i)7  5  <J2 

Berry     S7      -fl2            99                     87  .  .  87 

Dwyer     10!t          27            82  109  15  94 

Carter     103            2          101  103  7  96 

Gleason      99        -|-6          105                     99  10  89 

Hall      108             5           103  108  15  93 

Klllott     106          18            88  100  an  SO 

Revnold.s    105           ..           105  105  5  100 

Dederick     113          27            86  113  24  89 

Goodwin      100      +13          113  100  +1  101 

Berger     127          27          100  127  24  103 

Manufactiirer.H'-.l<»l>lit'rN'    C'lip. 

-Sfore.  Il<lf.  .\et. 

Sanderson    85  -|-8  93 

Blbbins     97  10  S7 

Gregorj'      JHl  IS  7S 

Young 129  24  105 

Squires      139  20  119 

Lauritzen     S&  5  83 

xlerr     "9  24  125 

Poss            109  10  99 

Oakes     118  20  98 

Steel      : HO  24  86 

Russell      lliO  24  134 


LOS  ANGELES  NEWS  LETTER. 

The  city  of  Los  Angeles  Aqueduct  Department  have  re- 
ceived bids  for  the  transformers  and  generators  for  power 
plant  No.  1  in  the  San  Francisquito  Canyon  and  will  receive 
bids  for  the  wheels  on  November  24th. 

The  Pacific  Electric  Railway  Company  have  authorized  the 
issuance  of  $100,000,000  in  bonds  tor  g^tensions,  betterments 
and  improvements.  One  thousand  miles  of  extensions  are 
contemplated,  reaching  from  Santa  Barbara  to  San  Diego. 
Grading  is  rapidly  nearing  completion  on  the  Colton  branch 
and  surveying  parties  are  now  working  in  San  Bernardino, 
Orange  and  'Ventura  counties.  Right  of  way  men  are  now 
working  in  the  San  Fernando  Valley,  with  the  intention  of 
extending  the  lines  from  Burbank  on  to  Santa  Barbara. 

The  Economic  Gas  Company  have  filed  suit  in  the  Supe- 
rior Court  restraining  the  City  Council  from  enforcing  the 
SO  cent  rate.  Consumers  connected  to  this  company  are  now 
receiving  gas  as  low  as  73%  cents  per  1000  feet,  under  the 
discount  system. 

Fire  Chief  Ely,  of  Los  Angeles,  has  made  his  report  to 
the  Board  of  Fire  Commissioners  on  the  fire  alarm  situation. 
The  report  of  Chief  Ely  was  the  result  of  an  extended  trip 
throughout  the  East,  gathering  data  on  different  systems. 
■^'hile  the  report  does  not  recommend  the  adoption  of  the 
Cregiar  apparatus,  it  endorses  that  system  of  construction 
as  being  superior  to  the  series  system.    The  board  have  the 


matter  under  consideration  and  are  expected  to  make  a 
report  to  the  special  committee  appointed  by  the  council, 
recommending  the  installation  of  a  complete  system  cover- 
ing the  entire  city,  60  per  cent  of  the  installation  to  be 
uLuierground.  The  improvement  is  estimated  at  $500,000.00, 
■s.hich  includes  a  new  central  station  building. 

C.  H.  Grist  has  submitted  a  proposition  to  the  ''Mty 
Trustees,  Beaumont,  California,  for  an  electric  lighting  plant, 
to  be  established  in  that  city.  If  the  City  Trustees  v/ill 
guarantee  fifty  SO  c.p.  street  lights  at  a  cost  of  $Z  50  per 
month,  he  will  establish   the  plant  at  once. 


SPECIAL    CORRESPONDENCE    FROM    THE    PACIFIC 
NORTHWEST. 

Floods  in  Western  Washington,  due  to  heavy  rains  and 
rapid  melting  of  snow,  washed  out  a  bridge  carrying  Seattle's 
municipal  water  and  power  pipe  lines,  and  also  damaged  the 
power  dam  above  Moncton.  As  a  consequence,  the  city  streets 
were  unlighted  for  several  nights  and  a  water  famine  was 
averted  only  by  the  most  careful  use  of  the  reserve  water 
supply  in  the  service  reservoirs.  Repairs  have  been  started 
on  the  pipe  lines  and  it  is  believed  that  no  further  trouble  will 
be  experienced. 

The  delivery  of  sixteen  more  prepayment  cars  to  the 
Portland  Railway,  Light  and  Power  Company  will  complete 
tile  company's  order  of  100  cars  for  1911  and  will  give  a  total 
of  GOl  cars  in  operation  in  Portland.  The  capacity  of  the 
barns  has  been  increased  to  care  for  this  rolling  stock,  which 
gives  Portland  move  operating  cars  than  any  city  of  equal 
population  in  the  country.  This  company  has  almost  com- 
pleted its  second  reinforced  concrete  substation  at  the  ter- 
minus of  the  28-mile  steel-tower  transmission  line  from  the 
new  power  plant  on  the  Clackamas  River,  near  Estacada.  This 
line  has  228  double  towers,  temporarily  equipped  with  a  single 
three-phase  line. 

The  executive  committee  of  the  Pacific  Coast  Claim 
Agents  Association  met  at  Portland  during  the  past  week  to 
arrange  for  the  annual  convention  at  Los  Angeles  next  May. 
The  principal  address  was  by  B.  S.  Josselyn,  president  of  the 
Portland  Railway,  Light  and  Power  Company,  who  stated  that 
it  was  his  theory  "that  personal  damage  claims  against  the 
railways  can  only  be  handled  by  an  absolute  regard  for  the 
responsibilities  involved.  If  you  settle  every  case  on  the 
theory  of  the  golden  rule,  'to  do  to  others  as  you  would  have 
them  do  to  you,'  you  will  create  in  the  public  mind  an  im- 
pression of  fairness  and  justice;  you  will  procure  a  settle- 
ment more  often  and  less  lawsuits.  If  a  transportation  com- 
pany is  responsible  for  the  injury,  then,  I  say,  a  full  and  com- 
plete settlement  should  be  made."  Those  in  attendance  at  the 
u'eeting  were:  T.  G.  Newman,  of  the  Whatcom  County  Rail- 
v.'ay  &  Light  Company,  Bellingham,  Wash.;  George  Carson, 
of  the  Seattle  Railway  Company,  Seattle,  Wash.;  G.  N.  Smith, 
of  the  O.-W.  R.  &  N.  Co.,  Portland;  A.  M.  Lee,  of  ^he  Northern 
Pacific  Railway  Company,  Seattle;  T.  G.  Aston,  of  the  Wash- 
ington Water  Power  Railway  Company,  Spokane;  E.  M. 
Grover,  of  the  Northern  Pacific  Railway  Company,  Tacoma, 
Wash.;  E.  H.  Odell  of  the  Tacoma  Railway  &  Power  Com- 
pany, Tacoma;  H.  K.  Reif,  of  the  Spokane,  Portland  &  Seattle 
Railway,  Portland,  and  B.  F.  Boynton,  of  the  Portland  Rail- 
way, Light  &  Power  Company,  Portland. 

The  United  States  Reclamation  Service  is  investigating 
the  feasibility  of  extending  the  Okanogan  project  in  Wash- 
iiigton  by  the  addition  of  two  units.  Both  will  be  irrigated 
by  pumping.  One  unit  includes  1100  acres  in  the  present 
project  limits,  known  as  the  Robinson  flat,  and  requires  a  lift 
of  ISO  feet.  The  other  will  take  in  lands  in  the  Colville  Indian 
reservation. '  To  perfect  this  it  will  be  necessary  to  construct 
a  power  plant  on  Salmon  River  and  transmit  power  to  the 
various  points  from  which  water  will  be  pumped  into  canals 
from  the  Okanogan  River. 
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NEW  REGULATOR  FOR  AUTOMATICALLY  VARYING  THE 
SPEED  OF  TWO  MOTORS. 

The  Cutler-Hammer  Alanufacturing  Company  of  Milwaukee 
has  for  some  time  built  pressure  controlled  automatic  speed 
regulators  for  varying  the  speed  of  single  motors  operating 
on  mechanical  boiler  draft  systems.  The  accompanying  illus- 
tration shows  a  new  type  of  controller  which  regulates  two 
motors,  stops  or  starts  either  or  both  of  them  and  maintain 
the  desired  pressure  in  the  boiler  within  certain  fixed  limits. 

The  panel  illustrated  was  installed  in  connection  with 
a  3%  h.p.  motor  and  a  5  h.p.  motor,  each  driving  a  triplex 
oil  pump  feeding  oil-fired  boilers.  The  oil  is  fed  to  the  boil- 
ers under  pressure  of  about  35  lbs.  per  square  inch.  The  oil 
fed  varies  with  the  demands  on  the  boilers.  In  this  particular 
case  the  small  pump  takes  care  of  ordinary  operating  condi- 
tions and  both  are  used  only  when  heavy  load  conditions  pre- 
vail. 


Cutler-Hammer  Two-Motor  .\utomatic  Pressure  Controlled 
Starter  and  Speed  Regulator 

The  small  motor  is  started  automatically  and  accelerated 
to  normal  speed  and  above  this  if  necessary.  If  this  does 
not  supply  the  oil  needed  the  clapper  switch,  at  the  top. 
closes  the  circuit  to  the  large  motor  and  this  is  brought  up  to 
the  speed  required.  When  the  demand  on  the  boiler  decreases 
so  that  the  smaller  motor  can  again  do  the  work,  the  5  h.p. 
motor  is  cut  out  of  the  circuit. 

This  controller,  therefore,  not  only  eliminates  the  neeil 
for  an  attendant  and  reduces  power  consumption  to  a  mini- 
mum but  it  accomplishes  the  result  precisely  and  infallibly; 
better  than  by  manual  operation. 


NEW  EQUIPMENTS  OF  TOLEDO,  BOWLING  GREEN  & 
SOUTHERN  TRACTION  COMPANY. 

The  Toledo,  Bowling  Green  &  Southern  Traction  Company 
has  purchased  four  quadruple  equipments  of  Westinghouse  No. 
304  interpole  railway  motors  and  Westinghouse  HL  Control, 
arranged  for  operation  from  either  end  of  the  car.  This 
company  is  replacing  several  old  equipments  with  more  mod- 
ern apparatus  designed  to  decrease  maintenance  costs  and 
to  give  more  efficient  service. 

While  the  change  from  the  old  to  the  new  equipments 
is  being  made  very  gradually  and  only  a  few  of  the  new 
ones.  Fig.  1,  are  in  operation,  the  performance  of  these  indi- 
cates that  with  them  maintenance  costs  will  be  consider- 
ably  decreased. 

The  Westinghouse  No.  304  motor.  Fig.  2,  Is  of  the  iuter- 
pole  type,  with  split  frame  and  rated  at  75  h.p.,  at  500  volts 
and  90  h.p.,  at  600  volts.  By  the  use  of  interpole  sparkless 
commutation  is  insured  under  all  loads.  This  motor  is  lubri- 
cated with  the  oil  and  waste  method  with  separate  oil  gaug- 
ing reservoir.  The  oil  is  fed  to  the  bearings  by  capillary  at- 
traction through  a  compartment  filled  with  wool  waste  which 
effectively    prevents    any    foreign    matter    from    entering    the 


C.;)     CiiuiiJijL'il    Willi    -WW    T.\ptj    ilulur    CunUi'l 

bearings.  The  armature  is  of  the  Westinghouse  spider  con- 
struction and  has  a  bolted  commutator.  The  field  coils  are 
strap  wound  and  spring  packed  which  prevents  chafing  of 
the  insulation  due  to  vibration.  This  motor  is  peculiarly 
adapted  for  interurban  or  high  speed  service  because  of  the 
relatively   high   armature   speed. 

The  use  of  Westinghouse  HL  Control  affords  many  ad- 
vantages, chief  of  which  are:  a  minimum  of  space  is  required 
by  the  master  controller' on  the  car  platform:  all  heavy  cur- 
rent carrying  parts  are  located  beneath  the  car,  thereby  re- 
ducing all  possibility  of  injuries  to  passengers  from  controller 
"blowouts";  one  or  more  cars  can  be  operated  in  trains;  the 
contacts  are  held  together  pneumatically,  under  heavy  pres- 
sure, irrespective  of  line  voltages. 

Figs.  3  and  4  show  open  and  closed  views  of  the  master 
controller  used  with  HL  control. 


MOUND    HOUSE    PLASTER    CO. 

The  Mound  House  Plaster  Co.,  owning  extensive  deposits 
of  gypsum  and  gypsite  at  Mound  House,  Nevada,  has  equipped 
a  sixty  ton  mill  for  calcining  the  material  before  shipping 
to  their  Wall  Board  plant  at  Emeryville,  Cal.  The  company 
has  leased  the  property  of  the  Realty  Syndicate  at  Hollis 
street,  Emeryville,  together  with  the  buildings.  The  machin- 
ery for  the  hydraulic  press  equipment  has  been  ordered  from 
the  Plate  Glass  Co.  of  Pittsburg,  Pa.  Fairbanks,  Morse  &  Co. 
have  the  contract  for  the  complete  electrical  equipment,  in- 
cluding the  installation  of  the  275  horsepower  motors. 
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IMPROVED    PLUG  SWITCHES. 

The  Kellogg  Switchboard  &  Supply  Company  have  re- 
cently designed  a  new  plug  switch  which  differs  very  ma- 
terially from  the  type  previously  used.  When  a  plug  is  re- 
turned to  its  seat,  it  is  necessary  for  the  operator  to  force 
it  in  place  in  order  to  operate  the  plug  switch  springs.  This 
method  of  operating  makes  it  possible  to  use  stiff  springs, 
and  hence,  as  platinum  is  used,  the  contact  obtained  is  as 
reliable  as  that  of  a  switchboard  key. 
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.1    I'lus    Swil. 


This  plug  switch  is  mounted  in  a  vertical  ])osition,  thus 
making  it  practically  impossible  for  dust  to  collect  on  the 
contacts.  As  it  occupies  a  very  little  space,  almost  as  many 
plug  switches  with  associated  plugs  can  be  mounted  upon  a 
plug  shelf  as  is  possible  when  plugs  with  ordinary  plug  seals 
are  used. 

When  a  plug  is  forced  into  the  plug  switch,  the  sleeve 
of  the  plug  makes  contact  with  a  metal  roller,  which  in  turn 
operates  a  small  lever  and  closes  or  opens  the  plug  switch 
contacts,  depending  upon  the  spring  combination  of  the  plug 
switch  used.  '  ^ 


New    Enameled    Head    Gear. 
The  enameled  head  bands  shown  in  the  illustration  are 
thoroughly  insulated  and  are  of  light  weight  and  inconspic- 
uous when  worn.    They  are  proving  especially  serviceable  in 
railway  telephone  dispatching  work. 


OCTOBER'S   EARNINGS  OFF  5  PER  CENT   FROIVI   THE 
PRECEDING  OCTOBER. 

In  sharp  contrast  with  September,  in  which  sales  of  the 
Western  Electric  Company  showed  an  increase  of  12  per 
cent  over  September,  1910,  October  shipments  showed  a 
decrease  of  5  per  cent  compared  with  October  a  year  ago. 
At  the  time,  however,  it  was  explained  that  the  September 
gain  came  from  orders  booked  earlier  in  the  year,  the  com- 
pany computing  its  business  on  the  basis  of  shipments  and 
not  orders  received,  and  that  September's  good  showing  did 
not  mean  an  increase  in  orders  received  during  that  month. 

But  two  more  months  of  the  companys  year  remain  and  it 
now  seems  fairly  certain  that  the  whole  year's  business  will 
run  very  close  to  $66,000,000  which  will  make  1911  the  second 
best  year  in  the  company's  annals,  being  exceeded  only  by 
1906,  with  sales  of  $69,000,000.  An  encouraging  feature  of 
the  rapid  strides  the  company  made  in  the  last  three  years 
is  that  the  growth  has  been  under  normal  conditions,  and 
should,  therefore,  prove  to  be  more  or  less  permanent  in 
character.  The  1906  year  was  one  of  abnormal  development 
in  the  telephone  and  allied  industries,  followed  by  a  violent 
reaction. 

Sales  of  the  Western  Electric  Company  for  the  ten 
months  of  the  current  year  are  about  3  per  cent  ahead  of 
last  year,  the  foreign  branch  of  the  company's  interest  show- 
ing up  somewhat  better  than  domestic  business.  In  the 
United  States  during  October  all  sections  except  the  Pacific 
Coast  district  showed  decreases.  The  East  has  been  the  sec- 
tion of  the  country  to  show  the  greatest  falling  behind. 


TRADE    NOTES. 

S.  O.  Dolson,  an  electrical  engineer  tor  the  Pellon  Water 
Wheel  Company,  has  gone  to  Butte  County  to  install  two 
Pelton  water  wheels  of  800  h.p.  each,  at  the  Big  Meadows 
danisite  of  the  Great  Western  Power  Company.  These  wheels 
will  be  direct  connected  to  two  General  Electric  generators 
and  will  be  controlled  by  Pelton  governors.  The  power  gen- 
erated will  be  used  in  connection  with  the  big  dam  con- 
struction plant. 

The  Kellogg  Switchboard  &  Supply  Company  has 
closed  a  contiact  with  the  Flathead  Telephone  &  Telegraph 
Company  for  several  exchanges  in  Montana  that  connect 
with  the  Lane  Syndicate's  lines,  which  are  now  operating 
through  from  Seattle  to  Butte.  H.  C.  Goldrick,  Pacific 
Coast  manager  for  the  Kellogg  Switchboard  &  Supply  Com 
pany  of  Chicago,  reports  that  November,  thus  far,  has  been 
the  best  month  of  the  year.  Although  there  have  been  no 
very  large  orders  there  has  been  a  good  volume  of  small 
business. 

Since  the  fire  of  1906,  Pierson.  Roeding  &  Co.,  of  San 
Francisco  have  been  waiting  for  an  opportunity  to  secure 
ground  floor  Offices  in  a  suitable  location,  and  the  comple- 
tion of  the  Rialto  Building  has  now  made  this  possible. 
They  have  fitted  up  the  southeast  corner  of  the  ground 
floor  of  the  Rialto  Building,  and  on  December  2d,  will  re- 
move from  the  Monadnock  Building  to  their  flew  location  in 
the  heart  of  the  electrical  jobbing  district.  A  feature  of 
the  new  arrangement  will  be  a  display  room  for  exhibiting 
the  firm's  lines,  including  electric  railway  and  transmission 
materials,  storage  batteries  and  high-tension  oil  switches. 
The  new   address   will  be  No.   118  New  Montgomery   Street. 


NOTICE   OF   MEETING. 

An  informal  dinner  meeting  of  the  American  Institute  of 
Consulting  Engineers  will  be  held  Friday,  December  1st,  at 
7  p.  m.,  at'  the  Aldene  Club,  Fifth  Avenue  and  23d  Street, 
New  York  City,  for  the  purpose  of  welcoming  the  new  mem- 
bers, and  discussing  matters  of  general  interest  to  the  In- 
stitute. 
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FINANCIAL. 

FALLS  CITY,  ORK.— The  water  bonds  have  been 
awarded  to  the  Bank  of  Falls  City.  The  bond  issue  is  for 
$5000,  running  20  years  at  6  per  cent.  The  purpose  is  for  the 
extension  of  pipe  lines  of  the  city's  water  system. 

SIERRA  MADRK,  CAL.— The  $111,000  bond  issue  for  the 
purchase  of  the  plant  of  the  Sierra  Madre  Company  and  for 
further  development  and  extension  of  the  system  recently 
voted  upon,  has  been  passed  by  a  large  majority. 

EUGENE,  ORE. — Mayor  Berger  has  signed  and  delivered 
$13,000  worth  of  the  city's  lighting  bonds.  Stephen  Smeed, 
owner  of  the  Hotel  Smeed  Huilding  and  of  a  fine  farm  near 
Walterville,  has  taken  up  the  first  $r)000  of  the  bonds,  and 
W.  T.  Campbell,  city  fire  chief  and  capitalist,  has  taken 
$5000. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Company  has 
filed  with  the  county  clerk  a  copy  of  papers  authorizing  a 
bend  issue  of  $35,000,000.  Of  this  amount  $9,000,000  is  set 
aside  to  guarantee  the  underlying  bonds  of  the  company, 
and  the  remainder  will  be  used  for  betterments  and  in  con- 
struction of  the  Big  Creek  power  project  in  San  Joaquin 
Valley.  The  Big  Creek  power  development  will  be  used  in 
the  operation  of  railroads  and  in  the  development  of  electric 
power  pumping  in  Southern  California. 

SAN  FHANCISCO,  CAL.— Articles  of  incorijoration  have 
been  filed  by  the  San  Francisco,  Napa  &  Calistoga  Railway, 
the  capital  stock  of  the  corporation  being  $2,000,000.  Promi- 
nent San  F'rancisco  and  Oakland  residents  are  among  the  in- 
corporators; Alfred  Sutro,  T.  V.  Maxwell,  Charles  C.  Sulli- 
van, Guy  C.  Earl  and  W.  H.  Spaulding.  The  new  railroad 
company  will  take  over  the  holdings  of  the  San  Francisco, 
Vallejo  &  Napa  Valley  Railroad  Company,  which  institution 
obtained  its  holdings  from  the  Vallejo,  Benicia  &  Napa  Val- 
ley   Railroad    Company. 

FAIRFIELD,  CAL.— A  deed  of  trust  of  the  Sacramento 
&  Woodland  Railroad  Company,  a  branch  of  the  Vallejo  & 
Northern,  to  the  Mercantile  Trust  Company,  of  San  Francisco 
has  been  filed  with  the  county  recorder.  The  deed  is  to 
secure  bonds  for  $1,000,000  to  be  issued  for  the  purpose  of 
completing  the  road  between  Sacramento  and  Woodland. 
The  mortgage  covers  the  land  included  in  the  right  of  way, 
the  machinery  and  shops,  the  electric  power  plants,  the 
depots  and  sites,  the  ferry  and  other  boats,  the  telegraph  and 
telephone  lines  and  all  leases  that  the  company  possesses. 

STOCKTON,  CAL.— Papers  permitting  the  Tidewater  & 
Southern  Railway  Company  to  create  a  bonded  indebted 
ness  of  $900,000  were  filed  in  the  office  of  the  county  clerk 
yesterday  by  Attorney  A.  L.  Levinsky,  who  has,  from  the  in- 
ception of  the  company,  represented  the  officers  in  all  mat- 
ters. The  bonds  are  to  draw  5  per  cent.  The  Union  Trust 
Company  of  San  Francisco  will  handle  the  bonds.  The  doc- 
uments were  signed  by  Karl  C.  Brueck,  president:  J.  A. 
Cooley,  Byron  A.  Bearce,  J.  L.  Craig,  George  F.  Schuler  and 
T.  J.  Wisecarver,  directors.  Work  is  going  forward  on  the  new 
interurban  road,  which  is  being  built  between  Stockton  and 
Turlock  through  Modesto. 

PALO  ALTO,  CAL. — Contending  that  the  business  men 
and  property  owners  of  Palo  Alto  should  not  encourage  a 
rate  cutting  campaign  intended  to  destroy  the  $200,000  in- 
vestment of  this  city  in  its  municipal  power  plant,  the  Board 
of  Public  Works  has  directed  the  attention  of  the  local  Cham- 
ber of  Commerce  to  the  large  amount  of  patronage  that  is 
being  given  the  United  Gas  &  Electric  Company.  At  a  meet- 
ing held  last  week  facts  and  figures  were  presented  to  the 
Chamber  of  Commerce  showing  the  activity  of  the  private 
corporation  in  the  business  district  of  the  city.     The  names 


of  those  who  have  been  using  outside  power  and  light  were 
read  at  the  meeting  and  an  appeal  will  be  made  to  the  busi- 
ness  men   to  support  the   municipal   plant. 


INCORPORATIONS. 

LEWISTON,  IDAHO.— In  the  County  Auditor's  office  have 
been  filed  articles  of  incorporation  for  the  Valley  Develop- 
ment Company  authorized  to  engage  in  water  power  and 
electrical  development  enterprises.  The  capital  stock  is  $100,- 
000,  the  shares  being  of  the  par  value  of  $100  each.  The  in- 
corporators are  F.  H.  Nourse,  E.  Kilham  and  E.  H.  Booth, 
all  of  Lewiston. 

RENO,  NEV. — Articles  of  incorporation  of  the  Nevada 
Valley  Power  Company  have  been  filed  in  Reno  and  Carson. 
The  company  is  incorporated  for  $2,500,000.    A.  D.  Ayers,  H. 

B.  Danforth  and  A.  A.  Smith  of  Reno,  and  Milton  S.  Hamil- 
ton and  F.  J.  Early  of  Oakland  are  the  incorporators.  They 
plan  to  build  a  plant  on  the  Truckee  River  east  of  Reno,  and 
to  compete  with  the  Hammon  interests.  The  plant  is  to  de- 
velop  4000   h.p. 

TWIN  FALLS,  IDAHO.— Articles  of  incorporation  have 
been  filed  with  the  county  auditor  by  the  Twin  Falls,  Artesian 
City  and  Oakley  Interurban  Railway  Company.  The  capital 
is  i)laced  at  $500,000  of  which  $180,000  is  subscribed.  Twin 
Falls  Is  designated  as  the  place  of  business.  Harry  T.  West 
is  president  of  the  company.  The  purposes  and  powers  are 
to  construct,  maintain  and  operate  interurban  railways  in 
Twin  Falls  and  adjacent  counties;  to  construct  and  operate 
v.arehouses,  flour  mills,  to  locate  and  develop  power  rights, 
dam  and  reservoirs  and  canals  for  irrigation  purposes,  operate 
power  houses,  etc. 

BAKERSFIELD,  CAL.— Backed  by  capitalists  of  nationa:i 
prominence  and  having  for  its  purpose  the  erection  in  Kern 
County  of  plants  and  lines  for  the  supplying  of  light  and 
power  to  towns,  prospective  railroads  and  mines,  the  South- 
ern Sierra  Power  Company  has  given  notice  of  its  intention 
to  invade  the  Southern  San  Joaquin  Valley  counties  by  filing 
articles  of  incorporation.  The  company  is  capitalized  for 
$5,000,000,  divided  into  50,000  shares,  and  is  at  present  opera- 
ting in  Colorado  and  Wyoming.    Delos  A.  Chappell,  Lawrence 

C.  Phipps  and  C.  F.  Potter  are  the  incorporators,  and  with 
T  S.  Hayden  and  G.  Wood  compose  the  directorate.  Law- 
rence Phipps  Jr.,  the  steel  magnate  of  Pittsburg,  will  come 
to  Kern  County  soon  to  look  over  the  situation. 


ILLUMINATION. 

SUNNYSIDE,  WASH.— This  city  will  shortly  install  7'/4 
ampere  magnetic  lamps. 

COLFAX,  WASH.— The  City  Council  has  decided  to  in- 
stall a  number  of  street  lights. 

CORVALLIS,  ORE. — The  City  Council  has  decided  to 
grant  to  Col.  W.  H.  .McGoldrick  a  proper  franchise  for  the 
operation  of  a  gas  plant. 

ABERDEEN,  WASH. — This  city  will  install  new  arcs  and 
tungsten  lights  on  local  streets.  The  power  is  furnished  by 
the  Grays  Harbor  Railway  &  Light  Comany. 

VICTORIA,  B.  C— This  place  will  consider  cluster  light- 
ing system  extensions  at  the  next  municipal  meeting.  Peti- 
tions will  be  presented  urging  the  lights  installed  on  a  num- 
ber of  local  streets. 

TONO,  WASH.— The  Washington  Union  Coal  Company, 
a  subsidiary  of  the  O.-W.  R.  &  N.  Co.,  has  made  an  appropria- 
tion of  $500,000  of  which  $250,000  will  be  expended  for  a  light 
and  power  plant  and  60  new  houses  in  this  city  and  vicinity. 
Other  improvements  will  be  made  to  mines  and  other  prop- 
erty. 
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PASCO,  WASH.— Evans,  Dick  &  Co.,  were  awarded  the 
contract  for  furnishing  and  installation  of  84  street  light 
posts,  with  three  cluster  lights  equipped  for  use.  The  firm's 
bid  for  the  style  of  posts  selected  by  the  council  was  $5980. 

MARTINEZ,  CAL. — An  application  has  been  filed  by  Van 
F.  Britton  for  a  franchise  for  operating  and  maintaining  gas 
mains  and  other  pipes  along  the  county  roads,  between  the 
towns  of  Antioch  and  Pittsburg. 

SANTA  ROSA,  CAL.— The  bid  of  $200  made  by  the 
Pacific  Gas  &  Electric  Company,  for  permission  to  lay  gas 
pipes  and  extend  its  mains  along  the  Sebastopol  and  other 
roads,  was  accepted  and  the  franchise  granted. 

ALBANY,  ORE.— Col.  W.  H.  McGoldrick,  to  whom  the 
City  Council  recently  granted  a  gas  franchise  in  the  city  of 
Albany,  has  just  been  granted  by  the  county  a  similar  fran- 
chise which  will  be  in  conjunction  with  the  city  franchise. 

CHICO,  CAL. — A  fifty  year-franchise  has  been  granted  by 
the  Board  of  Supervisors  to  the  Pacific  Gas  &  Electric  Com- 
pany to  lay  down  and  maintain  gas  pipes  and  mains  for  con- 
ducting gas  to  Chapmantown,  Chapman's  North  Addition, 
Oakdale,  Davis  tract,  etc. 

LEWISTON,  IDAHO.— Local  Manager  Henry  M.  Jones  of 
the  Pacific  Power  &  Light  Company,  announced  that  plans 
are  being  completed  for  extending  the  gas  mains  to  the  Uni- 
versity addition  residence  section,  as  far  south  as  Sixteenth 
avenue.  The  improvements  are  to  be  completed  not  later 
than  January  1st. 

DUVAL,  WASH.— Roy  W.  Comegys,  of  this  city,  who,  with 
associates  recently  secured  a  franchise  from  King  County 
for  an  electric  light  and  water  system  franchise  in  this  city 
and  vicinity,  will  start  work  on  the  project  at  once.  The  fran- 
chise provides  for  the  erection  of  pumping  station,  pipe  lines, 
transmission  lines,  dam,  etc.,  at  a  cost  of  between  $200,000 
and  $300,000. 


TRANSMISSION. 

SAN  JOSE,  CAL. — The  Supervisors  have  accepted  the 
bid  of  the  Great  Western  Power  Company  of  $110  for  the 
power  pole  line  franchise  that  the  corporation  recently  asked 
for  and  the   franchise   was  awarded. 

BUHL,  IDAHO. — O.  G.  Gray  has  been  here  recently  rep- 
resenting Salt  Lake  and  Denver  capitalists  as  a  consulting 
engineer  and  has  made  investigations  of  the  Thousand 
Springs  power  site.  It  is  probable  that  work  will  be  started 
shortly  on  the  plant. 

TUCSON,  ARIZ.— The  Great  Western  Power  Company 
will  commence  active  operations  in  construction  of  a  $1,000  - 
000  reservoir  and  power  project  in  Sabino  Canyon.  This  will 
irrigate  6000  acres.  A  road  will  be  built  to  the  canyon  for 
transporting    materials    from    Tucson. 

VISALIA,  CAL. — The  Board  of  Supervisors  has  granted  a 
franchise  to  the  Pacific  Light  and  Power  Company,  a  branch 
of  the  San  Joaquin  Light  and  Power  Company,  of  Fresno, 
to  extend  their  poles  and  lines  over  Tulare  County.  The 
company  paid  into  the  treasury  $100  for  the  franchise. 

FRESNO,  CAL. — The  Board  of  Supervisors  has  adopted 
an  ordinance  granting  to  the  Pacific  Light  &  Power  Cor- 
poration a  franchise  to  construct  and  for  the  period  of  30 
years  to  operate  and  maintain  an  electric  tower  or  pole 
and  wire  system  upon  certain  public  highways  in  the 
county  of  Fresno. 

PORTOLA,  CAL.— Work  will  at  once  be  started  on  the 
construction  of  a  dam  on  Grizzly  Creek  to  furnish  power  for 
the  generation  of  electricity,  to  be  used  in  furnishing  lights 
to  the  town  of  Portola.  The  Reno  Mill  and  Lumber  Com- 
pany recently  secured  the  water  rights  and  franchises  of 
the  Portola  Light  &  Power  Company,  and  this  work  fol- 
lows close  on  the  outcome  of  that  deal.  Twenty  men  were 
taken  to  the  site  last  week  and  the  work  will  be  pushed 
rapidly  to  completion.    The  estimated  cost  is  $40,000. 


PASCO,  WASH,— Chief  Engineer  McGee  of  the  Pacific 
Power  &  Light  Company's  engineering  staff,  made  a  prelimi- 
nary survey  of  the  site  of  the  company's  projected  transmit- 
ting station.  As  soon  as  Mr.  McGee  can  prepare  profile 
maps,  etc.,  contracts  will  be  let  for  the  project.  The  first 
building  will  be  a  distributing  warehouse,  100x200  feet,  with 
60  feet  walls.  Other  buildings  will  be  established  as  soon  as 
possible. 

EUREKA,  CAL. — As  the  result  of  negotiations  which 
began  several  weeks  ago,  the  Blue  Lake  lighting  system, 
owned  by  the  Minor  Mill  &  Lumber  Company,  has  been  for- 
mally purchased  and  taken  over  by  the  Western  States  Gas 
&  Electric  Company.  The  generators  which  have  thus  far 
supplied  Blue  Lake  with  electrical  energy  were  not  bought 
by  the  Western  States  Company,' only  the  distributing  system 
being  taken  out.  A  crew  of  linemen  will  be  put  to  work  at 
once  extending  the  transmission  system  of  the  Western 
States  Company  from  Areata  to  Blue  Lake  and  within 
a  tew  days  the  same  current  which  is  now  lighting  Eureka, 
Ferndale,  Fortuna  and  Areata  will  also  be  lighting  Blue  Lake 
as  well  as  Glendale,  a  few  miles  north  of  Blue  Lake.  With 
the  purchase  of  the  Blue  Lake  system  the  Western  States 
Gas  &  Electric  Company  now  has  control  of  the  entire  light- 
ing and  power  situation  in  Humboldt  County.  It  is  state'i 
that  with  the  centralization  of  the  former  independent  sys- 
tems under  one  management  a  much  more  economical  pro- 
duction of  electrical  energy  will  result  with  a  consequent 
benefit  to  the  consumer. 


TRANSPORTATION. 

WILLOWS,  CAL.— President  Donohue  of  the  Sacramento 
Valley  West  Side  Electric  Railway,  will  make  application 
to  the  County  Supervisors  for  a  franchise  through  Glenn 
County  for  the  new  electric  road. 

EDMONDS,  WASH.— John  Appleton  and  George  Walsh 
ot  Seattle  met  with  the  local  Chamber  of  Commerce  to  enter 
into  negotiations  for  the  construction  of  a  street  car  line  to 
connect  this  city  with  the  interurban. 

MEDFORD,  ORE. — An  interurban  railroad  connecting 
Medford,  Ashland,  Grants  Pass  and  Jacksonville  now  seems 
to  be  a  certainty,  as  the  organizers  have  applied  for  a  fran- 
chise, which  will  come  before  the  next  meeting  of  the  City 
Council. 

CALDWELL,  IDAHO.— O.  G.  F.  Markhus,  manager  of  the 
Idaho-Oregon  Power  Company,  met  with  the  local  municipal 
council  November  6th  and  petitioned  that  body  for  an  electric 
railroad  franchise  covering  a  number  of  local  streets.  No 
action  on  the  matter  has  been  taken. 

BOISE,  IDAHO. — A.  B.  Smith,  representing  unknown  in- 
terests, asserts  that  his  company  will  construct  an  electric 
railway  line  through  South  Boise  to  Nampa,  and  possibly 
connect  the  territory  tributary.  Another  company  Is  also 
petitioning  the  county  tor  a  franchise. 

ALBANY,  ORE. — According  to  reports,  all  obstables  have 
been  cleared  for  the  construction  of  the  Oregon  Electric  rail- 
way line  between  this  city  and  the  present  terminus  at 
Salem.  Deals  have  been  closed  for  several  isolated  strips  of 
right-of-way.  It  is  further  said  that  regular  trains  will  be 
in  operation  by  January  1st,  1912.  Practically  50  per  cent 
of  the  grade  has  been  completed  and  orders  have  been  placed 
tor  steel  and  track  laying  facilities. 

IRONDALE,  WASH. — Reports  from  this  place  state  that 
the  sale  of  stock  is  progressing  to  such  a  degree  as  to  war- 
rant the  immediate  preliminary  survey  for  right-of-way  of 
the  proposed  interurban  line  for  the  Olympic  Railway  Com- 
pany. Thomas  Atwell,  manager,  stated  that  the  project  will 
probably  be  financed  by  Peabody,  Houghteling  &  Co.  Work 
will  soon  start  on  surveys  and  other  preliminary  work,  with 
the  intention  of  completing  all  preliminary  work  before  Feb- 
ruary, 1912. 
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HIGHEST  ROCK -FILL  DAM  IN  THE  WORLD 


The  Pacific  slope  is  to  be  credited  with  originat- 
ing- many  achievements  in  the  engineering  field  which 
have  created  a  precedent  for  the  effete  East  and  other 
countries  to  copy.  Such  feats  as  the  construction 
of  the  heavy  wrought  iron  pressure  pipe  of  the  Corn- 
stock  in  the  early  seventies  in   Nevada:  the  develop- 


skin  of  reinforced  concrete  and  masonry  for  the  old 
wooden  facing,  and  completes  successfully  the  largest 
dam  of  this  type  in  the  world,  267  feet  high  from  the 
foundation  to  the  top,  in  a  most  satisfactory  manner. 
This  work  has  been  accomplished  in  connection 
with  the  completion  of  the  works  of  the  Southern  Cali- 


Higliest     Rock-Kill    Dam     in     tlie    World    Sliowiiig    Outlet  Tower 


ment  of  the  Halliday  cable  street  railway  system  in  San 
Francisco ;  the  creation  of  the  thin  arch  dam  of  Brown 
in  Bear  Valley,  San  Bernardino  County.  The  many 
pioneer  rock-fill  dams  with  wooden  facing  constructed 
in  the  old  mining  days  in  the  California  mountains, 
are  now  being  surpassed  by  the  modification  of  the 
same  in  the  completion  of  the  immense  IMorena  rock- 
fill  dam  of  San  Diego  which  substitutes  a  veneered 


fornia  Mountain  Water  Company  supplying  the  city 
of  San  Diego  with  water,  owned  by  the  brothers, 
John  D.  and  Adolph  Spreckels,  residents  of  San  Fran- 
cisco. The  city  of  San  Diego  has  developed  an  ex- 
traordinary growth  of  population  in  the  last  twelve 
years,  increasing  from  17,000  people  in  the  census  of 
1890  to  55,000  people  at  the  present  time.  The  supply  of 
water    to    meet     this    growing    population    demanded 
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Morena    Rock-flU   nam   in   Cross-section  and  Elevation. 


prompt  and  heroic  measures  and  the  owners  of  this 
property,  broad  enough  to  realize  the  situation,  un- 
dertook to  build  a  number  of  storage  dams  to  develop 
a  reserve  supply  and  anticipate  the  demand  for  water 
in  the  growing  community. 

This  was  rendered  necessary  owing  to  the  fact 
that  in  this  extreme  southern  end  of  the  State  of  Cali- 
fornia, a  number  of  dry  years  often  appear  in  suc- 
cession when  the  run-off  from  the  mountain  streams 
is  very  light,  consequently  large  volumes  of  water 
must  be  impounded  in  the  years  of  plenty  to  take 
care  of  the  consumption  and  evaporation  during  the 
intervening  lean  years  of  light  rainfall. 

This  company  has  now  completed  the  following 
dams  for  impounding  rainfall  from  the  mountain  water- 
sheds : 

RESERVOIR  SUPPLIES  OF  THE  SOUTHERN  CALIFORNIA 
MOUNTAIN  WATER   COMPANY. 

Area 
Outlet  Acres 
Type  of  Height     Altl-     Sub 

Dam.  Feet. 

Lower  Otay .  .Rock-flll     150' 

Upper  Otay.  .Arched  concrete    ..   77' 
ChollasH^ts. Earth    and     Steel 

Plate  14' 

Morena Rock-nil    ....'.'.'.  !265' 


Name  of 
Reservoir. 


tude.  merged. 
400'        S69' 
521'        164' 


385' 
1^912' 


17' 
1370' 


Total  capacity 


Capacity 

in  gallons. 

13.000,000.000 

1,090.000.000 

90,000,000 
15.000,000,000 

29,180,000,000 

It  will  be  seen  that  the  little  city  of  San  Diego 
has  now  a  reservoir  capacity  for  its  population  of 
55,000  almost  equal  to  that  of  the  Spring  Valley  Water 
Works  system  of  San  Francisco  with  over  400,000 
population,  and  above  four  times  that  of  the  Peoples 
Water  Company  of  Oakland,  supplying  Alameda  and 
Berkeley  with  a  combined  population  of  about  300,- 
000  people.  There  are  many  other  sheds  in  San  Diego 
within  range  of  30  miles  of  the  coast,  capable  of  being 
developed  so  that  it   can   safely   be   said   that   water 


for  a  population  of  two  and  a  half  million  can  be  con- 
served by  intelligently  making  proper  outlays,  as  nu- 
merous dam  sites  are  available.  The  summit  of  the 
mountain  range  is  about  fifty  miles  from  the  coast  at 
an  altitude  of  from  4000  to  6000  feet,  and  the  annual 
rainfall  in  this  locality  varies  from  20  inches  to  40 
inches,  depending  on  the  contour  of  the  mountains 
and  the  direction  of  the  prevailing  rainstorms  which  in- 
variably float  in  from  a  southwesterly  direction  from 
the  Pacific  Ocean. 

Morena  Rock-Fill  Dam. 

This  is  located  on  the  Cottonwood  stream,  which 
flows  into  the  ocean  near  Tia  Juana  on  the  Mexican 
frontier.     It  is  thirty-five  miles  in  an  air  line  south- 


east from  San  Diego  and  about  seven  miles  north  of 
the  Mexican  boundary  line,  past  which  the  San  Diego 
&  Arizona  Railway  is  now  being  built  through  the 
pld  town  of  Campo,  which  was  a  stage  station  of  the 
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PLAN. 

ROCK   FILL  DAM 


I'lun   of   Itock-lill 


old  overland  wagon  load  in  the  early  days  before 
trans-continental  railways  were  built.  The  dam  is 
a  rock-fill  structure  facing-  a  narrow  canyon  gouged 
out  of  the  solid  granite  cliffs  that  tower  500  feet  high 
on  each  side  of  the  gorge.  This  canyon  is  filled  with 
enormous  boulders  throughout  and  in  excavating  the 
foundations  at  the  site  of  the  dam,  a  narrow  fissure 
eroded  by  the  ancient  stream  was  found  to  be  11 J 
feet  below  the  stream  bed  at  that  point.  A  wall  of 
rubble  concrete  36  feet  at  the  bottom  and  12  feel 
thick  30  feet  above  the  stream  bed  was  the  first  con- 
struction done  in  1896  when  the  project  of  building 
this  dam  was  launched.  Work  was  suspended  with 
the  toe  wall  up  to  the  30  foot  contour  in  .\pril,  1898, 
when  about  120,000  cubic  yards  of  rock-fill  had  lieen 
placed  out  of  a  total  of  306.000  cubic  yards  required 
to  complete  the  dam  to  the  prescribed  cross  section. 
^\'ork  was  resumed  again  after  an  elapse  of  eleven 
years  by  chief  and  consuit-ing  engineer  M.  M. 
O'Shaughncssy,  Mem.  .\m.  Soc.  C.  E..  who,  after  a 
careful  study  of  the  situation,  decided  to  change  the 
upper  slope  from  the  top  of  the  completed  toe  wall 
up  to  the  120  foot  contour  to  9  horizontal  to  10  verti- 
cal and  from  the  120  foot  contour  to  the  top  of  the  dam 
at  the  150  foot  level  J/^  horizontal  to  1  vertical.  In 
the  new  work  of  filling,  it  was  decided  to  alter  the 
character  of  the  same  by  placing  large  six  and  ten 
ton  blocks  of  granite  on  the  up-stream  face  of  the 
dam  and  have  them  well  bedded  and  set  in  cement 
mortar  of  one  cement  to  lYi  sand,  and  behind  this 
masonry  skin  for  a  width  of  50  feet  to  hand  and 
derrick  place  all  the  stone  and  spall  the  same  with 
small  rock  so  that  no  cavities  would  exist  in  the 
structure.  The  top  of  the  dam  is  16  feet  wide  and 
crowned  with  a  three-foot  concrete  coping  for  wave 
wash,  and  the  back  slope  \s  V/z  horizontal  to  1  verti- 


cal with  a  berm  of  21  feet  at  the  100  foot  contour 
to  provide  for  future  extensions  in  raising  the  dam. 
To  obviate  any  serious  cracking  of  the  skin  from  set- 
tlement of  the  mass,  vertical  joints  were  arranged  on 
4S-foot  centers,  as  shown  in  the  drawings.  Through 
the  rubble  masonry  at  the  present  time  the  leakage 
is  only  33,000  gallons  in  24  hours  under  a  head  of  65 
feet.  It  is  proposed  at  some  time  in  the  future,  if 
necessary,  to  put  a  thin  slab  of  reinforced  concrete  on 
the  top  of  the  masonry  which  will  break  at  the  joints 
before  mentioned.  These  joints  to  he  subsequently 
calked  with  oakum  and  asphalt. 


Upper   Otay   Dam. 

As  the  freights  from  San  Diego  to  Morena — a  dis- 
tance by  wagon  road  of  about  sixty  miles,  with  grades 
of  16  per  cent  and  sometimes  18  per  cent  to  over- 
come— cost  up  to  about  one  cent  per  pound,  it  was 
imperative  to  diminish  the  quantity  of  expensive  haul- 
ing to  a  minimum ;  hence  the  type  of  construction  here 
described  has  been  developed. 
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C«r.tr-c    &Ar.t»*pA 


-Sfael   Toper   &artY I  L 


«?    Dctoil  of  Grating  for  Outlet  Valve  * 
•  Four  wonted  complpfe  * 


:^«cl  Tap**-  frora  4"*"* 


•  Detail  of  Grating  for /^Aud  Gate  ' 

•    One  Cvorrfre^  complete  * 


Possibly  one  of  the  most  successful  mass  shots 
ever  made  with  blasting  powder  was  accomplished 
on  this  work  August  30th,  1909,  when  I6yi  tons  of 
powder  in  a  chamber  at  the  end  of  a  tunnel  drift  115 
feet  long  broke  180,000  tons  of  granite  rock  at  a  cost 
of  454  cents  per  ton.  This  rock  was  afterward  han- 
dled and  placed  in  the  dam  by  means  of  two  Lidger- 
wood  cableways,  one  23/2  in.  in  diameter,  1350  feet 
long  and  the  other  2}i  in.  in  diameter,  1100  feet  long, 
which  were  able  to  pick  up  rock  from  10  to  12  tons 
and  convey  them  into  the  dam  at  a  speed  of  about 
300  ft.  per  minute.  Five  stiff  legged  derricks  and 
two  guyed  derricks  were  used  for  placing  rock  in 
the  skips  and  cables  at  the  quarries  and  distributing 
them  over  the  dam.  Great  care  was  used  in  keeping 
the  derricks  properly  guyed  to  avoid  breakage,  as 
hauling  supplies  for  renewals  over  the  60  mile  road 
was  somewhat  expensive. 

The  control  of  the  cables,  which  were  about  200 


feet  in  elevation  above  the  dam  were  regulated  by 
an  ingenious  though  simple,  electric  system  of  sig- 
nalling. The  bells  used  in  the  old  days  were  aban- 
doned and  an  annunciator  consisting  of  boxes  hav- 
ing ten  compartments  each  8x8  in.  deep  were  placed 
in  view  of  the  operator.  The  front  of  each  compart- 
ment was  closed  by  a  pane  of  frosted  glass  and  on 
each  the  following  signals  were  painted,  "Hoist," 
"Lower,"  "Go  Out,"  "Come  In,"  "Fast,"  "Slow," 
"Stop,"  with  three  spares  for  special  signals.  On 
the  back  of  each  compartment  were  mounted  two 
Edison  keyless  wall  sockets  with  16-candle  power,  110 
volt  lamps.  The  lamps  were  wired  with  a  common 
return  wire  and  an  individual  wire  for  the  other 
terminal  of  each  lamp,  making  11  wires  in  all.  These 
wires   were   No.    14   copper   covered   and   cabled   and 


Lower  Otay  Dam. 

the  outside  was  protected  by  jute  braid.  Each 
tlexible  cable  was  650  feet  long  and  could  readily  be 
moved  to  any  favorable  position  on  the  south  or  oper- 
ating end  of  the  dam.  At  the  signalling  end  of  the 
cable  ten  switches  were  mounted  and  normally  held 
open  by  means  of  a  spring  requiring  the  pressure  of 
the  operator's  fingers  to  close  it.  Switches  were 
mounted  upon  an  insulated  base  in  such  a  way  that 
the  leads  were  brought  into  them  without  coming 
into  contact  with  the  wooden  frame  work.  A  1>4 
kw.  125  volt  direct  current  compound  wound  gener- 
ator was  used  to  operate  at  a  speed  of  1650  r.p.m., 
which  was  driven  by  one  C.  H.  Button  5  h.p.  verti- 
cal type  steam  engine  which  was  installed  to  operate  at 
a  speed  of  300  r.p.m.  This  engine  was  supplied  with 
Meam  tapped  from  one  of  the  boilers  of  the  big  Lidger- 
wood  engines.  By  this  means  a  single  man  with  the 
switch  signal  board  was  moved  around  the  dam  to 
the  most  effective  points  for  observing  the  control  and 
placing  of  rock  as  the  work  progressed,  without  inter- 
fering with  guy  wires  and  absolutely  preventing  acci- 
dents, as  not  a  man  was  injured  in  254  years'  opera- 
tions from  any  confused  signals. 

The  outlet  arrangement  consists  of  a  reinforced 
circular  concrete  tower  placed  on  bedrock  in  the  res- 
ervoir basin  and  connecting  with  a  tunnel  387  feet 
long,  8  feet  wide  by  7>^  feet  high,  through  which  the 
water  from  the  reservoir  is  drawn  off.  The  outlet 
lower  is  15  ft.  6  in.  in  external  diameter,  the  concrete 
walls  of  which  vary  in  thickness  from  3  feet  at  the 
base  to  20  in.  at  the  top.  The  top  of  this  tower  is  at 
an  elevation    of    155^/^   feet,  on    which    an  operating 


December  2,  1911.] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


523 


deck  of  reinforced  concrete  is  built  for  regulating  the 
outer  gates.  These  are  of  the  Coffin  Valve  Company 
sluice  type  with  vertical  stems  controlled  by  guides 
let  into  the  concrete.  Around  each  gate  is  a  screen 
to  keep  trash  and  drift  from  entering  the  24  in.  'cir- 
cular  cast    iron    pipes    passing   through   the    walls   of 


Horizontal  Saction  of  Toweron  Line  AA  * 
"  Gate       S  ■  '   Soole  H'-l  Foot- 


the  tower  and  connecting  with  a  30  in.  vertical  down 
pipe  which  discharges  into  the  tunnel  before  men- 
tioned. These  outlets  are  located  28  feet  apart  verti- 
cally, so  that  the  water  may  be  drawn  off  under  a 
light  head  from  any  of  these  levels.  Between  each 
opening  and  the  down  pipe  there  is  a  curved  remov- 
able bolted  flanged  casting  to  enable  the  gates  to  be 
easily  removed,  if  it  is  ever  found  necessary,  and  which 
is  attached  to  Crane  gates  operated  from  platforms  in- 
side of  the  tower  at  the  different  levels,  and  which 
are  used  for  emergency  purposes  only.  The  admis- 
sion of  water  through  the  outer  sluice  valves  relieves 
the  leaf  valves  from  any  chattering  effect  developed 
by  the  spouting  water  which  discharges  into  the  down 
pipes  flowing  freely  through  the  tunnel.  There  is 
also  an  independent  24  in.  cast  iron  pipe  which  will  be 
used  for  washing  out  the  sediment  which  may  in  the 
future  accumulate  near  the  base  of  the  outlet  tower 
and  which  passes  through  its  foundation  and  connects 
•,'\'ith  the  tunnel  before  mentioned.  The  inner  75  feet 
of  this  tunnel  in  solid  granite — has  been  lined  with 
concrete  arjd  connects  with  the  base  of  the  tower  and 
encloses  the  pipes  which  discharge  onto  the  floor  of 
the  tunnel,  so  that  every  precaution  has  been  taken  to 
have  as  simple  and  safe  an  outlet  at  a  moderate  ex- 
pense as  it  was  possible  to  obtain.  From  the  outer 
end  of  this  tunnel  the  water  will  be  permitted  to  flow 
J'.t  present  along  the  natural  grade  of  the  Cottonwood 
Creek  until  it  is  picked  up  above  the  Barrett  dam 
site  by  the  Dulzura  Conduit  which  leads  the  water 
to  the  Otay  reservoir. 

This  design  of  tower  was  decided  upon  after  a 
prolonged  study  of  many  different  types  of  outlet,  and 
the  fact  that  a  similar  one  is  now  being  built  in  Ala- 
bama is  another  tribute  to  the  achievements  of  our 
western  engineers  in  ignoring  precedent  and  threshing 
out  problems  to  logical  conclusions. 

In  order  to  obtain  a  comparison  with  other  simi- 
lar engineering  structures,  a  brief  description  of  the 
Roosevelt  Dam,  Arizona,  is  here  given : 


It  is  of  solid  masonry  and  at  its  base  occupies 
cue  acre  of  the  bed  of  Salt  River.  It  is  280  feet  high, 
170  feet  thick  at  river  bed  and  16  feet  thick  at  top 
and  1080  feet  long  at  crest,  it  took  4  years  to  build, 
has  340,000  cubic  yards  of  masonry  in  its  contents  and 
cost  the  Reclamation  Service  of  the  U.  S.  Government 
$3,468,000.  The  Morena  is  267  feet  high  from  the 
bottom  of  the  foundations — which  were  excavated  115 
feet  below  the  old  stream  bed — to  the  top.  It  is  300 
feet  thick  at  the  base  and  550  feet  along  the  crest,  it 
has  taken  5  years  to  build,  has  306,000  cubic  yards 
ot  masonry  in  its  contents,  covers  2^2  acres  on  its 
foundations,  and  has  cost  Mr.  Spreckels'  water  com- 
pany $1,500,000  to  complete. 

It  backs  the  water  up  for  four  miles  through  Mo- 
rena Valley,  forming  a  picturesque  mountain  lake, 
the  shores  of  which  are  studded  with  glistening  gran- 
ite and  bordered  with  live  oak  trees — and  as  it  is  sol- 
idly united  to  the  primeval  bedrock  with  all  the  skill 
and  care  that  good  workmanship  could  accomplish, 
it  is  safe  to  assume  that  it  vv'ill  last  until  eternity. 


CANAL  WORK  IN  OCTOBER. 

The  grand  total  of  Canal  excavation  to  November 
1  was  153,055,640  cubic  yards,  leaving  to  be  exca- 
vated 42,267,739  cubic  yards,  or  less  than  one-fourth 
of  the  entire  amount   for  the  completed   Canal. 

The  total  fur  October  was  2,331,678  cubic  yards, 
a.-;  compared  with  2,884,382  cubic  yards  in  October, 
1910,  and  2,827,798  cubic  yards  in  October,  1909. 

The  dry  excavation  amounted  to  1,516,759  cubic 
}ards,  and  was  principally  by  steam  shovels.  The 
dredges  removed  810,215  cubic  yards,  and  4,704  cubic 
yards  were  sluiced  in  the  Central  Division,  in  addition 
to  the  amount  pumped  into  Gatun  Dam  by  suction 
dredges.  The  progress  on  the  locks  at  Gatun,  Pedro 
Miguel,  and  Miraflores  is  referred  to  elsewhere  in 
this  issue. 

In  the  Atlantic  Division,  the  total  excavation  was 
536,431  cubic  yards.  Of  this  total,  66,031  cubic  yards 
were  dry  excavation,  and  the  remainder  was  removed 
bv  the  dredges  in  the  Atlantic  entrance. 

The  total  excavation  in  the  Central  Division  was 
1,319,187  cubic  yards,  all  of  which  was  from  the 
prism.  The  amount  taken  from  Culebra  Cut  was 
1,306,971  cubic  yards,  as  compared  with  1,320,314 
cubic  yards  in  October,  1910,  the  high  record  for  that 
month. 

In  the  Pacific  Division,  the  total  excavation  was 
476,060  cubic  yards,  339,815  cubic  yards  of  which  were 
taken  out  by  dredging  at  the  Pacific  entrance. 


BURNING  OF  AN  ELECTRICALLY  OPERATED 
GOLD  DREDGE. 

Yuba  Consolidated  gold  dredge  No.  10  was  burned 
last  week,  at  the  dredging  grounds  on  the  Yuba  River 
above  Marysville.  It  was  recently  completed  at  a  cost 
of  $200,000  and  was  insured  for  quite  an  amount.  As 
no  one  was  on  board  the  dredge  when  the  fire  started, 
the  cause  of  the  disaster  is  not  definitely  known.  The 
company'  made  an  excellent  showing  during  the  past 
year  and  the  construction  of  another  dredge  is  only  a 
question  of  time. 
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MUNICIPAL  ELECTRIC  LIGHTING  SYSTEMS' 

HY  C.  L-  COUY. 

At  the  last  meeting  of  the  San  I'rancisco  Section 
of  the  American  Institute  of  Electrical  Engineers,  at 
which  Honorable  Max  Thelen,  attorney  for  the  Cali- 
fornia Railroad  Commission,  made  an  address  in  con- 
nection with  the  recently  adopted  amendments  to  the 
Constitution  of  the  State  enlarging  the  powers  of  the 
railway  commission  and  extending  their  control  over 
other  public  service  corporations  than  steam  and  elec- 
tric railways,  it  was  brought  out  that  in  the  State  of 
Wisconsin  its  railroad  commission  has  practically  the 
same  control  over  the  construction,  operation  and  rates 
for  service  of  the  municipally  owned  public  utilitres  as 
over  the  privately  owned  corporations  providing  serv- 
ice to  the  public. 

Since  the  most  valuable  work  has  been  done  by 
it,  and  especially,  since  the  decisions  of  the  Wiscon- 
sin Railroad  Commission  have  been  almost  univer- 
sally adopted,  at  least  in  principle,  it  is  certainly  de- 
sirable to  most  carefully  consider  the  important  opin- 
ions and  findings  of  this  commission  in  the  principal 
cases  it  has  considered  and  especially  the  decisions  it 
has  rendered. 

Such  conclusions  are  of  necessity  in  the  form  of 
generalities  rather  than  specific  instances,  and,  while 
it  should  be  fully  understood  that  the  conditions  in 
Wisconsin  may  and  probably  are  very  different  from 
those  existing  in  California,  the  application  of  these 
conclusions  to  two  typical  electric  lighting  systems 
in  two  difterent  Pacific  Coast  cities  give  results  which 
are  certainly  illuminating. 

In  arriving  at  a  basis  for  a  just  fixing  of  rates,  this 
commission  has  consistently  maintained  that  the  rates 
for  current  should  be  based  upon  the  cost  of  the  serv- 
ice." Each  consumer  occasions  cxpjnses  to  the  plant. 
In  order  that  every  consumer  shall  pay  his  just  share 
of  the  expenses,  it  is  necessary  to  apportion  the  ex- 
penses of  the  plant  between  the  capacity  and  output 
costs,  and  determine  what  part  of  each  class  of  expense 
should  be  charged  against  each  particular  consumer. 
Thus,  a  particular  consumer  installs  in  his  residence 
thirty  incandescent  lamps,  thereby  necessitating  the 
power  plant  to  be  ever  ready  to  supply  the  necessary 
current  should  the  consumer  turn  on  all  his  lights. 
The  particular  consumer,  how^ever,  except  in  rare  in- 
stances burns  only  four  lamps  for  a  few  hours  each 
day.  The  consumer  has  thus  forced  the  power  plant 
to  install  sufficient  capacity  to  care  for  maximum  load 
conditions  and  should  be  charged  a  proper  amount  for 
this  constant  or  capacity  expense  and  also  should  pay 
a  proper  charge  for  the  actual  service  rendered.  Some 
eastern  meters  are  installed  so  as  to  register  these  sep- 
arate factors.  It  is  then  seen  that  operating  expenses 
are  of  two  classes — constant  and  variable. 

Constant  expenses  are  not  affected  by  the  business 
done  but  depend  more  on  the  capacity  of  the  plant 
rather  than  any  other  factor.  The  variable  expenses 
depend  upon  the  amount  of  service  rendered.  The 
fixed  or  constant  expenses  should  as  nearly  as  is  pos- 


"Paper    read    before    the    Fourteenth      -Annual      Convention 
League  of  California  Municipalities. 

=Wisconsin  Railroad  Commission  Reports,  Vol.  3.  pages  299- 
321:  Vol.  4.  pages  219-229;  Vol.  5,  pages  560-574;  Vol.  5,  pages 
742-791. 


bible  be  charged  proportionally  for  maximum  capacity 
of  each  consumer  while  variable  charges  should  be  pro- 
portionally to  the  amount  of  service  rendered. 

The  VV  iscoiisin  Railroad  Commission  in  number- 
less decisions  maintains  that  in  the  accounts  of  a  pub- 
lic service  corporation  provision  must  always  be  made 
lor  depreciation.  Depreciation  is  defined  as  that  loss 
or  shrinkage  of  value  which  inevitably  occurs  from  time 
to  time  in  the  equipment  of  the  plant,  as  a  result  of  the 
employment  of  this  equipment  in  the  production  of 
electricity.  The  loss  may  be  due  to  wear  and  tear,  to 
age,  to  the  march  of  modern  invention,  or  to  the  inad- 
equacy or  to  any  or  all  of  these  causes  combined.  The 
aim  of  a  depreciation  fund  is  in  a  word  to  keep  the  in- 
vestment intact.  Repairs  and  maintenance  do  not  oft- 
set  depreciation.  Depreciation  must  always  be  taken 
care  of  in  the  operating  costs  which  are  charged 
directly  to  the  consumer  and  not  charged  against  con- 
struction, thus  warping  this  account  out  of  proportion 
and  apparently  showing  large  earnings. 

The  commission  goes  further  and  states  that  as  de- 
preciation is  continually  going  on  a  just  and  proper 
method  of  providing  for  it  is  to  include  depreciation 
under  the  head  of  operating  expenses,  charging  olT  to 
the  constant  expense  account  such  proportion  of  the 
depreciation  as  rightfully  belongs  under  this  heading 
and  to  the  variable  expense  account  such  proportion  as 
properly  belongs  under  its  heading. 

In  the  course  of  its  investigations  the  commission 
found  it  necessary  in  cases  of  improperly  arranged  ac- 
counts or  in  case  of  no  accounts  being  kept  at  all  to 
order  properly  classified  and  detailed   reports  of  ex 
penses  for  the  future. 

Furthermore  in  the  matter  of  municipal  plants  the 
commission  found  certain  cases  in  which  the  accounts 
showed  that  taxes  were  not  assessed  against  these 
plants  and  consequently  the  commission  put  itself  on 
record  as  opposed  to  such  practice.  The  commission 
stated  that  as  capital  invested  in  a  public  plant  is  the 
capital  of  the  municipality  or  the  taxpayers,  the  taxes 
and  interest  are  a  necessary  factor  in  the  determination 
of  the  cost  of  furnishing  the  service. 

In  order  to  apply  the  methods  of  approximately 
obtaining  the  cost  of  service  to  each  customer,  as  is 
so  clearly  and  completely  set  forth  in  the  above  quo- 
tations, I  have  worked  out  on  two  typical  electric 
lighting  sy.stems  on  the  Pacific  Coast  the  segregated 
costs,  setting  forth  separately  the  fixed  and  variable 
expense  as  affected  by  the  load  factor  as  w-ell  as  the 
quantity  of  electrical  energy  used  by  each  customer. 
Svstem  Xo.  I  has  its  power  generated  with  steam, 
while  System  No.  II  receives  its  power  at  a  sub- 
station outside  of  the  city  limits,  stepping  down  from 
60,000  volts  to  the  voltage  of  distribution  allowed 
within  the  city  power. 

Probably  no  point  is  of  such  serious  consequence 
in  connection  with  the  operation  of  a  municipally 
owned  lighting  system  as  the  low  load  factor  result- 
ing from  the  fact  that  most  of  the  electrical  energy 
used  is  for  residence  lighting,  the  period  of  use  being 
of  probably  not  more  than  an  average  of  two  hours 
each  night  out  of  the  twenty-four  hour  day.  Again, 
the  wide  difference  between  the  maximum  demand  or 
peak  load  and  the  average  load  for  the  year  is  caused 
by  the  difference  in  the  seasons  between  December 
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Fig-.  1.     Peak  Ijiatl  Conditions   tor  SumiiuM-  Months. 

and  June,  and  it  is  not  cxtrai)nlinary  to  find  that  the 
peak  load  for  residence  and  retail  l)usiness  lighting 
during  the  last  few  days  of  Dccen-iber  is  50  per  cent 
greater  ihan  the  corresponding  peak  load  during  the 
summer  season.  As  an  illustration  of  this  Fig.  1  is  the 
load  curve  of  System  No.  II  on  June  30,  1910,  showing 
a  maximum  load  of  1619  kw.  at  9 :00  p.  m.,  lasting  for 
a  very  short  time.  In  fact,  the  load  above  1200  kw. 
was  only  of  two  hours'  duration,  or  between  8:00  and 
10:00  p.  m.  The  average  load  for  the  twenty-four 
hours  was  471.8  kw.,  making  a  load  factor  of  29.1  per 
cent  for  the  day. 

Fig.  2,  on  the  other  hand,  is  the  load  curve  of 
Svstem  No.  II  six  months  later,  or  on  December  31, 
1910.  The  actual  peak  on  this  day  was  2363  kw.,  or 
almost  exactly  50  per  cent  greater  than  on  June  30. 
This  peak  of  practically  2400  kilowatts,  occurred  at 
6  p.  m.  and  lasted  for  the  better  part  of  an  hour.  The 
load  above  1200  kw.  continued  for  a  period  of  5>4 
hours,  or  between  5:15  and  10:45  p.  m.  The  average 
load  during  the  twenty-four  hours  was  920.7  kilo- 
watt, or  nearly  100  per  cent  greater  than  on  June 
30,  six  months  previous.    The  load  factor  for  the  day 
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Fig.    2.    Peak   Load    Conditions    for    Winter    Montlis. 

was  38.9  per  cent.  While  these  curves  are  for  partic- 
ular days,  yet  they  are  typical  of  the  summer  and 
winter  load,  neither  of  them  being  abnormal  for  the 
two  seasons.  An  annual  load  factor  for  such  electric 
lighting  service  of  from  twenty  to  thirty  per  cent  is 
not  uncommon,  while,  in  comparison,  due  to  the  large 
use  of  electrical  energy  for  power  in  the  operation  of 
manufacturing  plants,  transportation  systems,  mines, 
etc.,  the  load  factor  of  extensive  transmission  systems, 
which  often  include  a  number  of  hydroelectric  as  well 
as  steam  driven  central  stations,  have  a  load  factor  of 
between  seventy  and  seventy-five  per  cent. 

Another  point  of  importance  in  connection  with 
the  construction  and  operation  of  municipally  owned 
lighting  systems  is  the  rapid  growth  required  of  such 
systems  in  many  progressive  western  cities.  The  m- 
creased  investment  demanded  each  year  must  be  met 
ordinarily  by  a  new  bond  issue  and  to  show  what 
this  would  mean  in  the  city  where  System  No.  II  is 
installed,.!  have  given  below  the  year,  the  additions 
to  plant,  and  the  total  investment  for  a  period  of  seven 
years  During  this  time  the  additions  to  the  plant 
'varied  from  a^ninimum  of  $35,000  to  a  maximum  of 
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Fig.  3.     Dependence  of  Fuel  Consumption  TTpnn 
Load    Factor. 

$120,000  per  year,  the  total  investment  increasing  in 
the  seven  years  from  $155,000  to  $565,000.  or  ])rac- 
tically  three  and  a  half  times  its  original  figure. 

fo  meet  this  growth  very  many  times  requires 
additional  money  which  ordinarily  cannot  be  raised 
except  by  new  bond  issues. 

Under  favorable  conditions,  if  there  be  a  sur- 
plus, it  may  be  used  for  short  periods  to  do  needed 
construction  work  and  later,  the  cost  of  such  con- 
struction work  may  be  met  by  a  bond  issue,  reim- 
])ursing  the  surplus  fund  of  the  electric  lighting  sys- 
tem from  such  bond  issue.  In  such  cases  it  may 
sometimes  be  proper  to  expend,  for  new  construction, 
money  which  properly  must  be  set  aside  each  year 
to  cover  depreciation,  provided  such  accounts  are 
alwHys  properly  carried  on  the  books  of  the  system 
so  'that  the  depreciation  reserve,  temporarily  used 
for  new  construction,  is  replaced  and  used  as  required 
at  such  time  as  a  new  bond  issue  renders  again  avail- 
al)le  the  funds  actually  and  in  reality  required  for  ex- 
tensions of  the  svsteni  and  new  construction. 


INCREASED    INVESTMENT    IN   SYSTEM 
SYSTEM    NO.    11 

Additions 
to  Plant. 


Year. 

First    

Second     35.000 

Third    40,000 

Fourth     95,000 

Fifth     75.000 

Sixth     120,000 

Seventh     45,000 


Total 
Investment 
*I5J.00U 
190,000 
230.000 
325,000 
400,000 
520,000 
565,000 


In  determining  the  fuel  cost  on  the  steam  plant 
switchboard  per  kilowatt-hour  at  dilTerent  load  factors 
I  have  used  the  figures  given  by  C.  R.  \^'eymouth, 
M.  E.,  in  a  paper  entitled  "A  Method  for  Calculating 
Steam  Power  Plant  Economy,"  for  condensing  direct 
connected  steam  driven  units  based  on  plants  installed 
at  Pacific  Coast  railway  terminal  points. 

The  kilowatt-liours  per  barrel  of  oil  as  there  given 
for  a  1500  kilowatt  condensing  plant  operating  24 
hours  per  day  are  as  follows : 


Load 

Factor. 
12   hr.   Test. 
100% 
50% 
33   1/3% 


Kw. 

-hr.   per 

bbl 

of  oil. 

217 

197 

155 

125 

lig.  3  shows  the  cost  of  fuel  with  oil  at  70c  and 
.ilso  at  $1.00  per  barrel  per  switchboard  kilowatt-honr 
as  atYected  by  the  load  factor  and  indicates  clearly  the 
increased  cost  of  fuel  resulting  from  a  low  average 
daily  load. 

1  have  used  $1.00  per  barrel  as  the  cost  of  fuel, 
primarily  for  the  reason  that,  if  the  fuel  costs  a  greater 
or  less  amount  it  is  quite  convenient  to  find  the  exact 
fuel  cost  by  taking  a  direct  proportion  between  the 
actual  cost  and  the  figure  given  of  $1.00  per  barrel. 

I'lie  curves  of  Fig.  3  show  what  is  considered  to 
l)c  the  maximum  and  minimum  range  of  price  for  the 
cost  of  fuel  oil,  namely  $1.00  per  barrel  for  the  former 
and  70c  per  barrel  for  the  latter. 

It  must  be  noted  in  Mr.  Weyniouih's  paper  on 
I'ower  I'laiit  Economy  from  which  these  figures  are 
taken  tliat  he  is  careful  to  state  that,  "The  above  fig- 
ures arc  approximate  only,  and  are  subject  to  consid- 
eral)le  variation,  depending  on  operating  conditions, 
I  ic,"  and  the  oil  is  assumed  as  having  a  thermal  value 
of  18,850  B.t.u.  per  pound,  weighing  336  lb.  per  barrel. 

In  this  connection  it  is  also  well  to  have  it  fully 
understood  that  the  figures  given  for  the  two  particu- 
lar electric  lighting  systems,  both  as  regards  the  in- 
vestment in  the  dilTerent  portions  of  the  systems,  and 
tiie  resulting  average  costs  per  kilowatt-hour  are  to 
he  considered  as  only  relative  and  not  as  indicating 
a!  solutely  the  average  costs  per  kilowatt-hour,  espe- 
cially as  delivered  to  customers'  meters,  in  other  plants 
operating  under  decidedly  different  conditions  as  re- 
gards the  cost  of  electric  energy  on  the  switchboard 
and  character  and  extent  of  the  complete  installation, 
])rimarily   in   the  distribution  systems. 

SYSTEM  NO.  1. 

Character   of   Generating   Station Steam   Plant 

Cost  of  fuel  oil,   per  barrel $   1 .  OiJ 

Installed   capacity    1,750   kw. 

Peak    load    for   year    1,200  kw. 

.Vverage  load  for  year 

Load    factor   tor    year 

lOfticiency    of    distribution    system    from    switchboard 

to   customers'    meters    

.Vggregate   length,   distribution   system 7 

.Vverage  cost  of  distribution  system  per  mile 

Number    of    customers 

Number  of  customers  per  mile  of  distribution  system 

Number  of  pole   transformers 552 

-Aggregate   capacity   transformers 2,179  kw. 

.\verage  capacity   per   transformer 4   kw. 

Total  valuation  system %  560,000 

Kw.-hr.   steam  plant  switchboard  per  year 3.635.500 

Kw.-hr  delivered  to  customers'  meters  per  year 2.363,000 

-Vverage    generating    cost    per    kw.-hr     steam     plant 

switchboard    l.Sle 

.-Vverage    generator    cost    per     kw.-hr.     delivered     to 

customers'   meters    2.94c 

Average   total   cost   per   kw.-hr,   delivered   to   custom- 
ers'  meters    6 .  32c 

SYSTEM  NO.  11. 

From  water  and  steam  power 
Charter  of  Electric  Service.  transmission  system 

Peak  load  for  year 2,500  kw. 

Average  load  for  year 750  kw. 

Load   factor   for  year 33   1/3% 

Efficiency    of    distribution    system    from    switchboard 

to  customers'  meters 70% 

Aggregate   distribution    system; 

Overhead    100  miles 

Underground   4  ^A    miles 

Average  cost  disribution  system  per  mile $  3,050 

Number  of  customers    7,250 

Number  of  customers  per  mile  of  distribution  system  69 

Number  of  pole   transformers    .- 4  24 

Aggregate   capacity   transformers 4,167   kw. 

Average   capacity  per   transformer 10   kw. 

Total   valuation    of   system %   577.000 

Kw.-hr.  sub-station  switchboard  per  year 6,570,000 

Kw.-hr.  delivered  to  customers'  meters  per  year 4,600,000 

Cost  per  kw.-hr  sub-station   switchboard: 

100%    load   factor     75c 

20%  load   factor    2.25c 

Cost  at  the  sub-station  switchboard  per  kw.-hr.  deliv- 
ered  to  customers:   meters: 

30%  load  factor   3.21c 

Average  total  cost  per  kw.-hr.  delivered  to  customers' 

meters    6.34c 


415   kw 
34.6% 

65% 

"5  miles 

$   3,430 

3,057 

41 
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Fig.    4.     Average    Cost    per    kw.-Iir.    and    (^ost    per    Customer.     Sy.stem  No.  1. 


SYSTKM  NO.  1. 
Investment     in     Generntlnc     Stiidon,     ni»(ril>utIon     System,    nnil 
Kleetrle     >le*erM     I*er    k\v.     IiimIiiIUmI     Capai-ity,    Peiik     l.i»n«1, 
and    \\era)ie    \€'»rl>    l.fiatl. 

Investment    per    Kilowatt 

Installed.  Peak  Average 

Portion  of  System.       Investment.      Capacity.  Loail.  I^oad. 

Generating    station.  .  $253,000  $114. 14  $210.65  $fi09.50 

Di.stribution     system.    257,000  146.90  214.17  619.00 

l.;iectri(^    meters     50,000  28.55  11.6:!  ''-0.50 

Tdtal      $560,000  $31!). S!)  $166.15  $l:!19.00 

The  relation  l)et\veen  llie  iiiveslinenl  per  kilowatt 
in  the  generating  stations,  distributing  system,  and 
electrical  meters,  based  on  the  ])eal<  load  and  the  av- 
erage load  indicates  clearly  the  disadvantage  of  a  low 
load  factor.  When  the  total  investment  is  as  much 
as  $1349  per  kw.  average  load,  and  the  investment 
in  meters  alone  is  $120.50  per  kw.  average  load,  it  is 
easy  to  understand  the  causes  of  the  higher  fixed 
charges  under  such  ojierating  conditions. 

SYSTEM  NO.    1. 

Annual    Stalh.n    rlinrK.x    ami    Cost    IVr    k«.-lir.    on    S«  Uilil.oar.l 

„,„|     I  ns r»-     Mel€r»     for    l>IITeren<     I.ooil    FnctorH. 

Yearlv        Per  Kilowatt  Hnur. 
I,^„,.  ^'^  total'       lOOOf.        70%         35-;^ 

interest     ''%  $12,650  0.12  0.17  0.34 

Taxes                          1-6%  l-US"  ""'  "■'^''  "■^' 

Depreciation    5%  12.fir.0  O.J  2  0.17  0.34 

Fuel -  "=^1  "■^^  "•" 

Operation  and  maintenance  12,000  O.U  "16  ^ 

Total  generating  cost  per  ^  gj^ 

kw.    at    plant u.,<vv. 

Total  generating  cost  per 

kw.    delivered     to     cus-  ..  „,       „  ,, , 

tomers'    meters    1-38^       l'-'<=     —'*'■ 

In  the  above  table  the  average  rate  of  deprecia- 
tion upon  the  generating  station  is  taken  at  5  per  cent, 
which  has  been  determined  by  considering  separately 
the  estimated  life  of  the  different  parts  of  the  station, 
including  buildings,  foundations,  and  the  steam  and 
electrical  machinerv.  The  total  generating  cost  per 
kw-hr  at  the  plant,  it  will  be  noted,  is  less  than 
one-half  as  much  at  100  per  cent  load  factor  as  at 
35  per  cent  load  factor,  the  actual  figures  being  0.9c 
per  kw.-hr.  with  the  best  character  of  load  and  1.90c 
per  kw.hr.,'  with  the  average  load  a  little  more  than 
1/3  of  the  maximum  of  peak  load. 


SYSTEM  NO.   I. 

Vnnnal    l>i.'«triliutiou    Charges   and   Cost    Per   k«.-lir.   on    Sivlteh- 

lloanl  and  at  Cn.s<omers'  Meters  for  Different  Load  Faetors. 

Per  Kilowatt-Hour. 
Item.  %  Amount        100%        70%         35% 

Interest     5%  $12,850  0.12  0.17  0.35 

Taxes              1.6%  4,120  0.04  0.06  0.11 

Depreciation     Sy2%  21.850  0.21  0.30  0.59 

Maintenance  and  operation  23.000  0.22  0.31  0.62 

Total  distribution   cost  per 

kw.-hr.    at    plant 0.59c       0.84c      1.6  ic 

Total  distribution  cost  per 
kw.-hr.  delivered  to  cus- 
tomers'    meters     l'«l<-        l-^c'      --5": 

In  the  above  table  the  annual  depreciation  for  the 
distribution  system  has  been  taken  at  8>1  per  cent  and 
has  been  determined  by  estimating  the  life  of  the 
different  elements  of  the  distribution  system,  includ- 
ing poles,  cross-arms,  transformers,  conductors,  and 
other   outside   construction    materials. 

It  is  to  be  noted  in  this  table  that  the  total  dis- 
trilnition  cost  per  kw.-hr.  delivered  to  customers' 
meters  is  nearly  three  times  as  great  at  35  per  cent 
load  factor  as  at  100  per  cent  load  factor,  or  0.257c 
per  kw.-hr.  in  the  former  case  and  0.091c  per  kw.-hr. 
under  the  most  favorable  operating  conditions. 

Xannal     -^le.ering.     mllins    and     (  o.leo.tnc.     Kle.,     <  Imrses    and 

cost    Per    kT..-l.r.    on    Switel.l.oard    and   to    Customers 

Meiers    for    Different    Load    Faetors. 

Per  Kilowatt-Hour. 

jjg^  %  Amount        100%        70%         35% 

5«  $2,500  O.Oi  0.03  0.07 

T^^^^^   ,■■: 8^  4,000  0.04  0.05  0.11 

Depreciation ■■■       »%  •  „  jg^     (,33,. 

Maintenance  and  operation  l-O""  " ''^     .     

Total    metering    cost    per  ^  ^g^       g  ,50     0.53c 

kw.-hr.   at  plant    

Total    metering    cost    per 

kw.-hr.  delivered  to  cus-  0.2$c       0.3Sc     O.Slc 

tomers'    meters    

The  total  average  cost  per  kw.-hr.  delivered  to  cus- 
tomers' meters  at  100  per  cent,  70  per  cent,  and  35  per 
cent  load  factor  in  the  above  table,  are,  respectively 
/S7c  3  4c  and  6.32  c,  which  comparative  figures  indi- 
cate clearly  whv  the  customer,  using  electrical  energy, 
even  though  it  is  comparatively  small  in  magnitude  is 
tstlva  titled  to  a  decidedly  low  rate  i  the  electric 
Inergy  used  by  him  is  utilized  at  a  high  daily  average 
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Fig.  5.     Average    Cost    per    kvv.-hr.    and    Cost    per    Customer.     System  No.  1!. 


load,  or  in  other  words,  if  his  demand  for  service  is 
such  that  the  load  factor  is  high.  In  this  instance, 
if  the  load  factor  is  uniform  throughout  the  24  hours, 
his  rate  may  properly  be  2.57c  per  kw.-hr.,  increasing 
from  this  to  3.4c,  if  the  average  load  is  70  per  cent  of 
the  ma.ximum,  and  finally  to  6.32c  if  the  average  load 
is  but  3.S  per  cent  of  the  maximum  or  peak  load. 

SYSTKM    NO.    I. 

Totjil  Cost  of  KltM'*ric»  .Service  Per  k«-.-lir.  to  Cii.«*loiiierj**   lleter» 

lit    nitVereut    l.oiill   Kiiet<»rN. 

per  Kilowatt-hour  to  Customer  at 
Item.  100%  70%  35% 

Generation     1.38c  1.73c  2.94c 

Distribution     0.91c  1.29c  2.57c 

Metering    0.28c  0.38c  0.81c 


Total    cost    (average) 


3.40c 


6.32c 


The  figures  in  the  last  column  are  shown  graph- 
ically in  Fig.  4,  which  includes  the  average  segre- 
gated cost  of  electrical  service  to  customers  in  Sys- 
tem No.  I  per  kw.-hr.  as  well  as  the  corresponding 
average  monthly  cost  per  customer.  The  average 
monthly  bill  in  System  No.  I  is  $4.12,  divided  as  fol- 
lows . 

Generation   costs    J1.90 

Distribution  costs    l.fiO 

Metering,    billing,   collectin.sf.    etc 53 

Total     $4-12 

It  will  be  noted  in  the  above  that  the  cost  of  dis- 
tributing the  energy  due  to  the  fixed  charges  on  the 
required  investment,  and  losses  in  the  distribution 
system  and  the  comparatively  low  load  factor,  are 
not  materially  less  than  the  corresponding  cost  of 
generating  the  electrical  energy,  while  the  cost  of 
metering,  billing,  and  collecting,  per  month,  per  cus- 
tomer, averages  53c,  which  is  an  indication  at  Jeast 
of  the  necessity  of  a  minimum  bill  whether  current  is 
used  by  the  customer  or  not. 

TOTAL,  IN\'RSTMENT   IN  SYSTEM  NO.   II. 

Substation — 

Real    Estate     $22,000 

Buildings    33,500 

Apparatus     87,500  $143,000 

Distribution — 

Overhead     $274,500 

Underground    44,000  niS.SOO 

Meters    115,500 


SYSTEM  NO.  II. 

iiveMlnient    iu    Snli.sliitlon.    DlNtrlliutiou    S.VNteiii    iiiid    I3Ie<-(rie:il 

Meters    I"<-r   k«.-lir.,    I't-sik   iiiiil     VvmiKe    Veiirly    Load. 

Investment    per   kilowatt. 

Peak  Load     Average  Load 

2500   kw.  750   kw. 

$   57.20  $190.60 

127.50  '        424.70 

46.20  153.90 


Total 
Investment 

Substation    $143,000 

Distribution 318,500 

Meters     115,500 


Total    $577,000 


$230.90 


$769.20 


From  the  above  figures  it  is  to  be  noted  that  the 
total  investment  per  kilowatt  for  the  average  load  in 
System  No.  II  is  only  a  little  more  than  one-half 
the  corresponding  investment  in  System  No.  I,  this 
being  due  to  the  fact  that  there  is  no  investment  re- 
quired for  the  generating  .station  in  System  No.  II. 
This  is  also  shown  in  a  rather  striking  manner  by 
the  fact  that  the  total  investment  in  System  No.  I  for 
a  peak  load  of  1200  kw.  is  $560,000,  while  the  total  in- 
vestment in  System  No.  II,  not  requiring  a  generating 
station,  is  but  little  more,  or  $577,000  for  a  peak  load 
of  2500  kilowatts,  or  more  than  twice  that  of  System 
No.  I.  This  is  true  notwithstanding  the  fact  that 
in  System  No.  IT  there  is  a  considerable  portion 
of  the  distribution  system  underground,  thereby 
requiring  a  relatively  higher  investment  than  for  an 
overhead  system  of  the  same  capacity. 

SYSTEM    NO.    II. 

.Vnuual    Dislribiitioii    rliarRes   and   Cost    per    kw.-hr.   ou    SHlteh- 

Bonrd  and  at  Customers'  Meters  for  Different  Load  Factors. 

100  miles  of  distribution  system. 


Cost  of  distribution. 

Item.  Amount. 

Interest     $461,000 

Taxes     461,000 

Depreciation — 

Buildings     ..      33.500 

Electrical  ap- 
paratus    .  .      87,500 

Distribution: 

Overliead    .    274,500 
Under- 
ground   .      44,000 


$439,500 


Per 
Cent. 

50;, 

1.6% 

3% 

5% 

8 ',4% 
_4% 
6.94% 


Yearly 
Charge. 

$23,050 
7,376 


100% 
0.11c 
0.03c 


Cost  per  kw.  lir, 

70% 

0.15c 
0.05O 


30% 
0.35c 
0.11c 


1.005 
4,375 

23,333 
1,760 

$30,473 


Total    $577,000 


Maintenance   and   operation    $40,000 

Total    distribution    cost    per    kw.- 
hr.  at  sub-station 

Total  distribution  cost  per  kw.hr. 
■    (ielivered  to  customers'   meters 


0.14c 
0.1  Sc 
0.46c 
0.G6C 


0.20c 
0.26c 
0.66c 
0.94c 


0.46c 
0.61c 

1.53c 

2.19c 


December  2,  1911.] 


JOURNAL    OF    ELECTRICITY, 


POWER    AND    GAS 


529 


Fig.   6.      Comparison    of    Power    From    Steam    Central   Station  as  Opposed   to   Power   From   Transmission   System. 


m 


From  the  above  table  the  distribution  cost  per 
k\v.-hr.  delivered  to  customers'  meters  at  100  per  cent 
load  factor — 0.66c  is  less  than  1/3  of  the  corres- 
ponding distribution  cost  at  a  load  factor  of  30  per 
cent,  which  clearly  indicates  the  reason  why  rales  for 
electric  service  for  a  low  average  load  as  contrasted 
with  the  maximum  load,  arc  materially  higher  than 
for  a  load  approximating   100  per  cent   load    factor. 


SVSTFM  NO.   II. 
Aiiiiiiiil     >lt'terinK,     ISillluK'    and     CollefliiiK.     clr.,     ni:ir;£(*s, 
<'i(S(     |ii*i'    k\%'.-lir.    1111    .Siili-StiHioli    S%\  il<-li)i<i:iril    :iihI    :if 
(oiiicrN*  >letcrH  f(»r  DillVreiit  l.«>iiil  l-'iiclorM. 


Hem.  Amount. 

Interest     $115,500 

Taxes     115,500 

Depreciation    ..    115,500 


Per 
cent. 

i.oc;, 

■7% 


Maintenance    and    operation... 

Total   metering;   cost    per   liw-h 

station     


Vearly 

charge. 

$   5,775 

1.S50 

3.240 

.    2(i,000 

.    at    sub 


Cost  per  kilowatt- 
100%  70% 


Total  metering  cost  per  kw.-lir.  delivered 
to   customers'   meters    


0.03c 
II. 01c 
0.04c 
0.12c 

0.20c 

0.2.SC 


0.04c 

n.oic 

0.06c 
0.17c 

0.28c 

0.40c 


aii<l 

hour. 
30% 
0.09c 
0.03c 
0.14c 
0.40c 

0.66c 

O.lilc 


factors.  The  effect  upon  the  rate  per  kw.-hr  at  low 
load  factors  and  the  necessity  of  increasing  this  rate 
in  such  cases  is  clearly  shown  by  the  curves  for  both 
systems. 

SYSTEM  II. 

'I'olul  f■^^s(   of  Kleetrir  Servioe  per  IviloYv:itt-Hoiir  to  CiiNluiiierN* 

.dieters  at  DilVercut   Load  Faotors. 

Cost  per  Kilowatt-Hour  at 
Customers. 
Item.   ■  100%  70%  30% 

Cost   of   power  at   sub-station    1.07c        1 .  50o        3.21c 

nistribiition     0.66c        0.94c        2.19c 

Metering    0.26c        0.40c       0.94o 


Total .    2.01c        2.84c 

Aunual   aud    .tlontlily   Costs   per   Customers. 

SYSTEM  NO.  I. 


The  figures  of  the  above  table  have  been  used 
to  show  graphically,  as  per  Fig.  5,  the  average  segre- 
gated cosb  of  electric  service  to-  customers  in  System 
No.  II  per  kw.-hr.,  and  also  per  month.  In  this  sys- 
tem the  cost  of  electric  energy  from  the  transmission 
lines  represents  an  average  monthly  cost  to  customer 
of  $1.70.  The  corresponding  distribution  cost,  $1.15 
and  the  metering,  billing  and  collecting  49c,  or  a  total 
average  monthly  cost  per  customer  of  $3.34.  The 
average  cost  per  kw.-hr.  at  customers'  meters  is 
practically  the  same  in  System  No.  I  and  in  System 
No.  II,  namely,  6.32c  and  6.34c,  respectively.  The  cor- 
responding average  monthly  cost  per  customer  is  con- 
siderably less  in  System  No.  II,  than  in  System  No. 
I,  as  a  result  of  the  greater  number  of  meters,  or 
customers   in   the   latter  case. 

Fig.  6  shows  for  both  systems  the  variation  oi 
the  generation  cost,  in  the  one  case,  and  the  cost  of 
electrically  transmitted  power  in  the  other,  and  for 
both  cases,  the  distribution  and  metering  costs  per 
kw.-hr  average  to  customers'  meters  at  diiTerent  load 


Per 
year. 

22.71 

20.22 

i;.31 

26.53 

Per 
year. 

Average  cost  of  electric  energy  at  sub-station 

switchboard  per  customer    $20.39 

.\verage  cost  of  electric  distribution   per   cus- 
tomer         13.91 

Average  cost  of  metering,  billing  and  collect- 
ing per  customer    5.90 

Combined  cost  of  electric   distribution,    meter- 
ing, billing  and  collecting  per  customer   .  .  .  .-  19.81 


.\verage  cost  of  electric  energy  at  steam  plant 
switchboard   per   customer      ! 

Average  cost  of  electric  distribution  per  cus- 
tomer      

-Average  cost  of  metering,  billing  and  collect- 
ing per  customer    

Combined  cost  of  electric  distribution,  meter- 
ing, billing  and  collecting  per  customer    .... 

SYSTEM  NO.  II. 


6.34c 

Per 
month. 

$1.90 

1.69 

0.53 

Per 
month. 

$1.70 
1.15 
0.49 
1.64 


In  the  determination  of  costs  as  given  above,  in- 
terest has  been  assumed  as  5  per  cent  on  the  invest- 
ment corresponding  approximately  to  the  interest 
charge  on  investments  made  by  municipalities  as  a  re- 
sult of  bond  issues.  Taxes  have  been  considered  at 
11.6  per  cent  per  annum,  corresponding  to  an  assess- 
ment of  50  per  cent  on  the  valuation  and  a  tax  rate  of 
$3.20  per  $100  assessed  value. 

If  tl;e  return  upon  the  investment  is  assumed 
as  that  to  which  a  privately  owned  public  service  cor- 
poration, furnishing  electric  light  and  power  to  the 
inhabitants   of   a    city,    is    entitled,   as    per   the   decis- 
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ions  of  the  Wisconsin  Railroad  Commission  in  the 
case  of  the  State  Journal  Printing  Company  vs.  The 
Madison  Gas  &  Electric  Company,  page  648  W.  R.  C. 
R.  Vol.  4,  namely  8  per  cent  and  the  taxes  are  as- 
sumed as  equivalent  to  those  actually  paid  by  the 
company  owning  System  No.  I,  kw.-hr.  on  the  basis 
of  4  per  cent  of  its  gross  receipts  the  corresponding 
costs  per  kw.-hr.  at  35  per  cent  load  factor,  would  be 
as  follows : 

SYSTEM  NO.  I. 

Generating  costs  per   kw.   at    plant    ^JS'^ 

Generating  costs  per  kw.   delivered  at  customers'   meters.   3.33c 

Distribution   costs  per  kw.-hr.    at    plant    1.91c 

Distribution  costs  per  kw.-hr.     delivered     to     customers' 

meters     • X'co 

Metering  costs  per  kw.-hr.  at  plant   „„„ 

Metering  costs  per  kw.-hr.  delivered  to  customers  meters  0.89c 
Total  costs  per  kw.-hr.  delivered  to  customers'  meters   ..    7.16c 

If  the  return  upon  the  investment  is  assumed  at 
8  per  cent  aiid  the  taxes  equivalent  to  those  paid 
under  the  California  law,  of  4  per  cent  of  the  gross  re- 
ceipts the  corresponding  costs  per  kw.-hr.  at  30  per 
cent  load  factor  would  be  as  follows: 

SYSTEM  NO.  II. 

Cost  per  kw.-hr.  at  sub-station  switchboard   2.25c 

Sub-station  cost  per  kw.-hr.  when  delivered  to  customers' 

meters ?'?i'' 

Distribution  costs  per  kw.-hr.  at    sub-stations    l.fSc 

Distribution  costs  per  kw.-hr.  delivered  to  customers'  met- 
ers      2.54e 

Metering  costs  per  iiw.-hr.  at  sub-stations V2c 

Metering  costs  per  kw.-hr.  delivered   to  customers'   meters.  1.03c 

Total  costs  per  kw.hr.  delivered  to  customers'  meters   ....  6.7Sc 

fompnrative    Cowl    per    Kilowatt-IIour,    Kir»t,    With    Ketiirn    on 
InveNtment  5^,  'I'axeu  l.Oi/.,  nnil   Svc.iinl,   Ut-tiini   on   InvcMt- 

nienl  .Sr>    and  Tases  4c;    Gro.ss   H«-<<'lp««. 

lleturn. 

SYSTEM  NO.  I.  5%            S% 

Generating  cost  per  kw.-hr.  at  plant   1.91c         2.16c 

Generatingcostperkw.hr.    delivered    to   custom- 
ers'   meters    2.94c          3.33c 

Distribution    cost   per   kw.-hr.    delivered   to   cus- 
tomers'   meters    2.57c          2.94c 

Metering  cost  per  kw.hr.  delivered  to  customers' 

j>iptpj.g •  O.olc           U.  o9C 

Total  average  cost  per  kw.hr.   delivered   to  cus-  ^ 

tomers'    meters    6.32c          i.lBC 


Return 


'SYSTEM   NO.    II.  5% 

Cost  per  kw.-hr.  at  sub-station   switchboard    ...    2.25c 
Sub-station   per   kw-hr.    delivered    to    customers' 

meters     3.21c 

Distribution   cost   per   kw.-hr.    delivered    to   cus- 
tomers'   meters    - .  19c 

Metering  cost  per  kw.hr.  delivered  to  customers' 

meters     0.94c 

Total  average  cost  per  kw.-hr.  delivered  to  cus- 
tomers'   meters    6.34c 


8% 
2.25c 

3 .  21c 

2.54c 

1.03c 

6.78c 


It  must  be  most  clearly  borne  in  mind  that  the 
above  figures  refer  to  the  average  cost  per  kilowatt- 
hour,  as  delivered  to  customers'  meters,  and  have  no 
direct  relation  to  the  maximum  rate  per  kilowatt-hour 
to  be  charged  some  customers,  or  in  a  similar  manner 
the  minimum  rate,  or  any  rates  between  the  maximum 
and  minimum  rates.  This  is  manifest  because  every 
customer  who  requires  for  his  service  an  investmen: 
and  maintenance  and  operating  charge  in  the  cost  of 
electric  power  at  the  substation  and  steam  plant,  or 
excessive  expenses  connected  with  distribution  due 
to  the  small  amount  of  current  used  or  the  compara- 
tively high  investment  required  to  reach  him  in  the 
distribution  system ;  or  as  a  result,  also  of  the  low 
load  factor,  must  pay  a  rate  in  excess  of  the  average 
cost  per  kilowatt-hour  delivered  to  customers'  meters, 
while  other  customers  using  greater  quantities  of  elec- 
trical energy  at  a  decidedly  higher  load  factor  than 
the  average,  with  a  comparatively  smaller  investment 
in  the  distributing  system  and  meters,  should  in  equity 
be  given  a  rate  per  kilowatt-hour  decidedly  less  than 
the  average  cost  as  delivered  to  customers'  meters,   ^ 


THE  RANKINE  CYCLE  AND  ENTROPY 
TABLES." 

BY   ROBERT   SIBLEY 

Before  proceeding  further  with  the  thermody- 
namic laws  acting  in  the  steam  engine  cylinder  and 
their  application  in  engineering  practice,  we  come  now 
to  the  important  consideration  of  the  socalled  Rankine 
cycle  and  entropy. 

In  rules  drawn  up  by  the  American  Society  of  Me- 
chanical Engineers  for  conducting  steam-engine  tests, 
it  is  recommended  that  the  ratio  of  economy  of  the  en- 
gine under  test  be  compared  to  that  of  an  ideal  engine. 
The  ideal  engine  is  one  which  follows  the  Rankine 
cycle  where  steam  at  constant  pressure  is  admitted 
into  the  cylinder  with  no  clearance,  and  after  the  point 
of  cut-ofT,  is  expanded  adiabatically  to  the  back  pres- 
sure. In  obtaining  the  economy  of  this  engine,  the 
feed  water  is,  of  course,  assumed  to  be  returned  to  the 
'.oiler  at  the  exhaust  temperature. 

In  our  last  lecture  we  discussed  certain  laws  of 
expansion  and  had  for  our  consideration  an  illustra- 
tion of  a  cycle  of  operations  as  shown  in  the  diagram 
of  Fig.  28.  A  study  of  the  particular  equations  that 
express  the  curves  which  form  the  boundaries  of  a 
cvcle  of  such  operations  has  led  to  manv  practical  and 
useful  results. 


Fig.   29.     The    Rankine    Cycle. 

Thus,  let  us  assume  that  our  cycle  starts  out  with 
a  constant  pressure  line  from  1  to  2 ;  then  continues  by 
an  adiabatic  from  2  to  3  ;  again  being  compressed  along 
a  constant  pressure  line,  it  returns  along  the  line  from 
3  to  4  and  along  an  adiabatic  line  from  4  to  1.  Such 
a  series  of  operations  is  known  as  a  Rankine  cycle  and 
is  shown  in  Fig.  29.  This  cycle  as  we  have  seen  is 
what  takes  place  in  the  ideal  steam  engine.  For  our 
jiresent  consideration  we  shall  use  air  instead  of  steam, 
however.  The  quantity  n  in  the  equation  pv"  =  K, 
has  1.41  for  its  value  in  the  case  of  air  as  we  have  pre- 
viously seen. 

.\gain,  if  our  series  of  expansions  are  made  up, 
first  of  an  isothermal,  then  an  adiabatic  and  our  com- 
pressions first  of  an  isothermal  and  then  an  adiabatic 
such  as  is  shown  in  Fig.  30,  we  have  the  well-known 
Carnot  cycle. 

In  our  last  lecture  we  found  that  as  the  gas  ex- 
panded from  1  to  2.  heat  must  be  supplied  and  that 
this  heat  in  general  performed  two  functions,  first  it 
raised  the  temperature  of  the  gas  and  second  it  caused 

■This  paper  comprises  the  Thirteenth  Lecture  of  the  series 
appearing  in  these  columns  entitled  "Primer  of  Applied  Thermo- 
dynamics," which  is  a  resume,  devoid  of  higher  mathematics, 
covering  the  essentials  of  a  series  of  lectures  now  being 
given  by  the  editor  of  this  Journal  before  the  Mechanical  En- 
gineering students   at   the   University   of  California. 
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tlie  gas  to  perform  external  work.  One  of  the  most  im- 
portant conclusions  found  was  that  the  area  12  N  L 
represented  this  work.  It  easily  follows,  then,  that  the 
area  23  P  N  is  the  work  performed  by  the  gas  in  ex- 
panding from  2  to  3,  34  M  P  the  work  done  upon  the 
gas  in  compressing  it  from  3  to  4  and  41  L  M  the  work 
done  upon  the  gas  in  still  further  compressing  it  from 
4  to  1.  Hence  the  net  work  done  by  the  gas  is  evi- 
dently the  area  in  the  enclosure  1234.  This  is  a  most 
important  result  and  the  ground-work  for  all  indi- 
cator card  representations.  For  it  is  evident  that  if 
we  compute  the  area  enclosed  on  an  indicator  card  we 
can  figure  the  work  performed  by  allowing  for  proper 
scale  reduction  in  stroke  and  pressure. 

As  engineers,  however,  we  are  interested  not  alone 
in  the  amount  of  work  performed,  but  also  in  the 
amount  of  heat  it  has  been  necessary  to  supply  to  the 
gas  in  order  to  perform  this  work.  Looking  again  at 
Fig.  30,  we  see  plotted  at  1  a  gas  which  has  a  definite 
volume,  temperature  and  pressure.  We  found  under 
a  discussion  of  adiabatic  expansion  in  our  last  lecture 
that  when  a  gas  expands  adiabatically — that  is,  with- 
out taking  heat  from  an  external  source  it  will  con- 
tinue to  do  work  at  the  expense  of  lowering  its  tem- 
perature until  the  temperature  has  been  reduced  to 
the  absolute  zero.  Thus  if  its  temperature  is  reduced 
from  Ti  to  T,  the  gas  in  expanding  adiabatically  would 

R 

do  an  amount  of  work  equal  to (Ti  —  T).    If  now, 

0.41 


readily  computed  with  ordinary  area  measuring  instru- 
ments. As  a  consequence  the  socalled  T  N  or  tempera- 
ture-entropy diagram  was  invented.  Let  us  cast 
about  and  see  if  we  cannot  invent  some  diagram  to 
correctly  represent  the  heat  supplied.  Let  us  choose 
absolute  temperatures  for  vertical  distances  or  ordi- 
nates  and  let  us  call  the  horizontal  distances  a  new 
quantity — say  call  it  entropy.     These  horizontal  dis- 


Fig.   30.     The  Carnot   Cycle. 

T  becomes  reduced  to   zero,  the  greatest  amount  of 
work  we  can  possibly  hope  for  under  most  ideal  condi- 

R 

tions  would  be T..     Hence  the  area  14  Y  Z  L  is 

0.41 
the  total  quantity  of  heat  reservoired  in  the 
gas  at  1.  Now  when  heat  is  supplied  and 
the  gas  expands  to  2,  it  has  a  new  reservoir  of  energy- 
similarly  computed  and  equal  to  2  X  Z  i\I  and  since  it 
has  done  work  equal  to  12  M  L,  evidently  the  neces- 
sary heat  to  be  supplied  to  accomplish  this  must  be 
i-epresented  by  the  area  12  X  Y  4.  In  other  words 
fhe  heat  supplied  between  two  points  is  always  repre- 
sented on  a  pressure-volume  diagram  by  area  between 
the  curve  connecting  the  two  points,  the  two  adiabatics 
drawn  through  these  points  and  extended  infinitely  to 
the  right  of  the  expansion  line. 

It  is  evident,  however,  that  such  a  diagram  is  not 
practical  as  we  can  not  measure  with  any  known  in- 
strument an  area  extending  infinitely  beyond  our  dia- 
gram. The  necessity  early  became  apparent  to  engi- 
neers to  devise  some  other  form  of  diagram  that  would 
correctly  represent  the  heat  supplied  and  that  could  be 
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31.     A  Typical  Temperature  Entropy  Diagram 
for  the  Carnot  Cycle. 


tances  must  be  of  such  a  nature  that  the  area  enclosed 
l>etween  the  curve,  the  entropy  axis  and  any  two  tem- 
perature ordinates  will  always  represent  the  heat  sup- 
plied, in  changing  the  state  of  the  gas  from  the  first 
temperature  to  the  second.  Fig.  31  shows  the  appear- 
ance of  our  Carnot  cycle  shown  in  Fig.  30  on  a  temper- 
ature-entropy diagram.  Thus,  since  in  going  from  1 
to  2  on  a  Carnot  cycle  our  gas  expands  on  an  isothermal 
or  equal  temperature  curve  the  straight  horizontal 
line  1  2  will  represent  correctly  the  first  expansion  and 
the  area  12  M  L  the  heat  supplied.  Since  the  gas  con- 
tinues to  expand  next  from  2  to  3  along  an  adiabatic 
or  no  heat  supply  curve  no  area  must  be  shown,  hence 
a  downward  straight  line  to  3  correctly  represents  this 
line.  Again  under  compression  the  lines  34  and  41  are 
similarly  traced,  and  the  area  1234  represents,  then, 
the  net  heat  supplied.  It  is  shown  in  works  on  cal- 
culus that  when  a  gas  expands  isothermally— say  from 
1  to  2  in  Fig  31,  the  horizontal  distance  on  the  curve 

V2 

or  entropy  is  coumputed  from  the  expression  R  loge  — . 

Vi 

By  referring  to  the  figure  it  is  also  seen  that  in  going 
from  1  on  the  adiabatic  line  14  L  it  makes  no  diiTer- 
ence  whether  we  wind  up  at  2,  3  or  any  other  point  on 
the  adiabatic  line  23  M  the  distance  L  M  or  the  en- 
tropv  is  the  same.  This  has  most  important  applica- 
tions in  the  steam  engine  and  the  steam  turbine  oper- 
ation. Thus,  it  is  shown  in  works  of  calculus  that 
the  entropy  of  a  liquid  which  Peabody  designates  in 

T. 
his  tables  as  B  is  equal  to  loge  — ,  and  the  entropy  of  a 


vapor  - 


in  which  loge  is  the  natural  system  of  loga- 


T. 
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rithms,  which  is  coiupuled  by  nmltiplying  our  ordi- 
nary logarithms  by  2.306,  T^  the  absolute  tempera- 
ture of  the  saturated  steam,  Ti  is  the  absolute  temper- 
ature of  i2"  i'".,  and  L  the  latent  heat  of  the  saturated 
steam. 

STEAM  AND  ENTROPY  TABLES. 

We  are  now  ready  to  fully  understand  all  the  data 
contained  in  the  standard  tables  on  steam  and  entropy. 
Fig.  32  shows  a  page  from  Teabody's  Steam  and  En- 
tropy Tables  while  Fig.  33  shows  a  similar  page  from 
Steam  Tables  and  Diagrams  by  Marks  and  Davis. 
These  two  books  constitute  standard  engineering  prac- 
tice and  it  will  consequently  be  well  worth  our  while 
to  see  what  the  different  columns  mean  and  how  they 
have  been  computed. 

Let  us  take  Fig.  33  for  example  and  examine  the 
line  for  231°  F.  Under  p  we  have  pressure  in  lb.  per 
sq.  in.  This  of  course  is  in  absolute  pressures  and  if  a 
steam  gauge  has  been  read  to  ascertain  boiler  pres- 
sure we  must  add  14.7  lb.  or  atmospheric  pressure  to 
our  gauge  reading  in  order  to  convert  into  absolute 
pressure  units  shown  in  this  column.  The  next  col- 
umn is  headed  atmospheres.  14.696  lb.  per  sq.  in.  is 
equal  to  one  standard  atmosphere  of  pressure.  Hence 
simply  divide  p  by  14.696  and  we  obtain  reading 
under  this  column,  which  in  this  case  is 

21.16 

=  1.440. 

14.696 

Under  the  next  column  headed  v  or  s,  we  have  the 
cubic  ft.  occupied  by  1  lb.  of  saturated  steam  at  this 
particular  temperature  of  231°  F.  This  is  computed 
from  the  following  thermodynamic  law : 
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in  which  L  is  the  latent  heat  determined  by  experi- 
ment, which  is  seen  to  be  958.7  B.t.n.,  or  958.7  X  777.5 
ft.,  lbs.,  T  is  the  absolute  temperature  in  this  illustra- 
tion and  is  231  +  459.6 -=  690.6,  Ap  is  the  increase  in 
pressure  in  lb.  per  sq.  ft.  from  230°  to  232°  or  the  in- 
crease for  At  =  2  and  is  seen  to  be  21.56  X  144  —  20.77 
X  144  =  .79  X  144,  v  is  the  unknown  quantity  desired 
and  vi  is  the  volume  in  cubic  ft.  occupied  by  one  lb. 
of  water,  which  is  .016  cu.  ft.    Hence  substituting 

.79  X  144 
958.7X777.5  =  690.6   ( )    (v  — 0.16) 


95S.7  X  777.5  X  2 


.016  =  19.05 


rated  steam  or  the  weigiit  of  1  cubic  ft.  of  saturated 

steam  at  231°  F.     It  is  evident  that  since  19.05  cu.  ft 

weigh    1    lb.,   then 

1  1 

Density  =  —  = =  0.0525  lb. 

V       19.05 

Under  the  column  headed  heat  of  liquid,  known 
as  h  or  q,  we  have  the  amount  of  heat  required  to  raise 
one  lb.  of  water  from  32^  F.  to  the  particular  tempera- 
ture under  consideration.  This  has  been  determined 
by  experiment.  Evidently  if  exactly  1  B.t.u.  per  degree 
was  required,  199  B.t.u.  would  be  necessary.  As 
ii  uchcd  upon  in  preceding  lectures,  however,  it  re- 
quires slightly  more  than  this  or  199.2  B.t.u.  in  this 
instance. 

The  L  or  r  column  is  seen  to  be  the  latent  heat  of 
evaporization  which  is  experimentally  determined  and 
in  this  case  equal  to  958.1  B.t.u.  The  total  heat  col- 
umn H  is  the  sum  of  the  data  in  the  h  and  L  column 
and  in  this  case  is  seen  to  be  199.2+958.1  =  1157.3 
B.t.u. 

Tabic  1 :   1  cRiperaiurc-s 
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A  Leaf  From  Steam  Tables  and  Diagrams 
by    Marks    and    Davis. 


In  evaporating  water  into  steam  the  socalled  lat- 
ent energy  is  expended  in  two  ways,  a  part  of  it  goes 
toward  overcoming  internal  work  in  the  molecular  ar- 
rangement of  the  steam  itself,  and  a  part  in  overcom- 
ing external  work  caused  by  the  enormously  increased 
volume  of  the  steam.  Since  this  latter  work  can  never 
be  recovered  in  the  use  of  steam  expansively,  it  is  of 
utmost  importance  for  us  to  be  able  to  segregate  these 
two  quantities  and  note  under  this  column  the  internal 
work  only  as  we  may  expect  this  portion  for  useful 
applications  in  the  steam  engine  and  the  steam  tur- 
bine. We  have  seen  in  the  last  lecture  that  external 
work  is  computed  by  taking  a  pi-oduct  of  pressure  and 
increase  in  volume.    Hence 

p  (V  —  V,) 
External  work  in  B.t.u.  = 


777.5 


144  X  21.16' (19.05  — .016) 


-  =  74.6 


690.6  X  .79  X  144 
The  next  column  is  the  specific  density  of  satu- 


777.5 
.-.  p=  958.1  —  74.6  =  883.5 
The  total  net  energy  that  we  may  reasonably  ex- 
pect to  use  in  engineering  applications  is  the  sum  of 
this  internal  energy  of  evaporization  and  the  heat  of 
the   liquid    which    is   shown    under   the   next   heading 

entitled  E. 

E  =  h  -I-  p  =  199.2  +  883.5  =  1082.7. 

Under  the  next  heading  we  find,  entropy  of  water 
which  we  have  seen  is 

T 
e  =  loge-^ 

T. 

in  which  T,  =  231  +  459.6  =  690.6,  T,  =  32  -|-  459.6  =  491.6, 
690.6 


,  e  --=  log„ 


459.6 


■=2.306  [log,„  690.6  — logi,  459.6]  =  0.3399 
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Centi- 


Meters 
per  sec. 

meters 

hydraulic 

depth. 

Rough  empirical 
equations. 

No 

V 

r 

log  V 

log  r 

a                b                 c 

1 

1.73 

11.4 

0.238 

1.057 

0. 238^1. 057n  +  log 

2 

1.98 

14.4 

0.297 

1.158 

0. 297  =  1. 158n  +log 

3 

2.17 

17.0 

0.336 

1.230 

0.336  =  1. 230n+log 

4 

2.33 

19.2 

0.367 

1.283 

0.367  =  1.283x1  +  log 

5 

2.46 

21.2 

0.391 

1.326 

0.391  =  1.326  n  +  log 

Pormul 

a 

Formula 

normal  equat 

ions  n 

normal 

equations  m 

a  b 

b= 

be 

a  c 

be 

c= 

.252 

1.117 

1.057 

0.23.8 

0.057 

.344 

1.340 

1.158 

0.297 

1.158 

.413 

1.513 

1.230 

0.336 

1.230 

.471 

1.647 

1.2S3 

0.367 

1.283 

.518 

1.758 

1.326 

0.391 

1.326 

1.998 

7.375 

6.054 

1.629 

6.054 

5.000 

Thermotwister 

Xt 

.  1.) 

The  entropy  of  evaporation  is  as  we  have  previ- 

L 
ously  seen  simply  —  or  in  this  case 


T 

L 


958.1 


:  1.3875 


T        690.6 

Hence  the  final  column  being  the  total  entropy  of 
saturated  steam  is 

L 

e  -\ •  =  0.3399  +  1.3875  =  1.7274 

T 

Thermotwisters. 

1.  Take  Fig'.  32  which  gix'cs  a  page  from  Pea- 
body's  Steam  and  Entropy  Tables  and  connect  up  all 
computations  for  each  column  as  was  done  in  this  lec- 
ture for  Fig.  33. 

2.  Work  out  for  yourself  an  example  in  applying 
the  temperature-entropy  diagram  by  transforming  the 
Carnot  cycle  shown  in  Fig.  30  on  the  pressure-volume 
diagram  to  the  temperature-entropy  coordinates. 

SOLUTION    OF  THERMOTWISTERS— HOW    TO    MAKE    UP 
EMPIRICAL    FORMULAS. 

1.  Darcy  and  Bazin  experimentin.?  on  the  flow  of  water 
compiled  the  following  experimental  data: 

No.   of   exp 1  2  3  4  5 

Mean    velocity    (v)...    1.73  1.98  2.17  2.33  2.46 

Hydraulic  radius   (r).11.4  14.4  17.0  19.2  21.2 

Assuming  that  the  velocity  of  water  in  channels  is  of  the 
form  of  v;=mr",  show  that  v^ 0.446  r"''^  is  an  empirical 
formula  for  compiling  the  mean  velocity. 

v  =  mr".     By  taking  logarithms,  we  have 
log  V  :^  n  log  r  -|-  log   m 
Hence   the  two  normal  equations   are 

1.998  =  7.375  n -I- 6.054  log  m 
1.629  =  6.054  n -I- 5.000  log  m 
Solving  for  n  and  log  m,  we  have 
n  =  0.571 

log   m  =  0.366  =  1.634       ,.-.-m  =  0.431 
or  log  v  =  0.571  log  r— 0.366 

.-.  V  =  0.431  r"'".     Ans. 

2.  In  a  steam  engine  it  is  found  that  after  cut-off  takes 
place  the  pressures  and  volumes  during  expansion  of  the 
steam  have  the  following  values: 

60  lb.   absolute   press,    corresponds   to     7.107  cu.  ft. 

50    "  '•  "  "  "      8.429  cuft. 

40    "       "  "  "  "    10.39     cuft. 

Assuming  the  steam  expands  according  to  the  law  p  v"  = 

K,  where  n  and  K  are  constants,  determine  their  value. 

Having  assumed  pv"  =  K,  we  have  taken  logarithms  on 
both  sides. 

log  p  -I-  n  log  V  =  log  K  =  K' 
or  log  60 -I- n  log     7.107  =  K' 
log  50  -f  n  log     8.429  =  K' 
log  40  -fn  log  10.39    =K' 
or  1.77S  4-  0.852  n  =  K'  1.514  -|-  0.725  n  =  0.852  K' 

1.699  -I-  0.925  n  =  K'  1.573  +  0.857  n  =  0.925  K' 

1.602  -I-  1.017  n  =  K'  1.629  -|-  1.034  n  =  1.017  K' 

Summary    coefficients: 

5.079 -H  2.794  n  =  3K'   (A)     4.716 -f  2.616  n  =  2.794  K'      (B) 
Solvinof  for  n  in  equations  A  and  B,  we  find  n  =  1.07. 


Total. 


THE  FUTILITY  OF  TECHNICAL  SCHOOLS. 

BY   R.    T.   CRANE." 

To  the  subject  of  higher  schools,  in  all  their  de- 
partments, I  have  given  much  study  for  many  years, 
and  while  I  consider  them  all  to  be  full  of  errors,  de- 
ception and  ignorance,  the  technical  institutions  are 
particularly  misunderstood,  and  concerning  them  the 
people  need  to  be  enlightened. 

This  misconception  of  their  value  and  import- 
ance is  quite  natural,  as  the  whole  subject  is  shrouded 
largely  in  mystery,  since  science  is  so  largely  con- 
nected with  it,  and  concerning  anything  with  which 
science  is  associated  the  masses  have  no  correct  opin- 
ion. They  imagine  that  as  science  in  the  past  has 
played  an  important  part  in  the  progress  of  civiliz- 
ation, this  also  must  be  the  case  today,  which  is  not 
a  fact. 

What  Is  Science? 

At  the  outset  let  me  state  just  what  I  mean  bv 
"science."  The  dictionary  definition  is  very  long,  un- 
satisfactory, and,  in  my  opinion,  inconsistent  with  the 
general  understanding  of  the  word. 

From  my  view-point  "science"  means  the  doing 
of  things  in  a  more  or  less  highly  intellectual  way  by 
taking  advantage  of  natural  laws  and  principles.  Take, 
for  example,  the  wheel  in  a  wheelbarrow:  the  lever: 
the  block  and  tackle :  braces  and  truss-building  and 
making  of  caissons,  etc.,  etc.  These  are  some  of  the 
things  that  I  consider  to  be  scientific,  and  I  believe 
the  general  public  will  accept  this  definition. 

Therefore,  it  will  be  seen  that  many  scientific 
principles,  while  exceedingly  numerous,  are  also  ex- 
ceedingly simple ;  in  fact,  most  of  them  are  so  con- 
sidered by  a  good  mechanic.  Notwithstanding  this, 
however,  the  great  mass  of  the  unthinking  public 
seem  to  be  overwhelmed  when  anything  is  referred  to 
as  being  scientific,  and  to  think  this  means  it  is  be- 
yond their  comprehension.  Hence,  the  great  rever- 
ence they  have  for  technical  schools  and  for  men  who 
specialize  in  scientific  facts  as  they  imagine  such  insti- 
tutions are  full  of  these  mysterious  matters. 

Facts. 

Now,  here  are  some  facts : 

First:  Comparing  this  country  today  with  fifty 
vears  ago ;  it  has  gone  to  the  greatest  extreme  in  all 
kinds  of  technical  schooling.  In  the  United  States 
today  there  are  129  technical  institutions  including 
universities  that  have  a  special  department  devoted 
to  this  branch  of  schooling,  and  the  number  of  stu- 
dents taking  this  course  of  study  is  about  30.000, 
which  in  all  probability  means  that  about  10,000  boys 
are  leaving  these  schools  each  year.  From  this  we 
see  that  there  would  have  to  be  an  enormous  de- 
mand in  order  to  provide  places  for  this  large  number 
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of  young  men  supposed  to  be  trained  for  the  higher 
and  better  positions. 

Secondly:  It  is  also  a  well  known  fact  that  this 
country  was  immensely  successful  before  the  techni- 
cal schools  were  established. 

Thirdly:  Notwithstanding  many  educators  are 
trying  to  make  us  believe  that  this  country  is  going 
to  destruction  through  dry  rot  and  that  the  only 
means  of  saving  it  is  through  their  schools,  the  fact  is 
that  no  country  on  the  face  of  the  earth  today  is 
more  prosperous  or  stands  so  high  in  everything  in 
which  technical  schools  are  pretending  to  aid  us  as 
the  United  States. 

Fourthly:  All  the  heads  of  these  technical 
schools,  as  well  as  all  employers  who  claim  to  favor 
boys  from  such  schools,  admit  that  before  such  boys 
can  be  of  any  value  in  any  line  of  business  they  must 
have  a  large  amount  of  practical  training. 

Fifthly:  Although  tens  of  thousands  of  techni- 
cally school  trained  men  have  been  coming  from  these 
institutions,  this  class  of  men  are  doing  little  or  noth- 
ing to  contribute  to  the  real  prosperity  of  the  coun- 
try, and  if  you  should  go  through  our  great  indus- 
trial institutions  you  would  find  little  trace  of  them 
in  any  important  positions;  probably  not  in  one  per 
cent. 

Importance  of  Experience. 

What  a  manufacturer  wants  is  not  a  man  of  the- 
ory, but  a  man  of  brains  who  has  had  an  immense 
amount  of  experience,  who  knows  the  state  of  the  art 
thoroughly,  and  who  understands  all  kinds  of  tools 
and  what  they  are  capable  of  doing.  This  is  the  only 
kind  of  a  man  that  is  of  any  account  in  a  manufacturing 
business. 

Hence  we  regard  these  schools  as  absolute  fail- 
ures, so  far  as  being  a  help  to  general  manufacturing 
and  industrial  business  is  concerned,  and  therefore  it  is 
not  necessary  to  discuss  this  feature  of  technical  school 
work. 

Electrical    Engineering. 

Having  now  finished  my  talk,  so  far  as  it  relates 
to  technical  schools  and  mechanics  or  manufacturing, 
I  will  take  up  the  question  of  the  utility  of  these 
schools  in  connection  with  the  electrical  line  of  work, 
which,  if  anywhere,  would  seem  to  be  a  feature  of 
schooling  wherein  these  technical  institutions  would 
be  much  more  likely  to  produce  good  results. 

On  this  subject  I  am  fortunate  in  obtaining  a  copy 
of  a  paper  by  Mr.  W.  M.  Alexander,  of  the  General 
Electric  Company,  in  which  he  discusses  the  question 
of  the  utility  of  technically  school  trained  boys  in  their 
business,  and  he  admits,  as  I  have  previously  stated, 
that  after  having  employed  hundreds  of  these  boys,  he 
finds  that  his  method  of  handling  them  heretofore 
has  proved  a  failure  and  he  has  now  concluded  to  try 
a  radically  diflferent  one. 

Mr.  Alexander  now  sees  all  sorts  of  short-comings 
in  the  technical  school  boys,  stating  that  they  have 
a  speaking  acquaintance  only  with  machines  and  ma- 
terials, that  they  have  no  ideas  as  to  values,  etc.  He 
also  volunteers  the  information  that  other  large  em- 
ployers who  have  tried  the  college  boys  in  their  busi- 
ness have  had  a  similar  experience.  No  doubt  he  has 
reference  to  the  Westinghouse  and  Western  Electric 


companies,  as  both  are  very  large  concerns  and  are  in 
much  the  same  line  of  business  as  the  General  Electric 
Company. 

These  three  companies  have  been  taking  a  very 
large  proportion  of  the  boys  from  the  technical  schools 
who  secure  positions  upon  leaving  these  institutions, 
and  in  view  of  the  facts  disclosed  by  Mr.  Alexander, 
you  can  see  what  a  frightful  blunder  has  been  made. 
This  gentleman  has  a  great  deal  to  say  on  this  whole 
subject,  and  as  his  paper  is  very  interesting,  I  reprint 
at  the  close  of  this  pamphlet  that  portion  of  it  which 
relates  to  this  particular  question. 

Since  the  utter  folly  of  trying  to  make  electrical 
engineers  in  this  way  has  been  shown  by  the  testimony 
of  one  who  has  been  an  earnest  advocate  of  the  techni- 
cally school  trained  electrical  engineer,  and  who,  after 
a  long  and  extensive  experience  with  the  boys  of  the 
technical  schools,  has  became  convinced  that  they  are 
utterly  lacking  in  merit,  it  is  unnecessary  to  continue 
the  argument  further. 

Common  Sense  Method  of  Making  Electrical  Engineers 

The  common  sense  way  to  make  electrical  engi- 
neers is  as  follows : 

Select,  with  the  greatest  care,  boys  about  16  or  17 
years  of  age  for  machine  shop  apprentices.  Watcli  over 
them  carefully  in  the  first  instance  to  see  that  Ihcy 
are  what  the  employers  are  seeking  as  maferiai  for 
good  machinists.  If  the  foreman  who  keeps  close  eye 
on  the  boys  discover  that  some  of  them  have  unusual 
ability,  let  such  be  put  in  the  line  of  direct  training  for 
electrical  engineering.  Such  boys,  after  having  two 
years  of  training  in  the  machine  shop  (say  one  yar 
at  bench  work  and  a  year  at  tool  work),  shifting 
around  considerably,  would  get  the  knowledge  of  th?t 
part  of  the  work  which  is  required  to  make  tf  them 
good  electrical  engineers.  Then  let  them  spend  six 
months  in  the  testing  department,  six  months  drafting, 
a  year  in  the  erecting  department  and  a  year  in  the 
operating  department. 

While  working  in  this  way  they  are  surrounded 
constantly  by  an  electrical  atmosphere  and  will  absorb, 
through  observation  and  association,  nine-tenths  of  all 
the  knowledge  they  will  need  to  have  regarding  elec- 
tricity, and  all  this  will  have  a  splendid  influence  over 
them.  The  grandeur  of  the  work  is  particularly  in- 
spiring, and  the  absorbing  of  all  this  information  takes 
none  of  their  time,  as  it  is  done  unconsciously. 

During  this  period  the  boys  could  attend  night 
school  as  much  as  is  necessary  and  be  furnished  books 
on  the  science  of  different  lines  of  electrical  appa- 
ratus, books  containing  only  such  things  as  the  best 
practical  men  know  to  be  essential.  If  necessary,  lec- 
tures could  be  given  advantageously  by  the  company's 
own  engineers  who  know  decidedly  better  what  these 
boys  require  than  any  school  teacher  could  possibly 
know. 

This  would  make  five  years  in  all,  and  then  you 
would  have  a  j'oung  man  who,  at  21  or  22  years  of 
age,  would  be  a  fairly  good  electrical  engineer.  Such 
a  man  is  likely  to  make  his  mark  and  certainly  should 
be  of  considerable  value  to  any  one  requiring  his  serv- 
ices. Besides  this,  he  would  have  been  earning  his  liv- 
ins:  all  this  time. 
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Great  Electrical  Engineers. 

Before  leaving  this  feature  of  the  subject,  let  me 
call  your  attention  to  the  fact  that  none  of  the  greatest 
electrical  engineers  this  country  has  had  ever  saw  the 
inside  of  a  technical  school  where  electricity  was 
taught.  I  shall  not  undertake  to  name  all  of  these  men, 
but  among  the  list  will  be  found  Edison,  Sprague, 
Brush,  Rice,  Westinghouse,  Thomson  and  Hueston. 

This  being  the  fact,  is  it  not  perfectly  clear  that  the 
very  best  kind  of  electrical  engineers  can  be  produced 
by  following  the  plan  just  outlined?  In  other  words, 
this  is  the  distinction  between  theory  and  common 
sense,  or  between  higher  schooling  and  higher  educa- 
tion. 

College  Authorities  Sharp-Practice  Men. 

As  you  grow  older  you  will  discover  that  there  are 
many  kinds  of  sharp-practice  men,  each  of  whom  has 
his  own  way  of  bleeding  and  defrauding  the  people  in 
order  to  make  his  money,  that  is,  to  steal  your  money. 
The  man  who  picks  your  pocket,  the  man  who  robs 
you,  the  burglar  who  enters  your  house,  or  the  trusts 
that  are  mulcting  you  on  every  side  are  all  decidedly 
vicious,  but  they  are  insignificant  thieves  compared 
with  the  man  who  induces  you  to  spend  your  money 
and  eight  or  ten  of  the  best  years  of  your  life  in  acquir- 
ing something  that  will  be  of  little  or  no  value  to  you. 
You  can  overcome,  perhaps,  the  loss  of  the  money 
which  these  things  have  robbed  you  of,  but  you  can- 
not afford  to  be  robbed  of  the  years  which  should  be 
employed  in  laying  the  foundation  of  your  future  career 
by  which  you  can  support  yourself  and  family. 

In  Conclusion. 

Criticisms  upon  my  method  of  dealing  with  this 
subject  have  been  made,  and  there  comes  to  me  a  re- 
cent instance  of  a  young  man  of  fine  character  and  ex- 
cellent home  training,  who,  in  an  unguarded  moment, 
while  in  the  employment  of  the  postoffice  department 
in  Chicago,  took  one  dollar  from  a  letter,  and  was  sent 
to  the  penitentiary  for  one  year. 

If  it  was  justice  to  punish  this  young  man  by  com- 
mitting him  to  the  penitentiary  for  his  act,  what  should 
be  done  to  the  people  who  are  using  every  possible 
effort  to  induce  boys  to  spend  eight  of  the  best  unfold- 
ing years  of  their  lives  in  securing  a  training  which 
will  be  of  no  practical  value  to  them  in  later  years? 

Therefore,  I  have  no  apology  to  offer  for  what  any 
one  may  call  the  harshness  of  my  views. 


INVESTIGATION   OF  CORPORATION  EDUCA- 
TIONAL  CLUBS    IN    NORTHWEST 

BY  JOHN  B.  FI.SKEN. 

The  only  two  companies  reporling  any  steps  look- 
ing toward  the  education  of  their  employees,  or  clubs 
for  their  benefit,  are  the  Portland  Railway,  Light  & 
Power  Company  and  The  Washington  Water  Power 
Company. 

The  Portland  Railway,  Light  &  Power  Company 
state  that  for  a  number  of  years  ;->ast  it  has  been  the 
policy  of  the  company  to  have  regular  monthly  meet- 
ings of  station  operators  in  order  that  subjects  con- 
cerning the   operation   of  the   various   stations   might 

'.ibstr.icted    from    a    paper    presented    before    the    Northwest 
Electric  Light   &   Power  Association,    Spokane,  Wash. 


be  discussed  in  general  so  that  each  man  might  become 
thoroughly  familiar  with  the  system.  Such  subjects 
are  taken  up  as  will  be  of  special  interest  to  station 
men  and  will  apply  to  their  work,  and  of  course  the 
purpose  of  these  meetings  is  to  in.'^truct  the  men  as 
much  as  possible  and  arouse  their  interest  in  their 
work.  It  has  recently  been  decided  to  enlarge  the 
scope  of  these  ineetings  somewhat  and  include  not 
only  the  station  operators  but  also  men  in  the  under- 
ground department  ?nd  in  the  line  department. 

The  Washington  Water  Power  Company  has  fur- 
nished and  maintains  a  technical  library,  located  in  the 
main  office  building,  for  the  use  of  all  its  employees. 
A  regular  librarian  is  employed.  .\t  the  present  time 
the  library  contains  about  550  volumes  and  900  pamph- 
lets and  catalogue?.  Thirteen  technical  journals  are 
received  regularly  and  placed  on  file. 

A  club  has  been  organized  of  all  employees  inter- 
ested in  line  work  construction  and  maintenance. 
Meetings  are  held  twice  a  month,  when  papers  on  va- 
rious subjects  are  presented  and  discussed. 

One  of  the  main  objects  of  ihe  association  is  to 
remedy  faulty  construction  and  to  arrange  for  the 
adoption  of  forms  of  standard  construction.  To  this 
end  a  committee  on  "Standard  Construction"  reports 
ar  every  meeting  and  its  recommendations  are  ;are- 
fully  discussed  and  gone  over  before  adoption. 

The  company  makes  a  practice  of  advancing  their 
workmen  as  their  knowledge  of  the  work  warrants,  as 
for  instance  in  line  work.  When  a  groundman  has 
acquired  the  ability  to  climb  he  is  advanced  to  the 
rank  of  a  third  class  lineman,  climbing  short  poles  and 
doing  work  which  does  not  require  an  experienced 
workman.  As  he  tT?-'ns  proficiency,  he  becomes  a  sec- 
ond class  lineman,  climbing  any  size  pole  and  doing 
any  work,  with  the  exception  that  he  does  not  work 
on  "live"  lines,  except  when  helpinr  a  first  class  line- 
man. The  highest  class  is  a  first  class  lineman,  who 
does  any  kind  of  line  work  including  working  on  "live" 
lines  up  to  4000  volts. 

An  Aid  Department  is  mainlained  by  the  em- 
plovees  of  the  company,  whereby  the  meinbers  are 
given  medical  or  surgical  attention  in  case  of  illness  or 
accident.  It  is  gov'crned  by  a  board  ot  managers,  of 
which  the  general  ;-nanager  of  the  company  is  ex 
officio,  a  member  and  chairman.  The  superintendent 
of  the  street  railway  system,  sunerintendent  of  the 
light  and  power  system  and  the  treasurer  of  the  com- 
pany are  ex  officio  members.  The  board  is  composed 
of  seven  members,  elected  annually  from  the  various 
departments,  who  hold  office  for  one  year.  The  de- 
partment is  supported  by  dues  paid  by  all  officers  and 
employees  of  the  company  pro  rata  according  to  their 
inonthly  compensation. 

The  Seattle  Electric  Coinpany  have  a  technical 
club  ampngst  its  employees,  which  meets  at  regular 
intervals  in  a  hall  provided  and  fur;iished  for  the  pur- 
pose, and  connected  with  this  hall,  maintain  a  library 
and  laboratory. 
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Several  items  of  interest  have  recently  appeared 
in  the  news  column  of  the  Journal  regarding  the  pro- 
posed electric  line  across  the  Flat- 
head Indian  Reservation  in  Mon- 
tana. This  reservation  was  thrown 
open  for  settlement  some  two 
those  who  have  travelled  in  person 
across  this  beautiful  fertile  valley,  hemmed  in  by 
protecting  mountains,  can  appreciate  the  exquisite 
beauty  of  it  all. 

Two  cities  of  promise  in  Western  Montana  have 
long  since  cast  jealous  eyes  at  each  other  as  to  which 
one  would  hold  the  key  to  the  development  of  this 
promising  country.  Missoula  on  the  south  has  com- 
pleted an  electric  service  to  two  of  her  suburban  re- 
sorts and  flirted  with  a  forty  mile  extension  still  fur- 
ther southward  in  order  to  develop  the  land  of  the 
Mcintosh  red  apple  which  reaches  its  greatest  develop- 
ment in  this  famous  section,  known  as  the  Bitter  Root 
Valley. 

Of  course  such  projects  as  this  Flathead  In- 
dian Reservation  line  or  even  the  Bitter  Root  Val- 
ley extension  can  not  under  any  possible  estimation 
of  present  population  or  tonnage  carried  be  shown  as 
an  actuiil  dividend-payer.  Any  city,  however,  that 
will  doze  away  while  an  empire  in  embryo  as  fruit- 
ful and  as  large  as  the  whole  of  Japan  awaits-  enter- 
prising development,  is  liable  to  awake  some  day, 
like  Rip  Van  Winkle,  to  see  the  progress  but  only  to 
realize  others  have  long  since  taken  possession  of  the 
march  of  progress. 
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California  there  seems  to  be  a  strong  realization  of 
up-to-date  methods  in  working  toward  a  more  even 
power  distribution  throughout  the  hours  of  the  day 
and  night.  Exceedingly  tempting  rates  are  offered 
— and  offered  on  a  sound  business  basis,  too — for 
those  using  power  during  other  hours  of  the  day  than 
at  peak  load  time.  In  one  instance  four  sets  of  rates 
are  oltered  at  diiTerent  hours  during  each  twenty- 
four  hour  period,  the  cheapest  being  for  those  who 
consume  power  during  the  so-called  "grave-yard 
shift"  or  hours  from  midnight  through  the  early 
morning  watches.  The  result  is  that  large  storage 
battery  equipments  are  being  installed  by  the  rail- 
way companies  to  corral  electric  energy  at  these 
periods  and  at  the  same  time  those  using  power  for 
pumping  purposes  find  it  profitable  to  inconvenience 
themselves  at  ofl:  peak  hours. 

Anotlier  interesting  deduction  brought  out  is  that 
relating  to  the  ruling  of  the  commission  in  the  way 
of  depreciation,  taxes  and  interest  charges  for  munici- 
pal plants.  The  Journal  does  not  wish  to  be  put  on 
record  by  either  favoring  or  opposing  in  general 
municipal  ownership,  as  we  believe  that  each  indi- 
vidual case  must  be  thrashed  out  on  its  own  merits. 
It  is  true,  however,  that  many  partisan  statements 
gotten  up  by  over-enthusiasts  for  municipal  ownership 
materially  warp  the  earnings  of  municipal  plants  out 
of  all  proportion  by  neglecting  to  deduct  a  proper 
factor — which  in  most  cases  is  a  very  large  proportion 
of  the  annual  earnings — for  depreciation,  taxes  and 
interest. 

The  Wisconsin  commission  has  put  itself  on  re- 
cord in  a  number  of  cases  showing  beyond  question 
that  it  is  only  just  and  proper  to  annually  provide 
for  depreciation  whether  the  plant  is  owned  by  the 
municipality  or  not.  Again,  whether  or  not  taxes  and 
interest  are  actually  paid  out  in  case  of  the  municipally 
owned  plant,  it  is  only  proper  to  make  this  charge  in 
fixins:  the  rates,  otherwise  the  consumer  is  obtaining 
an  unjust  low  rate  for  his  power  at  the  expense  of 
the  taxpayer. 

As  years  pass  by  and  as  there  is  brought  about  a 
clearer  understanding  of  the  intricate  laws  of  rate 
making,  those  who  have  thought  the  public  service 
corporations  so  grasping  in  their  socalled  exorbitant 
charges  must  admit  that  ever  widening  investigation 
shows  a  justice  for  much  higher  rates  than  formerly 
thought  equitable,  and  they  must  admit  that  when 
the  corporations  held  to  their  theories  with  bull- 
dog tenacity  they  not  only  practiced  the  Darwinian 
law  of  self-preservation  as  being  the  first  law  of  na- 
ture among  lower  animals,  but  now  that  those  theories 
are  shown  to  be  just  and  proper  they  must  admit  those 
high  in  the  council  among  corporations  are  in  some 
instances,  at  least,  almost  human. 


Someone  has  said  that  a  plumber  is  the  only  man 

that   enjoys  the   exquisite  pleasure  of  drawing  down 

.    _       '  one    dollar    and    twenty-five    cents 

A  Reply  ^^  j^^^^  ^^^  ^j^^  privilege  of  slecp- 

*°  ing  under  a  bathtub.     Be  this  as 

Richard  T.  Crane  j^  ^^^^^  ^j^^  abstract  of  an  article  <.n 
the  futility  of  technical  schools  appearing  elsewhere 
in  these  columns,  appears  to  our  western  way  of 
thinking  so  unjust,  so  uncalled   for,  we   cannot   pass 


it  by  without  a  word  of  protest.  The  founder  and 
president  of  Crane  Co.,  the  writer  of  this  article,  and 
though  perhaps  the  greatest  manufacturer  of  plumb- 
ers" supplies,  evidently  never  slept  many  hours  dur- 
ing the  work  day  or  he  never  could  have  become  the 
captain  of  industry  that  he  is  today. 

Copies  of  the  article  referred  to  have  been  sent 
by  someone  to  practically  every  technical  student  in 
our  western  schools.  We  regret,  we  could  not  print 
the  article  in  full. 

There  is  much  food  for  thought  in  Mr.  Crane's 
criticism  and  yet  we  feel  his  vitriolic  spleen  vented 
against  those  engaged  in  teaching  in  these  higher 
branches  of  education  is  absolutely  uncalled  for.  Un- 
doubtedly there  are  individuals  deserving  the  criticism, 
but  the  great  mass  of  our  American  engineers  devoting 
their  life  energies  to  this  w'ork  are  worthy  of  the 
highest  praise  and  consideration  for  their  unselfish 
and  conscientious  devotion  to  their  work. 

We  cannot  agree  with  Mr.  Crane's  views  or  re- 
sults of  investigation  at  all,  at  least  so  far  as  western 
university  men  are  concerned.  In  the  West  con- 
structive features  rather  than  the  manufacture  and 
design  of  machinery  engage  the  attention  of  the  engi- 
neer. 

Mr.  Crane  boasts  of  fifty-seven  years  in  the  har- 
ness and  consequently  his  qualifications  to  pass  judg- 
ment. Some  of  us  have  not  been  fortunate  to  run  our 
course  in  life  to  this  extent  as  yet,  nor  have  we  had 
the  exquisite  pleasure  of  attaining  the  industrial  and 
material  success  that  he  has,  but  yet  in  our  small  way 
we  feel  qualified  to  speak  from  the  other  point  of 
view — from  the  point  of  view  of  one  of  those  who 
has  gone  through  the  awful  socalled  blunder  of  taking 
a  college  course  and  who  has  gone  up  against  the 
"hum-bug,"  "sharp-practice"  men  known  as  college 
professors.  Shades  of  Benjamin  Franklin!  what  vis- 
ions of  protest  before  our  mental  view! 

Lack  of  space  causes  us  to  pass  by  a  oonsider.a- 
lion  of  the  unprecedented  success  of  the  technical 
graduates  of  Stanford,  California,  Washington,  Mon- 
tana, and  our  other  well-known  western  institutions. 
The  roll-call  of  the  mines,  the  power  plants,  and  the 
legislative  halls  amply  boast  their  prowess,  and  even 
the  presidency  of  the  great  republic  immediately  to 
the  south  gratefully  pay  tribute  to  California.  The 
one  thing  "which  seems  so  utterly  forgotten  in  Mr. 
Crane's  article  is  the  human  side  of  life.  The  entire 
criticism  seems  to  smell  of  a  dollar  and  cent  compari- 
son. For  our  part  we  believe  that  m  addition  to 
efficiency  the  question  as  to  whether  better,  truer, 
nobler  citizens  are  being  put  forth  should  be  the  final 
criterion  for  or  against  our  technical -schools.  Many 
of  us  have  gone  through  the  four  years  of  socalled 
useless  studies  decried  against,  have  shoulder  to 
shoulder  seen  the  manly  struggle,  seen  the  high  ideals 
imbibed  and  the  better,  finer  grip  on  life  engendered 
and  though  we  may  never  become  great  captams  of 
industry  we  know  we  have  an  inner  somethmg,  an 
inner  heart-string  that  has  been  touched  which  all 
the  weary  grind  ""of  the  shop,  all  the  painstakmg  m- 
struction  of  the  foreman  as  outlined  by  Mr.  Crane 
could  never  give  us  and  without  which  life  at  best 
must  be  but  a  natural  drudge  devoid  of  the  higher 
conception  we  know  it  has. 
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PERSONALS. 
C.  L.   Cory,  consulting  engineer    and    rate    expert,  is  at 
Seatttle  on   business. 

R.  W.  Van  Norden,  a  consulting  augineer  of  San  Fran- 
cisco, is  at  Tacoma  on  business. 

Fred  Barringer  is  at  San  Francisco  representing  the 
Barry-Wehmiller  Machinery  Company  of  St.  Louis. 

H.  llomberger,  consulting  hydraulic  engineer,  has  re- 
turned to  his  San  Francisco  offices  from  Los  Angeles. 

Harry  T.  Hays,  purchasing  agent  for  the  Mount  Whitney 
Power  Company,  was  at  San  Francisco  from  Visalia  during 
the  past  week. 

Kdward  G.  Dewald,  hydraulic  engineer,  joined  the  sales 
staff  of  Pierson,  Roeding  &  Co.,  on  December  1,  with  head- 
quarters at  San  Francisco. 

E.  P.  Waller,  assistant  to  H.  E.  Barry,  manager  of  the 
General  Electric  Compiiny's  railway  department,  is  visiting 
the  company's  San  Francisco  office. 

R.  h.  Phelps,  Pacific  Coast  manager  for  the  Safety  Insu- 
lated Wire  and  Cable  Company,  has  returned  to  San  Francisco 
from  a  trip  throughout  the  Northwest. 

C.  H.  HoUey,  of  Lindsay,  who  is  secretary  of  the  Tulare 
County  Power  Company,  has  been  at  San  Francisco  for  sev- 
eral days  closing  up  electric  power  contracts. 

F.  W.  Wachter,  who  has  independent  long-distance  tele- 
phone interests  in  Southern  California,  is  at  San  iYancisco 
conferring  with  officers  of  the  Home  Telephone  Company. 

Sidney  Sprout  has  returned  to  San  Francisco  after  a  trip 
to  Siskiyou  County  in  connection  with  the  extensions  of  the 
Siskiyou  Electric  Light  and  Power  Company's  hydroelectric 
system. 

John  T.  Giblin  of  the  McGuire-Cummiugs  Manufacturing 
Co.,  Chicago,  was  a  recent  San  Francisco  visitor,  represent- 
ing his  company  in  their  bids  for  the  Geary-Street  railway 
equipment. 

Charles  Manley,  former  manager  of  the  Crescent  City 
Light  and  Water  Company,  who  now  has  an  electric  lighting 
plant  of  his  own,  has  been  spending  a  few  days  at  San  Fran- 
cisco. 

W.  R.  Dunbar,  of  the  detail  and  supply  department  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  has 
returned  to  the  San  Francisco  office  after  spending  six  weeks 
at  East  Pittsburg. 

William  C.  Getz,  Signal  Service  at  Large,  U.  S.  A.,  has 
left  Chicago,  111.,  for  Manila,  P.  I.,  where  he  will  take  charge 
of  the  construction  of  wireless  telegraph  stations  and  appa- 
ratus in  the  Philippine  Divisions. 

S.  G.  McMeen,  formerly  general  manager  of  the  Bay 
Cities  Home  Telephone  Company  of  San  Francisco,  has  been 
elected  president  of  the  Mt.  Hood  Railway  &  Power  Company 
and  has  established  his  headquarters  at  Portland,  Ore. 

Geo.  J.  Henry  Jr.  and  Wm.  Ward  of  the  Pelton  Water 
Wheel  Company  were  at  Los  Angeles  during  the  past  week 
in  connection  with  the  opening  of  the  bids  on  the  water- 
wheels  for  the  power  plant  of  the  Los  Angeles  aqueduct. 

Glenn  C.  Webster,  manager  of  the  engineering  department 
of  the  National  Electric  Lamp  Association,  made  an  exceed- 
ingly interesting  and  instructive  talk  at  the  preliminary  elec- 
trical league  meeting  in  San  Francisco  on  November  28th. 

Henry  T.  Scott,  president  of  the  Pacific  Telephone  and 
Telegraph  Company,  gave  a  large  luncheon  at  the  Hotel  St. 
Francis  last  Tuesday,  with  Theodore  N.  Vail,  president  of  the 
American  Bell  Telephone  and  Telegraph  Company  as  the 
guest  of  of  honor. 


W.  0.  Wagner,  electrical  and  mechanical  engineer  of  the 
Northwestern  Improvement  Company,  has  accepted  a  chair 
in  the  department  of  electrical  engineering  of  the  University 
of  Washington,  for  the  coming  year,  substituting  for  Dr.  C.  E. 
Magnusson,  who  is  absent  on  leave. 

Stanley  Walton,  manager  commercial  department  of  the 
Pacific  Gas  and  Electric  Company,  left  on  the  1st  of  Decem- 
ber lor  Chicago,  where  he  will  attend  the  National  Irriga- 
tion Congress.  Mr.  Walton  is  collecting  much  valuable  data 
on  power  consumption  and  costs  for  power  used  in  pumping 
for  irrigation. 

M.  D.  Spencer,  who  has  been  the  manager  of  the  Oregon 
Power  Company  at  Eugene,  Oregon,  for  the  past  two  years, 
took  charge  of  H.  M.  Byllesby  &  Co.'s  electric  plants  at  Ev- 
erett, Snohomish  and  Monroe,  Washington,  on  December  1 
His  successor  at  Eugene  is  R.  M.  Jennings,  who  is  leaving 
the  management  of  the  Byllesby  plants  at  Marshfield  and 
Coos  Bay. 

C.  F.  Elwell,  chief  engineer  of  the  Federal  Telegraph  Com- 
pany, has  returned  to  San  FYancisco  from  an  extensive  trip 
i.T  the  Northwest,  where  he  made  arrangements  to  estab- 
lish several  Poulsen  wireless  stations.  The  Medford  and 
Portland  stations  are  now  completed  and  in  commercial  opera- 
tion, giving  wireless  communication  as  far  east  as  Fort 
Worth,  Texas. 


OBITUARY. 

George  W.  Hebard,  acting  vice-president  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  died  at  his  home 
in  New  York  City,  on   Friday,  November   17th.     Mr.   Hebard 


George  W.  Hebard 

was  born  in  Barre  Center,  Olean  County,  New  York,  in  1845, 
and  was,  therefore,  65  years  of  age.  He  had  been  in  poor 
health  for  some  time  previous  to  his  death. 

The  death  of  Mr.  Hebard  is  the  third  one  to  occur  in 
the  last  few  months  among  the  higher  officials  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  residing  in  New 
York;  the  others  being  Mr.  Edward  St.  John,  treasurer,  and 
Mr.  Robert  Mather,  chairman  of  the  board  of  directors,  the 
latter's  death  a  few  weeks  ago  having  been  a  great  shock  to 
his  wide  circle  of  acquaintances. 
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ELECTRICAL    MEN    PLAN   A   CLEARING   HOUSE. 

The  most  widely  representative  meeting  of  electrical  men 
ever  held  on  the  Pacific  Coast  convened  at  luncheon  at  Tail's 
Cafe  in  San  Francisco  on  November  28.  Mr.  S.  J.  Lisberger 
presided  as  chairman  and  after  briefly  summarizing  the  re- 
cent efforts  to  bring  about  a  mutual  spirit  of  co-operation 
among  the  many  electrical  interests  there  represented,  intro- 
duced the  several  speakers  with  a  few  appropriate  remarks. 

Albert  H.  Elliott,  the  first  speaker,  stirringly  outlined  the 
advantages  of  co-operation  and  in  a  most  eloquent  manner 
paved  the  way  for  much  of  the  meeting's  subsequent  action. 
He  traced  the  development  of  the  get-together  spirit  through 
past  ages  and  urged  that  the  electrical  men  of  the  Pacific 
Coast  do  likewise  in  the  broad  spirit  of  helping  the  public  to 
a  better  understanding  of  the  uses  of  electricity. 

W.  S.  Hanbridge,  secretary  of  the  Electrical  Contractors' 
Association,  spoke  of  the  need  for  co-operation  between  the 
manufacturer,  jobber,  central  station  and  contractor,  and 
pledged  the  active  support  of  the  electrical  contractors  in 
furthering  this  plan. 

Glenn  C.  Webster,  manager  of  the  engineering  depart- 
ment of  the  National  Electric  Lamp  Association,  gave  the 
gathering  an  account  of  the  work  of  similar  electrical  leagues 
in  the  East.  He  stated  that  one  of  the  fundamental  laws  for 
success  is  in  giving  the  greatest  good  to  the  greatest  number. 
In  the  electrical  business  this  must  include  the  consumer, 
perhaps  the  most  essential  element  in  the  electrical  body,  and 
a.-^  such  entitled  to  every  consideration.  Recognition  of  this 
fact  is  embodied  in  the  substitution  of  McAdoo's  phrase,  "the 
public  be  pleased,"  for  the  unfortunate  expression  accredited 
to  Vanderbilt. 

In  conclusion  .Mr.  Webster  said: 

"It  is  very  true  that  men  who  don't  get  together  don't 
know  each  other.  I  believe  it  is  a  recognized  fact  that  men 
who  have  striven  alone  if  they  have  been  able  to  rise  to  a 
position  it  was  because  there  must  have  been  a  great 
amount  of  good  in  these  men.  It  you  will  get  together,  if 
you  will  know  each  other  and  will  honestly  try  to  work  out 
the  problems  that  will  come  before  you,  you  will  say  thai 
unity  is  alright. 

"It  seems  to  me  as  we  sit  here  every  man  is  a  brother  in 
the  electrical  fraternity  and  can  go  out  and  create  public 
sentiment  on  the  line  of  fundamental  truth.  Even  this  num- 
ber of  members  could  almost  mould  sentiment  for  electricity. 
How  are  you  going  to  get  at  this?  Any  movement  that 
amounts  to  anything  takes  a  lot  of  work.  It  takes  "man 
hours."  If  the  Electrical  League,  if  you  woula  call  it  that, 
is  going  to  work  it  is  going  to  take  "man  hours"  to  do  it. 
You  are  going  to  get  pay  tor  those  hours.  When  a  man 
gets  so  busy  that  he  can't  attend  to  business  he  is  going 
to  drop  out  of  the  race.  In  order  to  get  the  fellows  to  work 
I  say  get  them  something  to  do.  Committees  should  be  aii- 
pointed  such  as  a  public  policy  committee,  street  lighting 
committee,  power  committee,  publicity  committee,  with  the 
idea  of  having  something  for  t.hs  fellows  to  do,  so  they  would 
feel  they  were  a  part  of  the  body.  You  bring  out  men  you 
don't  know  in  this  way.  It  also  lessens  the  work  of  the 
officers.  With  this  viewpoint  in  mind  I  believe  the  field 
here  is  large." 

Geo.  C.  Holberton,  manager  of  the  San  Francisco  Gas 
and  Electric  Company,  assured  the  enthusiastic  endorsement 
of  this  project  by  his  company  and  incidentally  spoke  of  the 
easy  manner  in  which  several  minor  obstacles  might  be  re- 
moved. 

T.  E.  Bibbins,  manager  of  the  General  Electric  Com- 
pany's San  Francisco  office,  likewise  approved  the  proposal 
and  pledged  the  support  of  the  General  Electric  Company. 

W.  W.  Briggs  of  the  Westinghouse  Electric  and  Manufac- 
turing Company,  in  his  usual  happy  manner,  advocated  that 


the  electrical  men  cease  their  small  bickerings  and  "get  to- 
gether, all  the  time,  for  everything  electrical." 

Chairman  Lisberger  then  stated  that  the  proposition  de- 
pended upon  the  wishes  of  those  present.  Action  was  imme- 
diate and  enthusiastic.  In  quick  succession  it  was  decided 
to  form  an  electrical  league  and  for  that  purpose  the  original 
committee,  consisting  of  S.  J.  Lisberger,  H.  V.  Carter  and 
K.  B.  Strong,  were  empowered  to  select  seven  others  to  act  as 
a  general  committee  to  report  at  a  meeting  on  December  12. 
At  that  time  a  constitution  and  by-laws  will  be  presented  and 
svggestions  made  for  officers  and  committees.  Due  notice  of 
this  meeting  will  appear  in  these  columns  next  week  and 
every  electrical  man  of  San  Francisco  is  earnestly  invited  to 
attend. 


The    following 
meeting ; 

Glenn    C.    Webster 
R.   M.   Alvord 
John    R.    Cole 
Geo.   A.    Sittman 
H.    A.    Lardner 
Wm.    L.   Goodwin 
F.   A.   Leach,   Jr. 
W.   D.  Kohlway 
Sam    Heyman 
H.    A.    Russell 
H     E.    Sanderson 
H.    T.   Adams 
N.    M.    Hope 
W.    S.    Hanbridge 
M.    D.    Kirsten 
H.    C.    Goldrick 
H.    R.    Noack 
W.    F.    Neiman 
Albert  H.  Elliott 
i\I     K.    Quinn 
J.    S.    Baker 
Jas.  W.  Redpath 


were   in    attendance   at    this    preliminary 


Fred   L.    Webster 
H.    V.    Carter 
A.    E.    B.    Ridley 
Louis    Levy,    Jr. 
C.    E.   Reller 
Edward   Wlialey 
P.    C.   Butte 
H.    B.    Squires 
C.   E.  Wiggins 
U    H.    Newbert 
R.    F.    Oakes 
S.  'V.  Walton 
G.    I.    Kinney 
C.    W.    Gortini 
Frank    E.    Smith 
F.    E.    Cronise 
L  R.  Boynton 
H.    W.    Crozier 
R.    L.   Waldron 
M.   A.   Bryte 
F.   W.   Watts 
C.    D.    Pierce 


A.    E.   Drendell 
Garnett   Young 
W.    H.    Seaver 
H.    C.    Reid 
Samuel    Hamilton 
W.    W.    Hanscom 
J.    N.    Bachman 
G.    J.    Peters 

F.  B.    Gleason 
W.    S.    Berrv 
T.    E.    Bibbi'ns 
S.   J.    Lisberger 

R.  W.  Van  der  Naillen 
A.    R.    Saurman 
W.   W.   Briggs 
Van    E.    Brit  ton 

G.  B.    Ocheltree 
P.    Decker 

R.    D.    Holabird 
A.    H.    Halloran 
Robert    Sibley 
E.  B.    Strong 


took 


ELECTRICAL  CONTRACTORS'   NOTES. 

L.    R.   Boynton   of   the    Central    Electric    Company, 
a  flying  trip  to  Los  Angeles  last  Monday  night. 

Noble  Powell,  an  electrical  contractor  of  Stockton,  spent 
last    Tuesday    at    San    PYancisco. 

Paul  Butte  of  the  Butte  Engineering  and  Electrical  Com- 
pany,  spent   the   past   week   at   Portland. 

A  number  of  the  San  Francisco  electrical  contractors 
left  last  Friday  night  for  Los  Angeles  to  attend  the  Elec- 
trical  Show   which   is   still   in   progress. 

The  management  of  the  new  St.  Luke's  Hospital  at  Val- 
encia and  Duncan  streets,  are  installing  their  own  electric 
power  plant.  All  of  the  bids  are  in  for  the  electrical  work 
on  the  building  and  the  contract  will  probably  amount  to 
about  $20,000.     Louis  Hobart  is  the  engineer. 

The  McFell  Electric  Company  is  nearing  the  completion 
of  a  $17,000  electric  wiring  contract  at  Fort  Miley. 

The  merchants  of  Stockton  are  about  to  install  three 
hundred  ornamental  electric  lamp  posts  on  the  principal 
thoroughfares  of  that  city.  Two  electric  po-.er  companies 
are  competing  for  the  contract  of  furnishing  the  current 
for  the  lights. 


TRADE   NOTES. 

The  government  of  Formosa  has  awarded  a  contract  to  the 
Allis-Chalmers  Company  for  a  completely  equipped  sawmill, 
which  is  to  be  electrically  driven.  Allis-Chalmers  steam  tur- 
bines will  supply  current  for  power  and  lighting  throughout 
the  large  mill  plant. 

The  Fort  Wayne  Electric  Works  has  secured  the  contract 
for  several  carloads  of  induction  motors  and  switchboard 
equipment,  for  a  pumping  installation  for  the  Patterson 
ranch  near  Modesto.  There  will  be  seven  or  eight  pumping 
stations.  The  pumps,  of  several  different  types,  will  be  sup- 
plied by  the  California  Hydraulic  and  Engineering  Company. 
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LOS   ANGELES   ELECTRICAL    EXPOSITION. 

The  Los  Angeles  Rlectrical  Exposition  made  an  auspi- 
cious and  brilliant  beginning  on  Saturday  evening,  November 
25  and  will  continue  to  impress  the  wonders  of  electricity 
upon  the  people  of  the  southern  metropolis  for  the  next  fort- 
night. The  Shriner's  Auditorium  is  peculiarly  well  adapted 
to  accommodate  an  exhibition  of  this  character  and  its  ar- 
chitectural features  liave  been  admirably  utilized  in  em- 
phasizing the  advantages  of  this  ideal  source  of  light  and 
power. 

The  general  illumination  as  furnished  by  sixty  mag- 
netite arcs  suspended  from  the  lofty  roof  trusses,  was  sup- 
plemented by  spans  of  thousands  of  green  incandescent 
lamps     entwined     in     evergreen.      Handsome     pedestals      of 


ster,  general   manager  oi  the  engineering  department  of  tlie 
National  Electric  Lanii)  Association  and  F.  J.  Blaschke. 

The  General  Electric  Company  occupied  a  similar  space 
at  the  left  of  the  main  entrance,  filled  with  the  many  varied 
deviceB  which  they  manufacture.  These  included  a  full  line 
of  alternating  and  direct  current  small  motors  for  the  thous- 
;>nd  and  one  industrial  and  household  purposes,  buffers,  polish- 
ers, razor  sharpeners,  sewing  machines,  vacuum  cleaners, 
etc.  A  stocli  motor  running  continuously  under  water  at- 
tracted considerable  attention.  In  addition  to  this  a  num- 
ber of  large  motors.  Including  a  R-I  typa  with  Variable  speed 
connection,  automatic  starters  and  frequency  i-egulators  were 
shown.  Special  attention  was  devoted  to  a  complete  line 
of  wiring  devices,  socltets,  and  switches  for  the  contractors' 


Photo  hv  ll'//i.  ';■.  IJ'".I'I 
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white  and  gold  surmounted  by  electric  globes  defined  the 
spacious  aisles  and  booth  boundaries  which  allowed  generous 
space   for   promenade   and    inspection. 

Most  of  the  exhibits  were  calculated  to  appeal  to  the 
popular  mind  as  will  be  noted  in  detail  hereafter.  Prelimi- 
nary gate  receipts  indicate  that  this  ambitious  project  will 
be  as  successful  from  the  financial  side  as  it  is  from  the 
general   excellence   of   the   display. 

National  Electric  Lamp  Association  had  a  beautiful  ex- 
hibit at  the  right  of  the  entrance  to  the  main  floor  compris- 
ing a  full  line  of  Mazda  lamps  of  all  possible  sizes,  from 
the  great  400-watt  globes  to  the  beautiful  miniature  and 
decorative  lamps,  and  for  all  possible  purposes,  from  the 
exacting  requirements  of  automobile  and  train  lighting  to 
those  of  house  illumination.  These  lamps  were  attractively 
displayed  in  various  cases  and  racks.  Many  of  them  were 
equipped  with  the  several  makes  of  illuminating  glassware, 
such  as  the  Holophane,  Fostoria,  Alba,  Luceo  and  Mello 
light  showing  the  manner  in  which  they  can  best  be  util- 
ized. Samples  were  shown  of  tantalum  and  Gem  lamps. 
This  exhibit  was  under  the  personal  charge  of  Glenn  C.  Web- 


use.  Various  electrical  measuring  instruments,  a.s  well  as 
the  indicating  and  recording  flow  meter,  were  demonstrated. 
A  miniature  stage  equipped  with  strip  lights,  flow  lamp,  dim- 
mer and  other  accessories  was  used  to  display  a  number  of 
lantern  pictures.  A  mercury  arc  rectifier  and  s-tage  dim- 
mer was  employed  in  this  mechanism  and  an  elaborate  elec- 
tric ballet  exhibited.  The  usual  line  cf  fans,  lamps  and 
radiators  were  shown  as  well  as  an  electric  ozonator.  The 
utility  of  General  Electric  cooking  devices  were  practically 
demonstrated  and  the  viands  served  from  an  electrically 
equipped    dining   room. 

Woodhill-Hulse  Co.  occupied  the  adjoining  booth  on  the 
main  aisle  with  a  beautiful  display  of  lights,  heating  de- 
vices and  the  myriad  household  appliances  such  as,  wash- 
ing machines,  vacuum  cleaners,  and  electric  irons  now  avail- 
able. The  same  firm  also  occupied  a  large  booth  on  the  side 
in  which  was  exhibited  switchboards  and  general  wiring 
supplies,  as  well  as  the  special  exhibits  from  the  Standard 
Oil  Company,  consisting  of  a  model  oil  pumping  rig  and 
an  automobile  racing  device  to  advertise  lubricating  oil. 

Southern  California  Edison  Co.  utilized  the  remaining  of 
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the  very  large  spaces  on  the  ground  floor.  In  addition  to 
a  portable  substation  which  supplied  power  for  all  the  ex- 
hibits in  conjunction  with  a  transformer  equipment  of  the 
Los  Angeles  Gas  &  Electric  Company,  particular  interest 
attached  to  this  companys  graphic  exhibit  and  explanation  of 
meter  reading.  Several  attendants  were  continually  in 
charge  to  explain  to  all  consumers  how  meters  are  read  and 
bills  calculated.  In  connection  with  the  magnetite  arc  illum- 
ination of  the  building  the  company  exhibited  its  mercury 
arc  rectifiers  and  continuous  current  transformer  equipment 
which  took  care  of  the  two  circuits  of  30  arc  lights  each. 
Direct  current  was  also  furnished  to  a  number  of  exhibitors 
by  means  of  a  GO  h.p.  motor  generator  set,  operated  in  their 
booth. 

The  Pacific  Electric  Railway  Company  exhibited  a  model 
of  their  ear  and  fender  equipment  and  inside  the  car  oper- 
ated a  moving  picture  machine  showing  various  scenes  along 
their  lines  in  the  vicinity  of  Los  Angeles.  They  also  exempli- 
fied the  working  of  their  new  block  signal  system  and  the 
Hart  automatic  flag-man,  furthermore  exhibiting  a  model  of 
their  standard  rolling  stock  and  line  construction. 

W.  B.  Palmer,  representing  the  Cutler-Hammer  Manu- 
facturing Co.  and  the  Crocker-Wheeler  Co.,  had  a  most 
spectacular  exhibit  on  the  main  stage  and  gave  hourly  demon- 
stration of  the  wonders  of  high  frequency  electric  current, 
including  electric  welding  and  an  electric  chair.  The  Cutler- 
Hammer  Company  exhibited  a  full  line  of  their  heating  appli- 
ances, push  button  specialties,  magnets  and  starting  devices. 
The  Crocker-Wheeler  exhibit  included  a  large  number  of 
small  motors  and  transformers. 

The  remaining  booths  on  the  main  floor  wore  filled  as 
follows: 

Standard  Underground  Cable  (Jomjiany  exhibited  a  typical 
line  of  lead  covered  cables  of  all  sizes,  from  those  for  bur- 
glar alarms  to  heavy  power  conductors.  Davis  open  air  ter- 
minals and  Nordyke  cable  supports,  as  well  as  a  large  va- 
riety of  insulated  wires  and  cables. 

Bell  &  Jamieson  operated  a  large  electric  track  bonding 
machine  manufactured  by  the  Electric  Railway  Improve- 
ment Company  of  Cleveland. 

Wm.  N.  Gloekner  displayed  a  number  of  Wurlitzer  me- 
chanical pianos,  including  a  mandolin  sextette,  harp,  violin 
piano  and  orchestrian. 

Western  Union  Telegraph  '■ompaiir  showed  a  full  line 
of  telegraph  instruments  and  demonstrated  machine  send- 
ing and  receiving  of  typewritten  letters. 

B.  F.  Kierulff  &  Co.  carried  a  representative  display  of 
samples  of  the  products  of  their  Eastern  principals,  including 
G.  I.  Mazda  lamps.  Fort  Wayne  transformers,  motors,  fans 
and  meters,  Mathias  Klein  &  Co.'s  wiremen's  tools;  Sprague 
motors  and  generators,  Pittsburg  high  voltage  insulators, 
Cutter  street  lighting  posts,  Eichhott  wire  reels,  Lord  trolley 
retrievers,  St.  Louis  Malleable  Casting  Company'^  overhead 
line  material,  W.  A.  Clark  weatherproof  and  bare  and  cov- 
ered wires  and  cables  and  the  products  of  the  Pacific  Wire 
Rope  Company. 

Baker-Chase  Electric  Company  in  addition  to  exhibiting 
a  full  line  of  the  Pacific  Electric  Heating  Company's  various 
specialties,  had  a  most  beautiful  and  attractive  display  of 
lighting   fixtures   and   lamps   of  all   kinds. 

Haskins  Glass  Company  occupied  the  adjoining  booth 
with  a  large  display  of  illuminating  glassware. 

The  Home  Telephone  Company  maintained  and  operated 
a  branch  exchange  and  telephone  booth  for  the  convenience 
of   the   show's   patrons. 

The  Standard  Electric  Time  Company  demonstrated  the 
operation  of  their  master  and  secondary  clock  system. 

Duntley  pneumatic  cleaners  were  demonstrated  in  the 
adjoining  booth.  The  Globe  Flour  Mills  operated  a  motur 
driven  mill,  showing  the  process  of  the  manufacture  of  flour. 


541 

Various  electric  vehicles,  including  the  Columbus,  De- 
ficit, Ohio,  Bailey  and  Lamsdcn,  filled  the  elevated  plat- 
form surrounding  the  main  floor  as  well  as  an  exhibit  of  the 
electric  stereoptigraph  and  the  Los  Angeles  Brass  Manufac- 
turing  Company. 

The  Kelman  Electric  &  Manufacturing  Company  occupied 
a  large  space  in  the  main  hall  entrance  with  an  interesting 
exhibit  comprising  a  10,000  volt  oil  circuit  breaker,  a  30,- 
000  volt  three-pole  double  break  oil  circuit  breaker,  as  well 
as  a  60,000  volt  ceiling  type  disconnecting  switch  and  a  30,- 
000  volt  wall  type  disconnecting  switch. 

The  Luitwieler  Pumping  Engine  Company  occupied  an 
adjoining  booth  with  several  pumps  varying  in  size  from  1  to 
30  h.p..  A  2%  h.p.  pump  was  run  upon  a  support  consisting 
of  but  four  water  glass  tumblers  on  a  saw  horse  to  show 
the  lack  of  vibration. 

Electric  milking  of  cows  proved  a  centre  of  popular  at- 
traction. 

The  Electrical  World  and  the  .lournal  of  Electricity, 
Power  and  Gas  displayed  their  publications. 

The  United  States  Government  instnlled  a  most  exten- 
sive series  of  exhibits,  comprising  models  of  early  types 
of  electric  machinery  from  the  Smithsonian  Institute,  and 
models  of  several  warships  and  transports  as  well  as  a  full 
display  of  guns,  electric  navy  equipment  and  wireless  appa- 
ratus employed  by  the  Navy  Department.  On  the  uppar 
floor,  also,  the  Bureau  of  Standards  gave  a  most  interesting 
exemplification  of  the  standardizing  work  being  done  in 
Washington  and  of  their  various  publications.  This  exhibit 
included  a  large  number  of  instruments  of  precision  of  all 
kinds,  the  primary  electric  standards  and  tubes  of  rare  gases. 
The  United  States  Weather  Bureau  displayed  a  line  of  weather 
maps  and  forecasting  instruments. 

Other  exhibits  on  the  upper  floor  included  the  following: 

United  States  Electric  Manufacturing  Company  dis- 
played a  line  of  small  motors,  generators,  transformers  and 
switches  with  an  attention-compelling  high  frequency  appa- 
ratus 

J.  C.  Farrar  &  Co.  had  an  attractive  exhibit  comprising 
E.  E.  E.  pipe  frame  fittings,  cable  end  bells  for  outside  and 
inside  service,  bus  bar  supports,  air  boxes  and  transformers, 
water  bells,  a  full  line  of  Swartout  steam  specialties,  in- 
cluding separators,  exhaust  heads  and  building  ventilators. 
They  also  demonstrated  the  Electro-Magnetic  Tool  Com- 
panys electric  hammer  and  showed  a  line  of  lightning  arrest- 
ers manufactured  by  the  Lord  Manufacturing  Co. 

John  A.  Roebling  Sons  Co.  showed  bare  and  insulated  cov- 
ered wire  and  cables  and  wire  rope. 

The  Southern  California  Electric  Company  displayed  an 
interesting  model  of  the  Mt.  Lowe  electric  railway  and  dem- 
onstrated various  electric  toys,  heating  devices,  washing  ma- 
chines, vacuum  cleaners,  etc.,  as  well  as  giving  a  full  dis- 
play of  Monarch  lamps. 

Gans  Bros,  exhibited  an  interesting  line  of  eiectric  novel- 
ties, toys,  wireless  apparatus  and  household  appliances. 

Kellogg  Switchboard  &  Supply  Company  made  a  large 
exhibit  of  telephone  Instruments  and  parts  for.  various  serv- 
ices and  also  showed  the  Delco  automobile  ignition  device 
and  Columbia  batteries. 

The  Empire  Electric  Company  as  the  successors  of  the 
Electro-Mechanical  Laboratories  Company,  showed  a  gen- 
eral line  of  E.  J.  Rose's  high  I-eouency  apparatus  for  physi- 
cian's use  and  contributed  to  the  show's  popular  interest  by 
demonstrating  X-Ray  apparatus  and  high  frequency  freaks. 

The  Tuttle-Stevens  Manufacturing  Company  showed  elec- 
tric ovens.  The  Los  Angeles  Silk  Works  operated  a 
silk  loom  Jjnd  made  an  exhibit  of  silks.  Other  exhibits 
comprised  Tuec  standard  cleaners,  Hobart  coffee  mills,  the 
Multigraph,  Dictaphone,  the  Los  Angeles  Evening  Herald  and 
electric  automatic  incubator. 
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INDUSTRIAL 


3000   KILOWATT    ROTARY   CONVERTERS. 

For  the  economical  transmission  of  energy  as  direct  cur- 
lent  either  close  proximity  of  the  generator  to  the  point  of 
power  application,  or  the  use  of  alternating  current  for  trans- 
mission is  necessary.  For  this  reason  direct  current  for  rail- 
way service  is  seldom  generated  as  such  in  this  progressive 
age.  The  tendency  is  to  generate  all  energy  as  alternating 
current  in  large  economically  located  stations,  and  to  transmit 
it  as  alternating  current  to  suh-stations  located  in  the  section 
where  it  is  utilized  as  direct  current  in  the  railway -motors. 
Rotary  converters  because  of  their  exceedingly  high  efficiency 
are  peculiarly  adapted  and  are  usually  used  in  the  sub-stations 
for  converting  from  alternating  to  direct  current. 

It  is  recognized  that  the  combined  efficiency  of  a  rotary 
converter  and  its  transformers  is  considerably  higher  than 
that  of  a  motor  generator  set  of  equivalent  capacity  and  volt- 
age. This  advantage  in  efficiency  is  even  more  marked  at 
light  loads  than  at  full  load,  and  since  the  load  factor  of  rail- 
way systems  is  usually  low,  the  inherent  fitness  of  the  rotary 
converter  is  evident. 


3000   kw.,   25   Cycle,   6-Phase,    600  Volt   Rotary   Con- 
verter for  Interborough  Rapid  Transit  Co. 

The  growth  of  traction  systems  has  been  so  rapid  of  late 
in  the  larger  cities  that  it  has  been  necessary  to  materially 
increase  the  outputs  of  the  sub-stations.  It  was  desirable,  and 
practically  necesary  in  some  cases,  to  do  this  without  Increas- 
ing the  sizes  of  the  sub-stations  without  increasing  real  estate 
investment.  The  Westinghouse  3000  kw.  rotary  converter 
offers  the  solution  to  this  problem  in  that  with  it  maximum 
output  can  be  obtained  with  minimum  floor  spacs. 

The  Westinghouse  3000  kw.,  600  volt,  187%  r.p.m.  (25 
cycle)  rotary  converter,  the  largest  in  output  ever  con- 
structed, is  being  received  most  favorably  by  operating  com- 
panies because  of  its  strength,  compactness,  economical  oper- 
ation, and  the  minimum  amount  of  floor  space  required.  Ro- 
tary converters  of  other  makes  of  greater  bulk  but  of  smaller 
output  have  been  manufactured. 


While  some  of  these  3000  kw.  rotary  converters  are 
started  from  the  direct  current  end,  all  are  designed  for  alter- 
nating current  self  starting  and  several  will  be  regularly 
started  by  this  method. 


NEW   CATALOGUES. 

"Guess  Which  of  Them  Is  Copper  Clad?"  is  the  title  of 
a  leaflet  just  issued  by  the  Duplex  Metals  Company,  of 
Chester,  Pennsylvania. 

The  Wirt  Electric  Specialty  Company  of  Germantown, 
Penn.,  has  just  issued  Bulletin  No.  1106  on  di-el-ite  resistance 
units  used  in  the  resistors  covered  in  the  patents  of  Charles 
Wirt. 

The  Helios  Manufacturing  Company  of  Philadelphia,  are 
distributing  through  their  San  Francisco  agency,  G.  A.  Wil- 
bur of  78  Second  Street,  their  new  illustrated  Bulletin  No.  72, 
which  covers  alternating  current  flame  arc  lamps  of  various 
voltages. 

Bulletin  No.  1525  of  the  Allis-Chalmers  Company  describes 
type  AA7  compressor  for  air  brake  equipments.  This  ma- 
chine is  of  new  design  throughout  and  embodies  many  fea- 
tures which  show  a  distinctive  advance  over  previous  motor- 
driven  compressor  designs. 

The  current  number  of  The  J-M  Roofing  Salesman,  one  of 
the  two  house  organs  of  the  Cleveland  Branch  of  the  H.  W. 
Johns-Manville  Co.,  is  largely  devoted  to  pictures  showin,^ 
the  many  different  classes  of  buildings  covered  with  "The 
Kxerlasting  Roofing." 

The  AUis-Chalniers  Company  has  just  issued  Bulletin  N'). 
liiT.'i  on  belted  alternating  current  generators.  The  pamphlet 
thoroughly  illustrates  the  designs  manufactured  by  the  com- 
pany. Bulletin  No.  1.^.25  deals  with  type  AA-7  compressors 
for  air  brake  equipments. 

The  engineering  department  of  the  National  Electric 
lamp  Association  has  issued  Bulletins  No.  16  and  17.  The 
former  deals  in  an  instructive  manner  with  "Mazda"  incan- 
descent street  lighting  while  the  latter  recounts  the  econom- 
ical operation  of  incandescent  lamps. 

The  H.  Mueller  Manufacturing  Co.  of  New  York  City 
has  just  issued  the  second  exhaustive  edition  of  their  Cata- 
logue D.  The  catalogue  is  cloth  bound  and  thoroughly  illus- 
trates the  standard  specialties  carried  by  the  company  among 
the  more  important  of  which  are  tapping  machines,  corpora- 
tion cocks,  water  connections,  lead  flange  work,  pressure  reg- 
ulators and  tools. 

The  General  Electric  Company  has  just  issued  Bulletin 
No.  4899,  illustrating  and  describing  its  Expulsion  Puses 
and  Fuse  holders.  These  are  for  use  on  circuits  having 
voltages  up  to  and  including  110,000.  The  company  has  also 
just  placed  on  the  market  a  new  piece  of  apparatus  known 
as  a  Battery  Truck  Crane,  which  the  company  describes  in 
its  Bulletin  No.  4892,  recently  issued.  The  bulletin  contains 
illustrations  of  the  truck  and  crane  in  use,  and  describes  also 
various  pieces  of  apparatus  used  in  connection  with  it. 

Descriptive  Leaflet  2373,  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  East  Pittsburg,  Pa., 
describes  the  No.  303-A  box  frame  interpole  motor  manufac- 
tured by  that  company.  Complete  specifications  for  the 
motor,  brief  descriptions  of  the  important  parts,  and  perform- 
ance curves  are  given  on  the  sheet.  Descriptive  Leaflet  2374, 
also  recently  issued  by  this  company,  gives  specifications  and 
brief  descriptions  of  the  parts  of  the  company's  box  frame 
interpole  railway  motor  No.  310-C.  This  leaflet  is  similar 
in  general  make-up  to  the  one  above  described. 
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INCORPORATIONS. 
PORTLAND,  ORE. — Power  Plant  Equipment  Company  of 
Portland,  Ore.    Capital.  $10,000. 

SANTA  FE,  N.  M.— The  Silver  City  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000.  The  in- 
corporators are:     L.  B.  Downey,  E.  T.  Hann,  J.  W.  Carter. 

SAN  FRANCISCO,  CAL.— Merced  River  Electric  Power 
Company,  San  Francisco,  $10,000,000,  by  L.  M.  Gove,  H.  L. 
Breed,  C.  Gross,  J.  E.  Bowes  and  M.  S.  Hamilton. 

HOOD  RIVER,  ORE.— The  Hood  River  Gas  &  Electric 
Company,  capital  $100,000,  has  been  incorporated  by  J.  Flynn, 
Fred  A.  Martin  and  W.  M.  Daly.  It  is  rumored  that  the  new 
company  is  a  subsidiary  corporation  of  the  Pacific  Power  Ac 
Light   Company. 

CASTLE  ROCK.  WASH.— The  Castle  Rock  Light  & 
Power  Company,  capital  $250,000,  has  been  incorporated  by 
A.  E.  Braden,  H.  B.  Davis  and  I.  W.  Belden  as  stockholders. 
The  company's  central  offices  will  be  established  at  Tacoma 
and  will  expend  the  sum  of  $10,000  on  an  electric  light  plant 
to  furnish  this  town  with  lights. 

EL  CENTRO,  CAL.— The  Imperial  Southside  Water 
Company  has  been  incorporated  with  a  capital  stock  of  $200,- 
000.  The  principal  place  of  business  is  Holtville  and  the  in- 
corporators are:  C.  D.  Hartshorn,  G.  L.  Melton,  F.  S.  Best, 
Clark  Rcoher  and  S.  B.  Otter.  Water  will  be  developed  and 
a  canal  built  in  the  southeast  portion  of  the  valley  for  carry- 
ing an  ample  supply  of  water. 

SAN  FRANCISCO,  CAL.— The  Feather  River  Power  & 
Irrigation  Company,  with  a  capital  stock  of  $10,000,000  author- 
ized, and  purpose  set  forth  to  do  business  in  all  parts  of  Cali- 
fornia, November  21  filed  articles  of  incorporation  with  th^ 
county  clerk.  R.  K.  Burrows  of  Larkspur,  A.  N.  Lewis  Jr. 
of  Alameda,  A.  L.  Dahl  of  San  Francisco,  H  G.  Hill  of  San 
Francisco  and  P.  C.  van  Deinse  of  Berkeley,  are  named  as 
incorporators. 

SACRAMENTO,  CAL.— Articles  of  incorporation  of  the 
California  Telephone  and  Light  Company  have  been  filed  with 
the  Secretary  of  State.  The  company  is  a  Santa  Rosa  con- 
cern, capitalized  at  $10,000,000,  and  operates  seven  miles  of 
telephone  lines.  The  directorate  is  comprised  of  John  E. 
Hennett  of  Palo  Alto,  F.  L.  Wright  of  Santa  Rosa,  A.  H.  Spurr 
and  .\1.  S.  Sayre  of  Lakeport,  S.  Pickering  of  Santa  Rosa  and 
H.  L.  .Mey  of  Kellogg. 


ILLUMINATION. 

EUGENE,  ORE. — The  $25,000  electric  light  bonds  recently 
floated  have  been  purchased  by  local  people.  Clusters  will 
shortly  be  installed  on  the  streets. 

CENTRALIA,  WASH.— The  Washington-Oregon  Corpora- 
tion has  made  application  for  a  franchise  to  erect  poles  for 
electric  light  wires  along  the  county  road  between  Littell 
and  Adna. 

WALLA  WALLA,  WASH.— The  Attalia  Land  Company 
has  filed  with  the  County  Commissioners  a  petition  asking 
for  a  franchise  to  construct  electric  light  and  telephone  lines 
in  Walla  Walla,  for  fifty  years. 

OAKLAND,  CaL.— Mayor  Frank  K.  Mott  has  received  a 
communication  from  F.  A.  Leach  Jr.,  manager  of  the  Oak- 
land Gas,  Light  &  Heat  Co.,  stating  that  beginning  with 
December  1  of  this  year  the  rate  for  electricity  for  lighting 
by  meter  measurement  will  be  maximum  7c  per  1000-watt 
hours,  with  a  sliding  scale  to  3c  per  1000-watt  hours.  The 
present  rate  is  9c  graduated  to  3%c. 


LEWISTON,  IDAHO.— This  city  has  adopted  the  tung- 
sten plan  of  lighting  in  preference  to  others,  and  has  in- 
structed the  lighting  company  to  install  same. 

KALISPELL,  MONT.— The  Northern  Idaho  &  Montana 
Power  Company  has  received  a  contract  for  the  lighting  con- 
tract here. 

PASCO,  WASH.— The  proposition  of  purchasing  the 
water  works  system  and  plant  of  the  Pacific  Power  &  Light 
Company  was  defeated  at  a  recent  bond  election. 

AMITY,  ORE. — Amity  citizens  desire  the  installation 
of  a  city  water  system,  and  the  City  Council  has  the  matter 
under   advisement. 

SANTA  ROSA,  CAL. — The  Supervisors  have  passed  an 
ordinance  granting  to  the  Pacific  Gas  &  Electric  Company 
a  franchise  for  laying  and  maintaining  gas  pipes,  mains  and 
conduits  in  the  County  of  Sonoma. 

CHICO,  CAL. — An  ordinance  has  been  passed  by  the 
Supervisors  granting  to  the  Pacific  Gas  &  Electric  Company 
the  right  to  lay  gas  pipes,  mains  and  conduits  in  the  County 
of  Butte,  in  the  vicinity  of  Butte. 

GLENDALE,  CAL.— City  Trustees  have  accepted  the 
offer  of  L.  C.  Brand  to  transfer  the  Glendale  Light  &  Power 
Company's  West  Glendale  system  to  the  city  for  $55,000.  The 
system  will  be  enlarged  and  improved. 

MARSHFIELD,  ORE.— Plans  are  being  made  for  the 
development  of  a  large  water  power  plant  on  the  South 
Fork  of  the  Coquille  River  in  this  county.  M.  J.  Anderson 
of  Grants  Pass,  with  his  associates,  owns  the  water  rights. 

MERCED,  CAL.— The  San  Joaquin  Light  and  Power  Com- 
pany is  extending  its  work  of  laying  new  gas  mains.  The 
company  intends  to  lay  new  and  larger  mains  to  all  parts 
of  the  city.  At  the  present  time  a  force  of  60  or  70  men 
is  employed. 

FALLON,  NE'V.— The  bond  issue  for  the  purpose  of  rais- 
ing money  to  construct  an  adequate  sewer  and  water  sys- 
tem has  been  disposed  of  and  the  money  is  in  a  local  bank. 
Bids  for  the  construction  of  the  system  will  be  advertised  for 
within  a  few  days. 

DIXON,  CAL.— The  Pacific  Gas  &  Electric  Company  has 
the  material  on  the  ground  for  a  new  substation  which  is  to 
be  considerably  larger  and  much  more  modern  than  the  one 
now  in  use.  The  structure  is  to  have  a  concrete  floor,  iron 
beams  and  girders,  the  walls  and  roof  to  be  of  corrugated 
iron  and  the  machinery  to  be  installed  in  it  of  the  latest  and 
best    pattern. 

BERKELEY,  CAL.— Frank  A.  Leach  Jr.  oi  the  Oakland 
Gas,  Light  &  Heat  Company  has  notified  Mayor  J.  Stitt  Wil- 
son that  his  company  had  voluntary  reduced  its  rates  in 
Berkeley.  A  recent  ordinance  put  the  electric  rate  at  SVzC 
which  the  company  now  cuts  to  7c.  The  gas  rates  have  been 
9Uc  per  1000  cubic  feet  for  fuel  and  $1  for  illuminating  pur- 
poses. The  new  schedule  puts  the  rates  at  90c  per  1000  cubic 
feet  a  month. 


TRANSPORTATION. 

BLAINE,  WASH.— The  City  Coun.jil  has  granted  a  fran- 
chise to  the  Nooksack  Valley  Traction  Company  for  railway 
construction  over  local  streets. 

HUSUM,  WASH.— Trustees  of  the  Northwest  Electric 
Company  held  a  meeting  in  Portland  recently  to  decide  the 
question  of  starting  operations. 
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LOS  ANGELKS,  CAL.— The  Hoard  of  Supervisors  will  re- 
ceive sealed  bids  up  to  December  26th  for  the  right  to  con- 
struct and  for  a  period  of  40  .vears  to  operate  an  electric 
railroad  along  certain  public  highways  of  Pasadena. 

SAN  DIEGO,  CAL.— The  council  has  voted  to  issue  a  41- 
year  street  railway  franchise  to  the  San  Diego  Electric  Com- 
pany on  F  street,  from  Fourth  to  Third  street,  for  a  bid  of 
$150.    The  new  line  will  connect  with  Spreckels'  lines. 

LOS  ANGELES,  CAL.— E.  D.  Goode  of  Glendale,  C.  P. 
Grogan,  T.  Miller  and  residents  of  San  Fernando  are  pro- 
jecting an  electric  railway  line  for  San  Fernando,  to  be 
built  under  the  direction  of  the  Mission  Land  Company. 

BAKERSFIELD,  CAL. — The  trustees  have  passed  an  ordi- 
nance granting  the  San  Joaquin  Light  &  Power  Corporation 
a  49-year  franchise  to  build  and  operate  a  street  railway  on 
Chester  avenue,  from  Twenty-fifth  to  Thirty-fourth  street. 
The  company   was  the  only   bidder,  its  bid   being  ?250. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works 
has  deferred  for  a  week  taking  action  on  the  four  bids  for 
furnishing  43  cars  needed  for  the  Geary  street  municipal 
railway.  The  delay  was  ordered  at  the  request  of  the  Home 
Industry  League,  the  Civic  League  of  Improvement  Clubs 
and  other  organizations. 

PRINEVILLE,  ORE.— Mrs.  L.  B.  Kerwood,  supposed  to 
represent  an  eastern  syndicate  of  capitalists,  recently  stated 
before  the  Commercial  Club  of  this  place  that  the  year  1912 
would  bring  about  the  completion  of  an  electric  railroad  con- 
necting this  place  with  the  Deschutes  &  Oregon  Trunk  Rail- 
way at  Metolius,  to  fol'.ow  closely  the  bed  of  the  Crooked 
River. 

PRINEVILLE,  ORE.— Louis  Gerlinger  Jr.,  general  man- 
ager of  the  Salem  Falls  City  &  Western  Railroad,  and  W.  J. 
Tayltir,  of  Portland,  Ore.,  visited  Prineville  this  week  and 
went  over  the  proposed  routes  for  the  new  electric  railway 
from  Metolius  to  Redmond,  along  the  line  of  the  Deschutes 
and  Oregon  Trunk  Railway.  No  definite  statement  was  made, 
but  it  is  known  that  the  proposition  is  considered  with  favor, 
owing  to  the  fact  that  there  is  an  abundance  of  power  in 
the  Crooked  and  Deschutes  Rivers  for  operating  an  electric 
railroad  cheaply. 


TRANSMISSION. 
WENATCHEE,    WASH.— The    Wenatchee    Valley    Gas    & 
Electric    Company    has    purchased    the    plant    of    the    Valley 
Power    Company    at    Dryden,    the    deal    involving    something 
over  ?250,000. 

DORRIS,  CAL.— The  bid  of  the  Siskiyou  Electric  Light 
&  Power  Company  for  a  franchise  for  stringing  and  main- 
taining wires  in  the  corporate  limits  of  the  town  of  Dorris 
has  been  accepted. 

CASTLE  ROCK,  WASH.— The  City  Council  has  passed  an 
ordinance  granting  to  H.  B.  Davies,  J.  W.  Selden  and  the 
Tacoma  Investment  Company  the  right  to  construct  and  op- 
erate  electric   light   lines   within   the   city. 

WALLA  WALLA,  WASH.— A  50-year  franchise  has  been 
granted  the  Pacific  Power  &  Light  Company  for  setting  poles 
and  stringing  wires  over  the  streets  and  alleys  at  Attalia, 
where  the  Grinnell  Company,  recent  purchasers  of  the 
Attalia  irrigation  project  is  now  planning  the  installation  of 
an  electric  pumping  plant. 

SAN  BERNARDINO,  CAL.— The  central  stations'  first 
distributing  line  contract  for  the  Southern  Sierras  Power 
Company  of  this  city  has  been  awarded  by  the  Sierras  Con- 
struction Company  to  M.  H.  French.  The  work  must  begin 
immediately  and  be  completed  before  February  10,  1912.  The 
contract  price  is  $159  per  mile. 


VISALIA,  CAL. — The  Board  of  Supervisors  has  passed  an 
ordinance  granting  the  Pacific  Light  &  Power  Corporation  a 
franchise  to  construct  and  for  a  period  of  30  years  operate 
an  electric  tower  and  pole  and  wire  system  upon  certain 
public  highways  in  the  county  ot  Tulare. 

WENDELL,  IDAHO.— Lafayette  Hanchett  of  Salt  Lake 
City,  a  member  of  the  board  of  directors  of  the  Naticnal  Cop- 
per Bank  at  that  place,  while  visiting  this  city,  stated  that 
work  will  start  shortly  on  the  Thousand  Springs  power  plant. 
The  enterprise  is  backed  by  controlling  interests  in  the  Na- 
tional Copper  Bank  and  warrants  its  completion.  The  West- 
iughouse  Machinery  Company  will  furnish  the  ijower  plant 
machinery.  The  plant  will  cost  $500,000  and  will  generate 
.'.oOO  h.p.  at  a  cost  of  $500,000. 


TELEPHONE   AND  TELEGRAPH 
MARIPOSA,    CAL.— The    Supervisors    have    granted    the 
l)etition  of  James  D.  Westfall  and  others  for  the  erection  of  a 
private  telephone  line  on  and  across  the  public  roads  of  Road 
District  No.  5. 

BELLINGHAM,  WASH.— The  Farmers'  Mutual  Telephone 
Company  is  to  start  work  on  the  building  of  a  new  trunk 
telephone  line  from  Bellingham  to  Sumas,  according  to  an- 
nouncement  made   by   General   Manager   Don  D.   Clark. 

RED  BLUFF,  CAL.— The  Tehama  County  Telephone 
Company  has  commenced  the  construction  oi  its  long-distance 
line,  running  south  from  Red  Bluff,  stringing  its  wires  on  the 
Postal  Telegraph  Company's  poles.  Heretofore  this  com- 
pany has  confined  its  operations  to  local  service  in' Red  Bluff 
and  Corning  and  in  outlying  districts. 


WATERWORKS. 

ELLENSBURG,  WASH.— Bids  will  be  received  by  J.  A. 
Crimp,  city  clerk,  of  this  city,  up  to  November  20th,  for  elec- 
tric light  and  power  bonds  in  the  aggregate  sum  of  $110,000. 

BURLINGAME,  CAL. — Burlingame  proposes  to  install  a 
municipal  water  system  and  following  the  recommendation 
of  the  water  commission,  the  trustees  appropriated  $1000 
to  prepare  plans.  The  water  commission  consists  of  Eric 
Langel,  Victor  H.  Woods,  E.  F.  Verrill,  Dr.  H.  d'Arcy,  A.  M. 
Power  and  C.  J.   McGregor. 

TUCSON,  ARIZ.— The  City  Council  and  Board  of  Trade 
are  busy  planning  for  a  water  supply  for  the  city.  The  city 
has  plenty  of  machinery,  but  it  is  not  properly  placed,  and 
the  main  supply  pipes  are  not  large  enough.  It  is  possible 
that  a  large  storage  and  pressure  reservoir  may  be  built 
in  the  near  future,  especially  for  fire  protection. 

PASCO,  WASH. — A  contract  has  been  awarded  by  the 
council  to  Evans-Dickson  Company,  electrical  engineers,  of 
Tacoma,  for  furnishing  84  ornamental  street  lights  at  $7000. 
The  casting  required  will  be  furnished  by  the  Olympic 
Foundry  Company,  Argo  Station,  Seattle,  which  holds  patent 
rights  on  the  design  of  post  selected  by  the  City  Council. 

REDDING,  CAL. — W.  A.  Cooper,  secretary  of  the  Mount 
Shasta  Power  Company,  has  filed  a  waiver  on  the  part 
of  the  Central  Pacific  Railroad  Company,  in  considera- 
tion of  $12,000  for  all  damages  that  may  accrue  to  its  prop- 
erty because  of  the  diversion  of  water  from  Pit  River  in 
the  Big  Bend.  The  waiver  also  includes  the  right  of  way 
for  pole  lines.  The  point  of  diversion  .for  the  Mt.  Shasta 
Power  Company  is  three  miles  up  the  Pit  from  the  point 
of  diversion  for  the  Northern  California  Power  Company's 
120,000  h.p.  project.  The  Mt.  Shasta  Power  Company  has 
been  doing  considerable  work  on  the  quiet.  Work  on  the 
tunnel  that  is  to  be  150  feet  less  than  seven  miles  in  length 
was  commenced  last  fall  and  over  a  quarter  of  a  mile  of  the 
tunnel  has  been  dug.  The  fall  at  the  outlet  of  the  tunnel 
and  canal  will  be  900  feet. 
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THE  OREGON  POWER  COMPANY 


BT    A.    H.    HALLORAN 


Oregon's  most  famous  valley  is  that  of  the  Wil-  The  several  electric  power,  gas  and  water  plants 

lamette,  whose    thirty-mile    width  parallels  the  lofty  which  supply  the  needs  of  this  community  were  ac- 

crest  of  the  Cascades  for  nearly  one  hundred  and  fifty  quired  by  the  Oregon  Power  Company,  May  1,  1910, 

miles  to  its  junction  with  the  mighty  Columbia.     At  and  the  various  improvements  and  extensions  which 

the   head   of  this   great   valley,   checkered    with   fields  have  been  completed  since  that  time  make  their  de- 

and    orchards   and    flanked   by    mighty   forests   of   fir,  scription  a  matter  of  present  interest. 


Interior    of    Oregon    Power    Company's 


Plant. 


Stands  the  thriving  city  of  Eugene,  and  for  fifty  miles 
to  the  north  the  transmission  lines  of  the  Oregon 
Power  Company  distribute  light  and  power  to  a  busy 
and  prosperous  people. 

Nature  has  endowed  this  country  with  fertile  soil, 
a  beneficent  climate,  abundant  waterpower,  great  min- 
eral wealth  and  tremendous  timber  resources.  'Man 
has  created  an  environment  of  culture  and  refinement 
by  the  establishment  of  two  State  colleges,  at  Eugene 
and  at  Corvallis,  which  are  attracting  a  most  desirable 
class  of  homeseekers. 


The  company  maintains  its  principal  office  at 
Eugene  with  generating  plants  at  Springfield,  Albany 
and  Dallas.  These  and  intermediate  towns  are  tied 
together  bv  an  extensive  network  of  high  voltage 
transmission  lines. 

Springfield  Steam  Plant. 

The  company's  largest  plant  is  at  Springfield. 
3y>  miles  east  of  Eugene  on  the  east  bank  of  the  Wil- 
lamette, the  two  towns  being  connected  by  electric 
railway.     This   plant   has   a   capacity  of  3000  kw.   in 
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Kxterlor    of   SprliiKlltlil    Plant    After    Fire. 


three  steam  turbine  units,  genoratinef  threc-pliase 
power  at  60  cycles,  3300  volts. 

These  units  comprise  a  2500  k.\  .a.  horizontal  Cur- 
tis turbine  jjenerator,  operated  at  1800  r.p.m.,  and 
two  500  kw.  horizontal  Allis-Chalmers  machines,  oper- 
ated at  3600  r.p.m.  Excitation  current  is  furnished 
by  three  35  kw.,  125  volt  dynamos  driven  by  horizontal 
Curtis  turbines. 

The  control  of  this  apparatus  is  exercised  through 
a  13  panel  switchboard  on  the  main  generator  floor. 
These  panels  comprise  four  generator  sections  (one 
blank  for  future  2000  kw.  unit)  three  exciter  sections, 
one  Tirrill  regulator,  four  feeder  panels  and  one  small 
arc  light  panel  for  the  street  lights  of  Springfield.  All 
the  connections  between  the  machines  and  the  switch- 
board are  made  with  asbestos  covered  cables  run  in 
tile  ducts. 

Steam  is  furnished  at  150  to  160  lb.  pressure  by 
two  500  h.p.  Stirling  boilers  and  three  Cahall  water 
tube  boilers,  one  of  400  and  two  of  300  h.p.  The  plant 
is  of  peculiar  interest  on  account  of  the  fact  that  saw- 
dust is  used  as  fuel,  each  boiler  being  equipped  with 
Dutch  ovens  for  this  purpose.  These  ovens  feed  from 
above  through  a  chain  conveyor  from  the  mill 

This  plant  was  built  within  100  ft.  of  the  Booth- 
Kelly  Lumber  Company's  mill  which  was  burned  to 
the  ground  in  July  of  this  year  and  which  was  the 
source  of  sawdust  and  slab  wood  for  fuel.  That  the 
power  plant  was  not  burned  confirms  the  wisdom  of 
the  company's  engineers  in  advocating  a  fire-proof 
station  in  spite  of  its  greater  cost  as  compared  with 
a  wooden  building  and  corrugated  iron  covering. 

The  building  is  a  brick  structure  on  concrete 
foundations  with  a  concrete  pit  containing  the  auxil- 
iary apparatus  below  the  generator  floor.  The  roof 
is  a  wooden  truss  covered  with  asbestos  shingles  and 
the  w'indows  are  of  wire  glass.     Although  the  heat 


from  the  fire  was  so  intense  on  the  mill  side  of  the 
station  that  a  man  protected  with  wet  sacks  could  stay 
there  but  a  few  seconds,  the  wire  glass  windows  with- 
stood the  test.  The  glass  was  cracked  in  many 
places  but  did  not  fall  out,  which  is  the  only  reason 
that  the  station  equipment  was  not  damaged.  If  this 
fire  had  penetrated  to  the  rear  of  the  switchboards, 
which  stand  closely  to  the  windows,  it  would  probably 
have  so  badly  short  circuited  the  bus  and  feeders  that 
the  system  would  have  been  tied  up  for  a  much  longer 
time. 

The  fuel  bin,  conveyor  house  and  conveyor  ma- 
chinery was  almost  totally  destroyed  by  this  fire. 
These  buildings  were  wooden  structures  and  could  not 
be  saved  when  the  water  supply  ran  out,  due  to  the 
destruction  of  the  gate  to  the  log  pond.  In  addition 
to  this  about  1500  feet  of  poles  and  feeder  circuits 
running  from  the  power  station  toward  the  step-up 
substation  some  2500  ft.  distant  were  burned.  The 
destruction  of  these  lines  interrupted  service  to  the 
entire  district,  but  due  to  the  heroic  efiforts  of  the 
operating  and  construction  forces  they  were  temjior- 
arily  rebuilt  and  service  from  the  Springfield  plant  re- 
stored in  less  than  twenty  hours  from  the  time  of  the 
interruption.  In  the  meantime,  a  part  of  the  Eugene 
load  was  carried  by  the  Albany  hydroelectric  plant, 
some  45  miles  away. 

After  the  supply  of  refuse  and  hogged  material 
from  the  Booth-Kelly  mill  was  cut  oflF,  the  company 
was  compelled  to  burn  slab  w^ood  shipped  in  from 
neighboring  mills  until  a  small  fuel  bin  with  a  motor 
driven  hog  and  chain  conveyor  could  be  completed. 
The  slab  wood  is  delivered  from  the  cars  to  the  hog, 
a  cast  iron  drum  containing  a  set  of  revolving  knives 
which  reduce  it  to  very  small  chips.  This  is  con- 
veyed to  the  bins  with  one  conveyor  and  from  the  bin 
to  the  Dutch  ovens  over  the  boilers  in  another.     The 
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increase  in  evaporation  from  hogged  slab  wood  over 
iinhogged  slab  wood  is  about  15  per  cent.  This  im- 
provement in  efficiency,  as  well  as  the  saving  in  han- 
dling expense,  fully  warranted  the  investment  in  this 
equipment. 

As  an  insurance  against  interruption  of  service 
due  to  the  possible  burning  of  the  mills  which  are 
now  furnishing  slab  wood  to  the  power  company,  all 
the  boilers  are  being  equipped  with  an  oil-burning 
system  having  an  oil  storage  capacity  of  50,000  gallons 
of  fuel  oil  in  two  steel  drums  buried  underground  near 
the  boiler  room.  This  supply  of  oil  will  carry  the 
present  load  for  about  two  weeks.  The  oil-burning 
system  will  not  only  serve  as  a  relay  when  the  supply 
of  slab  wood-  is  interrupted  but  will  be  used  in  con- 
junction with  the  hog-feed  when  sudden  increases  in 
load  make  unusual  demands  on  the  boilers  that  cannot 
l)e  taken  care  of  quickly  enough  with  hog-feed.  The 
l)urners  are  installed  in  the  rear  of  the  furnace,  the 
tlame  being  projected  toward  the  front  where  the  cone- 
shaped   pile  of  hog-feed   is  burning. 

Transmission. 

Power  is  generated  at  2300  volts  at  Springfield  as 
well  as  the  other  power  plants  and  is  transmitted  at 
3.3,000  volts  over  the  longer  lines  and  at  11,- 
.500  over  the  shorter,  being  subsequently  dis- 
tributed at  2300  volts.  No.  4  solid  copper  wire  is 
used  for  the  33,000  volt  lines  which  are  designed 
for  an  ultimate  voltage  of  66,000.  No.  2  bare 
wire  is  used  for  most  of  the  11.500  volt  transmission, 
though  there  arc  12  miles  of  No.  3  aluminum  between 
Albany  and  Corvallis.  Cedar  poles  and  fir  cross-arms 
are  used  throughout,  the  33,000  volt  line  also  carrying 
the  11.500  volt  conductor  beneath  the  high  tension 
wires  for  most  of  its  distance. 

Power  from  the  Springfield  steam  plant  is  taken 
at  2300  volts,  2500  It.  to  the  Springfield  substation 
through  two  sets  of  300,000  circular  mil  copper  con- 
ductors, another  feeder  being  used  for  local  dis- 
tribution. This  station  has  two  banks  of  three  500 
kw.  General  Electric  water  cooled  transformers,  one 
bank  raising  to  11,500  volts  for  transmission  3>-<  miles 
to  Eugene  "and  15  miles  to  Harrisburg,  and  the  other 
bank  to  33,000  volts  for  transmission  45  miles  to  the 
Albany  substation.  The  same  pole  line  carries  the  53,- 
000  and  11.500  volt  conductors  to  Harrisburg  where 
the  latter  terminate.  From  Hafrisburg  a  2300  volt 
line  runs  to  Junction  City,  four  miles  distant. 

At  Eugene  a  small  brick  substation  has  been  con- 
structed in  which  are  installed  three  500  kw.-11500- 
2300  volt  step-down  transformers,  one  300  kw.  syn- 
chronous motor  generator  set  furnishing  500  volts 
direct  current  to  the  street  railway  system  (mde- 
pendent)  in  Eugene,  and  one  100  light  tub  trans- 
former with  all  necessary  feeder  panels  and  arresters. 

The  Albanv  substation  is  similar  in  design  to  that 
at  Springfield  and  steps  down  from  33.000  to  2300  volts 
for  local  distribution  and  to  11.500  volts  for  transmis- 
sion back  over  the  same  pole  line  to  the  towns  of 
Tangent.  Shedds,  llalsey  and  Brownsville.  Another 
11,500  volt  line  runs  12  miles  from  Albany  to  Corval- 
lis whence  it  extends  seven  miles  to  Philomath. 

With  the  exception  of  the  main  substations  at 
Springfield,  Eugene,  Albany  and  Corvallis,  all  voltage 


transformations  are  made  at  open  air  pole-type  trans- 
former stations,  voltage  being  reduced  from  11,500  to 
2300.  The  lighting  circuits  are  110-220  volt  three-wire 
in  congested  districts  and  two  wire  in  the  outlj'ing 
territory. 

.\utomatic  oil  switches  with  inverse  time  limit 
relajs  are  connected  on  both  the  low  and  high  ten- 
sion sides  of  the  transformers  in  the  main  substations 
which  are  also  equipped  with  aluminum  cell  lightning 
arresters   mounted  on   the  upper  floor  with  the  high 


Springfield   .-u 

tension  switches.  The  incoming  and  outgoing  high 
tension  lines  enter  through  roof  insulators  attached  to 
conical   concrete  supports  of  local   design. 

The  Albany  Plant. 

The  generating  plant  at  Albany  consists  of  one  20U 
kw.  and  one  300  kw.  General  Electric,  2300  volt,  three- 
phase,  60  cycle,  revolving  field  generator  belt  driven 
from  a  line  shaft.  This  shaft  in  turn  may  be  driven 
either  In-  two  350  h.p.  Piatt  Iron  Works  horizontal 
turbines  operating  under  an  average  head  of  25  ft. 
or  by  a  400  h.p.  Bates-Corliss  engine.  Steam  is  fur- 
nished by  three  150  h.p.  Cahall  water  tube  boilers. 
The  engine  and  boilers  are  put  into  service  only  when 
the   Springfield-Albany   service  is  interrupted. 

The  Dallas  Plant. 

The  steam  plant  at  Dallas  is  not  yet  tied  in  with 
the  main  transmission  line  and  serves  the  towns  of 
Dallas.  Monmouth  and  Independence.  The  power 
plant  a(lj(-)ins  the  mill  of  the  Dallas  Lumber  &  Log- 
<i-ing  Company,  where  sawdust  and  mill  refuse  is  ob- 
tained for  fuel.  The  equipment  consist^  of  two  200 
kw.,  2300  volt,  three-phase  revolving  field  General 
Electric  alternators  belted  to  Corliss  engines,  one 
being  an  18x48  Iloiifman  &  Billings  and  the  other  18x 
42  Lane  &  Bodley.  A  S'/i  kw.  exciter  is  belted  to  each 
of  the  generator  shafts. 

The  steam  is  supplied  by  two  312  h.p.  Babcock  & 
Wilcox  boilers  and  one  400  h.p.  Stirling  boiler,  all 
equipped  with  Dutch  ovens  for  burning  sawdust.  Fuel 
economy  being  no  great  object  and  condensing  water 
being  expensive,  this  plant  is  run  non-condensing. 
Miirrefnse  is  used  only  when  tiiere  is  not  enough 
sawdust. 
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The  Dallas  plant  will  eventually  be  tied  in  with 
the  rest  of  the  system,  thus  giving  82  miles  of  trans- 
mission lines.  The  company  owns  a  waterpower  site 
in  the  McKenzie  River  which  will  be  valuable  when- 
ever the  power  demands  of  the  district  warrant  its 
development. 

Aside  from  the  lighting  load,  the  compan3^"s  chief 
consumers  are  the  electric  railways  at  Albany  and 
Eugene,  the  various  planing  mills  of  the  vicinity  and 
an  increasing  number  of  irrigation  pumping  plants. 
Electric  power  is  also  used  for  pumping  the  water 
supply  of  Albany  and  Independence,  these  plants  being 
owned  and  operated  by  the  Oregon  Power  Company. 

Eugene   Gas    Plant. 

The  company  owns  and  operates  the  gas  works  in 
Eugene  which  supplies  gas  through  a  low  pressure 
system  (3  in.)  to  Eugene  and  a  high  pressure  system 
of  5  lb.  to  Springfield.  The  Springfield  gas  is  trans- 
mitted 3^/2  miles  through  a  4  in.  line  at  20  lb.  pres- 
sure and  then  reduced  to  a  distributing  pressure  of 
5  lb.  The  new  water  gas  plant,  which  has  just  been 
completed,  has  a  daily  capacity  of  500,000  cu.  ft.  as 
against  a  daily  capacity  of  60,000  cu.  ft.  of  the  old  gas 
plant,  which  it  displaced.  The  new  holder  has  a 
capacity  of  150,000  cu.  ft.  which  will  supply  the  pres- 
ent needs  of  the  two  towns  for  over  48  hours.  This 
large  holder  is  supplemented  with  a  small  auxiliary 
holder  of  20,000  cu.  ft.  capacity.  Crude  oil  is  used 
under  the  boilers  for  generating  steam  used  in  gas 
making  and  distillate  is  used  in  combination  with  the 
steam  in  the  manufacturing  process. 

When  this  plant  was  taken  over  there  were  but 
1114  miles  of  mains  which  have  now  been  replaced 
by  33  miles  of  large  size,  ample  mains.  A  most  aggres- 
sive campaign  has  been  conducted  to  increase  the 
number  of  consumers  and  the  volume  of  gas  required 
and  a  general  reduction  in  rates  has  been  effected. 

The  Oregon  Power  Company  is  under  the  con- 
trol and  management  of  H.  M.  I3yllesby  &  Company 
of  Chicago,  M.  D.  Spencer  being  district  manager  at 
Eugene  at  the  time  this  article  was  written.  Subse- 
quently Air.  Spencer  took  charge  of  the  company's 
interests  in  northern  Washington  and  has  been  suc- 
ceeded by  R.  M.  Jennings. 


N.  E.  L.'A.  CONVENTION  AT  SEATTLE. 

The  annual  convention  of  the  National  Electric 
Light  Association  will  be  held  in  the  state  armory  at 
Seattle  June  9  to  15,  1912.  This  building  has  a  con- 
vention hall  with  a  floor  area  of  6000  sq.  ft.  in  addi- 
tion to  a  gallery  and  two  smaller  meeting  rooms.  It 
also  has  an  area  of  8000  sq.  ft.  for  exhibition  purposes. 

In  addition  to  the  technical  and  commercial  ses- 
sions, the  various  manufacturers  will  present  an  ex- 
tensive exhibit  of  electrical  apparatus. 

The  railroads  will  give  special  round-trip  rates 
from  Eastern  points  with  full  choice  of  routing.  W.  J. 
Grambs  of  Seattle  has  charge  of  these  arrangements 

locally. 

As  the  association  already  has  nearly  ten  thou- 
sand members  a  large  attendance  is  anticipated  at  this 
first  Western  convention.  The  Pacific  Coast  mem- 
bers plan  to  make  this  the  most  notable  meeting  in 
the  history  of  the  organization. 


PLANT  VALUATIONS. 

Br    ■«'.    D.    SCOTT. 

In  the  days  of  small  industries,  when  it  became 
necessary  to  take  account  of  stock  for  the  purpose 
of  finding  the  standing  of  an  enterprise,  or  in  the  event 
of  a  contemplated  sale,  the  task  was  not  one  of  great 
magnitude  as  compared  with  that  of  placing  a  value 
upon  the  property  of  any  of  the  larger  enterprises  of 
the  present  time.  Take  for  example,  an  inventory  of 
a  general  merchandise  business.  An  actual  count  and 
appraisement  of  the  tangible  property  was  limited  to 
one,  or  at  the  most,  a  few  buildings  and  their  contents. 
There  remained  but  the  accounts  receivable  and  ac- 
counts payable  to  complete  the  tangible  property. 
There  was  but  one  intangible  asset — "the  good  will" 
that  something,  the  personnel  of  the  business  or- 
ganization which  had  built  up  the  standing  of  the 
business  in  the  community  which  it  served  and  which 
in  turn,  contributed  to  its  existence. 

Today  we  have  a  newer  and  larger  term  in  more 
or  less  common  use,  to  an  extent  synonymous  with 
good  will,  "going  value."  This  term  means  not  only 
the  feeling  of  the  community  toward  any  particular 
enterprise,  but  further  represents  the  organization 
elTort,  the  time,  money  and  men  spent  in  bringing 
from  nothing  a  properly  co-ordinated  whole,  which 
will  perform  the  functions  of  any  particular  enterprise 
with  maximum  efficiency. 

Take  a  large  enterprise  which  has  been  estab- 
lished for  any  considerable  period.  Consider  its  tan- 
gible property  and  the  number  of  points  of  valuation 
lo  be  determined.  We  have  book  value,  first  cos<:  in 
service,  reproduction  cost,  and  present  value  for  prop- 
erty, which  may  be  scattered  over  an  area  of  thou.s- 
ands  of  square  miles. 

Let  us  first  consider  book  value.  It  might  at  first 
sight  appear  as  though  the  physical  appraisement  of 
a  property  should  not  consider  this  item,  but  there 
are  two  radically  opposed  systems  of  accounting  which 
will  influence  any  comparative  figures. 

There  is  the  theory  of  accounting  which  has  as  a 
basis  that  plant,  like  matter,  is  indestructible:  that 
a  capital  expenditure,  once  made,  is  permanent;  and 
that  even  though  the  plant  itself  may  have  been  re- 
placed by  new  construction,  the  enterprise  is  entitled 
to  charge  such  rates  for  its  service  as  will  enable  it  to 
pay  a  reasonable  return  upon  its  entire  investment. 

For  instance,  take  as  an  example  a  railroad  which 
had,  in  the  early  days  of  its  development,  uuilt  into  a 
comparatively  unsettled  community.  The  roadbed 
was  of  necessity  lightly  constructed,  the  grades  were 
heavy,  the  bridges  were  light.  Had  this  sort  of  con- 
struction not  been  placed,  the  enterprise  would  not 
have  been  able  to  sell  its  transportation  at  a  figure 
which  would  attract  the  maximum  traffic  and  pay  a 
reasonable  return  upon  the  investment. 

The  community  grows,  and  to  provide  adequate 
facilities  for  the  increased  traffic,  it  becomes  necessary 
to  replace  the  light  bridges,  reduce  the  grades  and  per- 
haps change  entire  stretches  of  the  right-of-way.  Now 
it  is  argued  that  without  the  first  track,  those  light 
bridges  and  the  heavy  grades,  this  second  and  im- 
proved construction  could  not  have  existed.     Hence, 

ipaper  presented  before  Portland  Section,  A.  I.  E.  E.,  Octo- 
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a  rale  slioiikl  be  charged  lor  the  i>r(.'scin  scr\ic(.'  ren- 
dered, whicli  will  not  only  pay  on  the  existing  invest- 
ment, but  the  present  rate  for  service  should  include 
an  earning  on  the  capital  investment  made  on  the  or- 
iginal plant,  although  the  original  plant  may  have  dis- 
appeared. 

In  counter  distinction  to  the  foregoing  is  a  system 
of  accounting  which  considers  providing  a  fund  to  be 
laid  aside  out  of  earnings,  that  will  provide  for  new 
plant,  when  existing  plant  has  to  be  replaced  because 
of  inadequacy,  obsolescence  and  deca}-  or  deteriora- 
tion from  natural  and  usual  causes.  In  theory  with 
this  system  of  accounting,  the  plant  is  always  main- 
tained at  a  point  near  its  cost  in  service  value,  through 
maintenance. 

It  has  been  held  that  the  item  of  depreciation 
should  be  applied  to  keeping  a  property  up  to  its  in 
service  value,  but  some  of  the  larger  corporations 
have  considered  that  the  term  depreciation  covers  only 
such  expenditures  as  are  to  be  made  to  cover  expected 
replacements  necessar}-,  through  inadequacy,  obsoles- 
cence and  decay  or  deterioration ;  as  previously  men- 
tioned. Repairs  cover  such  expense  as  is  necessary  to 
replace  short  lived  parts,  or  to  otherwise  keep  the  prop- 
erty in  a  state  of  proper  operating  efficiency.  Repairs  to 
be  taken  care  of  from  current  earnings  and  to  be  con- 
sidered as  a  direct  operating  expense — while  depre- 
ciation is  taken  care  of  from  a  fund  set  aside  out  of 
the  earnings  and  gradually  allowed  to  accumulate 
during  the  useful  life  of  property. 

An  instance  is  called  to  mind  concerning  a  munici- 
pal investigation  covering  rates  of  a  public  service  cor- 
poration, in  which  the  statements  of  its  experts  in  the 
rate  making  regulation  were  contrasted  with  the  state- 
ments of  the  same  experts  at  a  previous  inquiry  re- 
garding taxes.  It  was  a  hard  matter  to  make  clear 
to  the  investigating  body  wh\'  a  property  might  justly 
have  one  value  for  rate  adjustment  and  another  quite 
lower  value  for  the  purposes  of  taxation. 

First  cost  in  service  valuations  will  apply  more 
generally  to  the  affairs  of  the  company  itself,  and  serve 
as  a  check  upon  the  actual  construction  of  the  plant. 
Their  greatest  value  aside  fn>m  their  use  in  prepara- 
tion of  cost  studies  for  additions  is  that  of  placing 
an  original  value  upon  plant  displaced  through  new 
construction.  In  order  that  the  book  value  of  any 
property  may  be  in  strict  accordance  with  the  actual 
plant,  it  is  necessarj-  to  credit  the  construction  account 
with  such  removals  as  may  be  made  from  time  to 
time.  This  credit  should  represent  in  value  what 
such  plant  cost  originally  and  it  should  include  all 
charges  both  direct  and  indirect,  which  have  entered 
into  the  cost  of  the  work.  It  is  not  sufficient  to  credit 
the  construction  account  with  the  bare  cost  of  labor 
nnd  material,  but  other  expense  such  as  general  office, 
supervision,  engineering  and  interest  on  the  sum  in- 
vested during  the  construction  in  process  period, 
should  be  added  to  the  bare  expense  of  actually  per- 
forming the   work. 

Reproduction  cost,  or  as  it  is  sometimes  defined, 
the  cost  to  reproduce  new,  is  the  value  more  generally 
made  use  of  in  preparing  figures  for  a  physical  valua- 
tion of  a  property.  In  order  to  arrive  at  such  re- 
production cost  figures,  a  detailed  summary  of  all 
units  comprising  the  physical  plant,  such  as  material 
(supplies  on  hand),  equipment,  buildings,  property  and 


rights  (if  way,  togeiiier  with  their  respective  costs 
taken  as  of  a  certain  date,  are  sunniiarized  to  accord 
with  tile  plant  and  property  as  it  exists  at  that  date, 
."^uch  a  compilation  of  data  might  be  called  an  inven- 
tory, and  falls  logically  into  four  distinct  parts :  the 
collection  of  field  data,  the  making  of  summaries,  the 
appraisement,  and  the  determination  of  the  amount  of 
construction  in  process. 

In  making  the  ai^praisement,  if  figures  represent- 
ing the  unit  cost  prevalent  at  the  time  the  valuation  is 
l)repared,  are  used,  some  items  will  be  found  which 
cost  more  to  construct  at  the  time  of  their  placing  in 
service,  than  they  would  at  the  time  of  taking  the  in- 
ventory, due  to  advancement  in  the  art  or  improved 
organization  methods.  As  a  balance  against  this 
there  will  be  other  items  which  undoubtedly  are  worth 
more  in  the  present  instance  than  they  were  at  the 
time  the  construction  was  placed.  For  instance,  it 
might  be  cited  that  should,  through  municipal  legis- 
lation or  far  sightedness,  a  public  service  corporation 
place  underground  construction  on  unpaved  streets, 
which,  after  the  laying  of  this  construction,  were 
paved,  it  would  be  only  right  and  just  that  the  cor- 
])oration  in  question  should  have  the  right  to  con- 
sider the  underground  construction  so  laid,  as  to  have 
appreciated  in  value  by  the  additional  cost  which 
would  be  entailed  should  it  be  necessary  for  them  to 
I)lace  this  construction  in  pavement  rather  than  in 
the  unpaved  streets  as  was  originally  done. 

It  is  thought  that  lack  of  consideration  of  this 
just  appreciation  has  existed  in  various  rate  inquiries 
and  that  in  one  or  two  instances  the  investigating 
bodies  have  not  allowed  for  this  appreciation,  but  when 
it  is  considered  that  in  the  taxation  of  any  property, 
its  accrued  value,  due  to  the  growth  of  the  community 
is  used  as  a  basis  of  assessment,  it  would  appear  no 
niore  than  just  to  allow  for  appreciation  of  properties 
in  the  taking  of  inventories  on  physical  equipment. 

.After  having  obtained  the  necessary  data  and 
placed  upon  it  a  value,  the  serious  question  of  depre- 
ciation must  next  be  determined.  Considerable  mis- 
understanding has  existed  with  regard  to  the  term  de- 
])reciation  and  the  term  is  used  in  more  or  less  con- 
tradictory language  even  in  court  decisions.  \\'el)- 
ster  defines  depreciation  as  "the  act  or  state  of  lessen- 
ing the  worth  of,"  and  the  depreciation  of  a  property 
should  not  be  confused  with  the  method  of  laying  aside 
funds  for  its  ultimate  replacement. ,  While  the  fund 
may  be  called  depreciation  reserve,  or  it  may  be  called 
replacement  reserve,  this  fund  itself  should  not  be  con- 
fused with  the  actual  lessening  in  worth  of  ihe  prop- 
erty. 

Some  of  the  larger  corporations  have  carefully 
estimated  how  long  the  various  units  which  go  tovvard 
making  up  their  entire  plant  will  remain  in  service 
— not  alone  wearing  value,  but  also  considering  the 
time  at  which  the  particular  part  of  the  plant  under 
consideration,  will  of  necessity  have  to  be  replaced, 
through  inadequacy,  or  improvements  in  the  art.  It 
is  often,  in  larger  projects,  impossible  to  estimate  on 
an  original  investment  beyond  a  given  period,  because 
if  this  is  done,  too  large  a  capital  expenditure  would 
be  necessitated  in  the  first  place,  and  it  becomes  pref- 
erable to  take  a  basis  of  15,  20  or  25  years  as  the  re- 
placement period  for  some  of  the  particular  portions  of 
the   plant;   not   because   these   particular   items   have 
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become  defective  through  use,  but  because  thej-  would 
have  become  ins'    '  '         nvth  of  the  com- 

munity, or  oh-  yrovement. 

It  has  :,  gesied   by  some  that  in  a  large 

corporation  ::  .i  _  necessarj-  to  set  aside  a  deprecia- 
tion fund — that  the  plant  as  a  whole  would  be  so  large 
and  contain   -  ■  y  different  parts  which  are  being 

replaced  frc:..  :o  time  that  the  depreciation  fund 

becomes  unnecessary,  and  that  repairs  made  out  of  the 
current  earning-  ■  '  ike  entire  care  of  the  lessening 
in  worth  of  the  With  any  large  plant  at  the 

present  tin: :  of  the  electrical   in- 

dusir)-,  the    ^^..._ .    ...c  art  has  not  reached 

such  stabilit}^  as  will  permit  of  any  such  gradual  re- 
newals. In  fact,  it  might  be  generally  assumed  that 
there  are  cycles  of  replacement  periods,  and  that 
should  no  fund  have  been  pro^nded  as  a  reserve  for 
replacements,  for  two  or  three  years  during  these  ex- 
tensive replacement  periods,  the  dividend  and  earning 
power  would  be  greatly  impaired. 

It  is  thought,  in  c--^--^--^  n  with  a  plant  valua- 
tion, the  figures  of  whic  be  used  in  connection 
with  the  me-  :^g  rates,  that  no  deprecia- 
tion should    --   -         jw  an  in-service  value — 

that  is,  to  maintain  an  efficient  operating  organization, 
and  to  give  satisfactor\'  service,  the  plant  would  not 
be  allowed  to  depreciate,  as  a  whole,  much  below  its 
reproduction  cost.  Should  however,  the  figures  pre- 
pared be  used  as  a  basis  for  taxation,  the  property 
should  be  allowed  to  appreciate  to  a  point  near  its  re- 
sale value.  In  other  words,  its  actual  present  worth 
should  be  taken  as  a  basis  for  taxation. 

The  Ford  Franchise  Tax  Commission  of  the  State 
of  Xew  York  ha?  taken  this  into  account,  and  has 
allowed,  in  the  rx'ng  of  taxes,  corporations  to  reduce 
their  under^  nduit  construction  to  a  zero  value, 

on  an  anni;  iation  basis  of  3  per  cent.    Other 

portions  of  t  they  have  permitted  reducing  to 

a  10  per  cent  value.  On  other  portions  they  require 
that  a  7-  '  -'  -  -•  value  should  be  maintained,  claim- 
ing tha"  of  the  intricate  and  delicate  parts 
of  the  '  should  the  property  depre- 
ciate t  ---nt  of  its  value,  it  would  be 
r  efficient  senice  and  retain  this 
nt  in  use.  The  value  of  the  phys- 
iusi  of  course  be  recognized,  has 
no  relation  whatever  to  the  amount  of  money  the  cor- 
pora:: on  may  have  to  its  credit  in  the  bank;  nor  have 
ra:e=  for  service,  so  far  as  we  have  ever  heard,  been 
lasel  on  the  amount  of  the  companj-'s  surplus  or  re- 
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-nember  that  while  the 
.CSS  of  value  where  it  ac- 
tions   for   properties   that 
worn  out  or  superseded,  he  should  not  be 
'    "■'  z  hvjxjihetical  or  academic  values. 
he  present  value  figures  for  any 
worth,  it  is  necessary-  that  the 
.^   ]je  carefully  investigated  and  that 
-ion  be  paid  to  the  matter  of  present 
-:lv  be  arrived  at  by  an  actual  ex- 
'  erty  in  question  bj'  persons  thor- 
of  the  features  of  the  parti  c- 


UNITED  STATES  OIL  INVESTIGATION. 

The  United  States  Bureau  of  5iiines,  in  following 
out  its  investigations  into  petroleum,  has  just  issued 
Bulletin  Xo.  19,  on  the  Ph^^sical  and  Chemical  Prop- 
erties of  the  Petroleum  of  the  San  Joaquin  Valley, 
California,  by  In'ing  C.  .-^llen  and  W.  A.  Jacobs.  In 
detailing  the  investigations  which  are  to  be  conducted 
by  the  Bureau  of  Mines,  the  authors  say  in  their  in- 
troduction : 

''Realizing  the  great  importance  and  wide  appli- 
cation of  petroleum  and  its  products  for  fuel,  lighting 
and  lubrication,  and  the  absence  of  authentic  and  com- 
prehensive information  in  the  literature  on  the  com- 
mercial value  of  American  petroleums,  the  United 
States  Geological  Survey  has  for  a  number  of  3'ears 
been  making  anah'ses  and  other  examinations  of  these 
c-ils  and  their  products.  In  1907  the  technologic 
branch  of  the  Sur\re5-  began  a  study  of  certain  eco- 
nomic problems  having  to  do  with  the  natural  min- 
eral oils.  The  prime  object  of  the  investigations  was 
to  determine  the  economic  value  of  the  petroleums 
and  natural  gases  in  the  United  States  with  special 
leference  to  the  supplies  in  the  public  lands,  and  to 
ascertain  how  these  resources  could  be  utilized  in  the 
industries  wtih  the  least  waste  and  greatest  efficiency. 

"This  work,  which  is  now  being  conducted  by  the 
{.•etroleum  section  of  the  Bureau  of  Mines  under 
a-jiihority  of  the  act  of  Ma5-  16,  1910,  ^A^11  include  the 
collection  at  the  wells  and  refineries  of  information  as 
to  the  following  details : 

"Facilities  for  handling  and  storage  at  the  wells. 
Facilities  for  transportation,  whether  by  pipe  line,  rail, 
or  water. 

"Distance  to  the  nearest  port  or  center  of  industry 
and  time  necessary-  for  deliver?-.  Facilities  for  stor- 
age at  such  point  of  delivery.  Suitability  of  the  crude 
oil  for  fuel,  or  the  treatment  necessary  to  convert  it 
most  economically  into  the  best  fuel;  best  processes 
of  refining  or  of  converting  the  crude  oil  into  its  man^^ 
products ;  the  examination  of  these  products :  the  util- 
ization of  the  by-products  and  residues  of  the  refin- 
eries :  the  collection  of  adequate  and  reliable  samples, 
and  the  complete  chemical  and  physical  examination 
of  these  samples  in  the  laboratory. 

"It  is  hoped  that  the  information  thus  obtained 
will  render  possible  the  establishing  of  suitable  speci- 
fications for  gasolines,  kerosenes,  certain  lubricants, 
and  fuel  oils.  In  the  near  future  a  study  will  also  be 
made  of  the  problems  involved  in  the  most' economical 
utilization  of  the  heavy  crude  oils  in  the  various  types 
of  internal-combustion  engines. 

-'The  gas-producer  problem,  because  of  its  im- 
portance, will  also  be  investigated,  as  a  producer  cap- 
able of  converting  the  hea^y  oil  residues  directly  and 
completely  into  a  combustible  gas  would  be  of  para- 
mount value  to  the  oil  industry-. 

'•The  art  of  burning  hea^i"  oils  under  boilers  for 
steam  raising  has  not  been  developed  to  its  highest 
efficiemcT  and  a  thorough  study  of  this  problem  also  is 
to  be  undertaken. 
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TEST  OF  WESTERN  CEDAR  POLES. 

The  results  of  an  exhaustive  series  of  tests  on  the 
strength  of  round  cedar  poles  are  so  contrary  to  the 
general  notion  as  to  make  a  brief  summary  of  in- 
terest to  all  pole  users.  The  tests  were  performed 
under  the  supervision  of  A.  H.  Grisvvold,  plant  engi- 
neer of  the  Pacific  Telephone  and  Telegraph  Com- 
pany, R.  T.  Joslin  being  the  inspecting  engineer  in 
charge. 

Heretofore,  poles  for  use  in  the  Western  States 
have  been  purchased  upon  the  basis  of  Eastern  specifi- 
cations and  it  has  long  been  suspected  that  the  pole 
strength  exceeded  service  requirements.  These  suspi- 
cions were  more  than  confirmed  by  the  tests  and  as  a 
consequence  the  company  has  issued  a  new  set  of 
specifications  which  will  bring  about  a  great  saving  in 
the  cost  of  poles  purchased. 


to  show  the  deflection  at  the  various  loads.    The  aver- 
age results  in  each  case  were  as  follows: 

Per  cent  Weight 

Modulus  of         Rings       per 

Kind  ot  of      Moisture  Sapwood     per       cu.   ft.     Lioad  at 

Pole.  Rupture. Content.  Area.         Inch.     In   lb.      Failure 


Rupture. Content.  Area. 
10.1  26.254 


Western     cedar 

from   Idaho.  .5268.53 

I'ort  Orford  ce- 
dar from  Ore- 
gon      7218.38        12.061 

Western  cedar 
from  Oregon 
and  Wash- 
ington       53r)3.185      15.152      33.99 


20.324      22.741      2214,31 
15.99        26.654      3039.43 

11.933      21.947      1928. 6G6 


The  principal  sources  of  weakness  in  Western 
cedar  in  order  of  their  importance  seemed  to  be  (1)  In- 
jury to  sapwood  due  to  teredo  pitting,  bark  trimmer's 
i>x  cuts  or  bruising;  (2)  rapid  growth;  (3)  excessive 
sapwood;  (4)  weather  checks;  (5)  knots;  no  center  rot 
was  encountered. 
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Graphic  Computing  Chart   Showing  Pole  Circumference   to  Withstand   Rupturing  Moment. 


During  the  test  every  endeavor  was  made  to  dupli- 
cate actual  field  conditions.  The  poles  were  of  round 
cedar,  with  sapwood,  stripped  of  bark.  Six  feet  of  the 
pole  was  rigidly  held  so  as  to  act  as  a  beam  solidly 
encased  at  the  ground  line.  The  pull,  as  horizontally 
applied  near  the  top  of  the  pole,  was  measured  by  a 
direct  reading  dynamometer,  carefully  calibrated. 

The  observed  data  included  a  measurement  of  the 
top  deflection,  the  moisture  content  at  the  point  of  fail- 
ure, the  pole  dimensions  and  weight,  and  the  dynamo- 
meter reading  at  the  time  of  fracture  of  both  sapwood 
and  heart.  Photographs  were  taken  in  each  case  to 
show  the  character  of  the  fracture  and  the  modulus  of 
rupture  was  calculated  from  the  observed  data. 

In  all,  81  poles  were  tested,  there  being  an  equal 
number  of  Western  cedar  from  Idaho,  Port  Orford 
cedar  from  Oregon,  and  Western  cedar  from  Oregon 
and  Washington.  These  were  segregated  into  25, 
30  and  35  ft.  lengths  of  6,  7,  8  and  9  in.  top,  were  sum- 
mer cut  and  well  seasoned.  In  each  case  the  data  were 
carefully  tabulated  and  individual  curves  were  drawn 


The  results  show  that  Port  Orford  cedar  is  supe- 
rior to  Western  cedar  and  also  that  it  gives  a  more 
consistent  performance,  due  probably  to  its  uniformity 
in  age  and  quality.  Weather  checks  are  an  important 
factor  in  the  weakening  of  Port  Orford  cedar  and  rapid 
growth  makes  a  weak  pole.  The  average  of  all  these 
results  have  been  summarized  and  combined  with  sim- 
ilar observations  by  the  American  Telephone  and  Tele- 
graph Company  on  the  accompanying  chart,  whose 
curves  show  the  moments  required  for  rupture  of  the 
various  classes  of  round  wooden  poles. 

From  this  chart  it  is  possible  to  directly  read  the 
size  of  pole  necessary  to  withstand  a  given  pull.  For 
instance,  a  30  ft.  pole  subjected  to  2000  lb.  pull  will 
have  a  moment  of  60,000  ft.  lbs.  Following  the  60,000 
line  to  its  intersection  with  the  Port  Orford  cedar 
curve,  we  find  that  a  pole  having  a  circumference  of 
31.7  in.  at  the  ground  line  will  suffice,  while  Eastern 
short-leaf  yellow  pine  requires  33.6  in..  Western  cedar 
from  Idaho  or  W^ashington  35  in.,  chestnut,  35.7  in., 
and  Eastern  cedar  40.8  in. 
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"NEW    BUSINESS"    METHODS    FOR    THE 
SMALL  CENTRAL  STATION". 

BY    ARTHUR   GUNN. 

"New  Business"  methods,  as  its  name  implies,  is 
the  process  of  securing  new  business,  and  thereby 
increasing  the  revenue  and  usefulness  of  the  central 
station.  In  every  company,  the  "New  Business"  get- 
ling  is  so  closely  connected  with  other  departments 
of  the  business,  and  particularly  so  in  the  small  sta- 
tion where  the  entire  management  devolves  on  one 
man,  that  it  is  impossible  to  discuss  the  methods  in 
this  department,  without  incidentally,  at  least,  touch- 
ing on  some  features  which  might  technically  tie  con- 
sidered to  lie  outside  of  the  subject. 

By  a  "small"  central  station  we  may  consider  as 
defined  the  company  which  is  too  small  to  have  an 
executive  staff,  and  where  the  responsibilities  of  all 
departments  rest  upon  one  man  as  manager.  One  ad- 
advantage  at  least  can  be  said  to  pertain  to  this  ar- 
rangement— all  departments  are  in  close  relation  and 
harmony  with  each  other.  Such  a  manager  does  not 
have  to  contend  with  departmental  indifference  and 
jealousy  which  is  often  a  serious  factor  of  trouble  in 
larger  companies. 

"The  man  behind  the  gun"  is  an  essential  element 
in  this,  as  every  human  problem.  Let  us  first  take 
stock  of  our  manager.  He  must  be  a  man  of  excel- 
lence in  many  characteristics,  for  to  succeed  he  must 
show  ability  in  many  directions.  The  man  who  has 
the  essential  characteristics  to  make  a  really  success- 
ful manager  for  a  small  central  station  is  the  best  pos- 
sible timber  for  manager  of  a  large  one — and  to  that 
position  he  may  well  aspire  to  attain,  either  through 
the  development  of  his  small  company  into  a  large 
one,  or  from  opportunities  rising  from  the  notable 
character  of  his  work.  Successful  managers  of  small 
plants  are  not  so  numerous  as  to  be  individually  in- 
conspicuous from  their  number. 

I  would  name  as  the  essential  characteristics  of 
such  a  man 

Dissatisfaction. 
Ambition, 
Intelligence. 
Information, 
Industry, 
Tact, 

Perseverance,  f 

Courage, 
Commonsense. 

Rather  a  formidable  list  is  it  not?  And  yet  the 
absence  of  any  of  these  is  a  serious  handicap.  He 
r.'.ust  be  perpetually  dissatisfied  with  what  he  is  and 
what  he  has  accomplished— he  must  not  "get  stuck 
on  himself."  He  must  have  ambition  for  greater  and 
better  things.  He  must  have  intelligence,  and  must 
have,  or  obtain,  information.  It  seems  almost  a  jest 
to  say  that  the  man  with  so  many  things  to  do 
should  be  industrious,  but  in  this  connection  we  are 
reminded  of  the  witty  preacher's  definition  of  a  lazy 
man  as  "The  fellow  who  spends  so  much  time  domg 
what  he  wants,  that  he  has  no  time  for  doing  what 
he  ought."  And  finally  in  dealing  with  his  consum- 
ers, actual  and  prospective,  he  certainly  will  need  tact, 
perseverance,  courage  and  common  sense. 

-Pa^er    presented    at    Spokane    meeting;   Northwest    Electric 
Light  and  Power  Association. 


Now  let  us  take  the  case  of  the  average  small 
central  station,  in  which  one  man  is  manager,  super- 
intendent, sales  agent,  and  perhaps  lineman  and  sta- 
tion operator.  We  will  assume  that  this  man  is  fairly 
qualified  for  his  position,  that  is,  that  he  has  a  fair 
working  knowledge  of  the  business.  How  can  he 
best  increase  the  business  of  the  company? 

First :  He  must  bend  his  energies  to  giving  sat- 
isfactory service. 

The  customer  of  an  electric  light  and  power  plant 
is  paying  his  money  in  the  expectation  of  receiving 
a  certain  definite  commodity.  That  commodity  is 
electric  energy  to  be  delivered  continuously  for  cer- 
tain hours  during  each  twenty-four,  at  an  agreed  volt- 
age, and  within  agreed  limits  as  to  quantity.  Unin- 
terrupted service,  and  regular  voltage  are  essential. 
While  opration  does  not  properly  come  under  the 
head  of  "New  Business,"  "New  Business"  succees  is 
so  dependent  upon  it,  that  we  are  justified  in  mention- 
ing it.  Our  manager  of  the  small  plant  will  keep  his 
lines  and  generating  station  in  the  best  operating  con- 
dition and  efficiency  of  operation  that  faithful  effort 
and  the  means  at  his  command  will  allow.  He  will 
take  care  of  all  trouble  as  promptly  as  possible.  K 
consumer  left  in  the  dark  for  a  single  night  through 
the  fault  or  negligence  of  the  company  never  feels 
that  any  credit  is  due  the  company  for  the  service 
furnished  for  the  rest  of  the  year.  Meter  reading  and 
testing  have  an  important  bearing  on  the  relations 
between  the  company  and  the  consumer.  A  discour- 
teous meter  reader  can  make  more  trouble  for  the 
company  in  one  month  than  an  accommodating  man- 
ager can  straighten  out  in  six.  Too  much  care  can- 
not be  taken  in  handling  complaints.  A  complaint 
properly  handled  to  the  satisfaction  of  the  consumer 
will  do  as  much  toward  getting  new  business  for  the 
company  as  any  other  method  which  the  company 
may  employ. 

Our  manager  must  have  tact  and  courtesy. 

Too  many  managers  of  plants  big  and  little  ap- 
pear to  assume  that  in  furnishing  service  to  their 
customers  they  are  conferring  a  favor,  and  are  dic- 
tatorial and  even  rude  in  their  treatment  of  them. 
The  true  statement  is  that  he  is  giving  value  for  value 
received,  and  his  motto  should  be  "Charge  what  the 
service  is  worth,  and  deliver  all  that  the  customer  pays 
for."  If  he  is  convinced  that  his  rates  are  fair,  and 
proportioned  to  the  cost  of  service,  he  has  nothing 
to  apologize  for  and  should  never  allow  himself  to 
be  put  upon  the  defensive  or  in  an  apologetic  attitude. 
But  he  should  remember  that  the  difference  between  a 
large  consumer  and  a  small  one  is  a  diffecence  in  quan- 
litv  and  not  in  quality,  and  that  his  duty  to  each  is 
equally  great.  Every  customer  is  entitled  to  be  treated 
as  courteously  as  though  he  were  the  most  important 
patron  which  the  company  had,  and  that  it  was  ab- 
solutely   necessary    that    the    company    should    have 

his  business. 

The  successful  "New  Business"  man  will  con- 
stantly live  in  the  atmosphere  of  his  work.  He  will 
rise  with  it,  stay  with  it.  go  to  bed  with  it  &nd  sleep 
with  it.  To  illustrate :  The  manager  in  a  town  of  a 
thousand  people,  near  here,  who  has  been  very  suc- 
cessful, writes:  "I  know  of  no  special  methods  of 
getting  business  in  a  small  town  only  to  put  in  every 
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minute  working.  On  my  way  to  and  from  woriv  I 
call  on  prospectives.  I  also  do  soliciting  right  along 
with  my  wiring  work.  Sometimes  I  take  men  and 
tools  and  materials  right  up  to  a  house ;  estimate 
and  wire  it.  I  have  gotten  the  very  hardest  ones  to 
come  through  by  this  method,  as  there  seems  to  be 
a  sensitiveness  about  being  passed  up  for  the  next 
neighbor."  This  man  certainly  lives  in  the  atmos- 
phere of  his  business,  and  exhibits  well  directed  en- 
ergy and  a  keen  judgment  of  human  nature  as  well. 

Of  the  uses  of  electric  energy  there  are  no  end, 
and  in  this  paper  we  deal  with  general  principles 
lather  than  with  details  of  specific  apparatus.  The 
electric  iron  has  become  almost  universal — electric 
cooking  devices  are  plentiful.  Power  applications  are 
limited  only  by  the  ingenuity  of  the  "new  business" 
man  and  the  size  of  the  field.  Electric  soldering  irons, 
glue  melting  pots,  vulcanizers,  heating  pads,  milk 
warmers,  fans,  and  other  apparatus  can  be  put  out  in 
even  the  smallest  communities.  We  give  a  few  points 
which  have  been  furnished  us  by  various  managers. 

One  writes :  "Upon  fitting  out  a  house  and  turn- 
ing on  the  light?.  I  call  in  the  neighbors  to  inspect  it. 
The  people  whom  I  have  just  lighted  are  more  en- 
thusiastic at  this  time  than  any  other  and  will  do  more 
to  help  me  to  secure  business  than  at  any  other  time. 
Unless  I  sell  an  iron  and  a  toaster  outright  T  place 
them  on  trial  for  thirty  days.  T  advertise  the  cost  per 
hour  to  operate  the  different  appliances  so  there  can 
be  no  misunderstanding.  I  try  to  keep  everybody  sat- 
isfied, because  in  a  small  town  a  good  knocker  can 
go  the  rounds  in  a  very  short  time." 

Another  furnishes  a  good  "don't"  hmt.  "T  never 
place  an  electric  device  which  is  an  excessive  current 
eater  in  the  hands  of  a  customer  who  is  liable  to  fail 
to  understand  in  advance  the  apparently  excessive 
bills  which  will  naturally  follow  such  an  installation." 

Efficiency  should  be  the  motto  of  every  installa- 
tion. Seek  to  give  the  customer  that  from  which  he 
will  get  the  largest  possible  return  for  his  money. 
Never  be  tempted  to  load  a  customer  up  with  an  ex- 
cessive power  or  lighting  installation. 

Seek  to  build  up  your  business  upon  lines  already 
constructed,  rather  than  to  spread  out  too  fast  in  new 
construction.  Work  to  the  end  of  having  every 
house  and  building  reached  by  your  lines  connected, 
and  the  maximum  economical  use  of  electric  energy' 
at  each  location,  rather  than  a  widespread  system 
with  sparse  connections. 

For  the  rural  town,  investigate  the  possibility  of 
the  country  line.  The  farmer's  telephone  lines  have 
covered  the  country,  and  the  farmer's  electric  lines 
should  follow  them.  ]\Iany  farmers  will  advance  the 
cost  uf  construction,  part  or  all  of  which  may  be  re- 
turned to  them  by  applying  it  upon  their  bills.  Farm- 
ers are  liberal  power  users  when  convinced  of  its 
practicability  and  economy. 

In  working  up  business  in  a  new  locality  or  ex- 
tension, avoid  holding  public  meetings — work  man  to 
man.  However  enthusiastic  a  meeting  may  appear 
to  be,  it  is  usually,  consciously  or  unconsciously,  hos- 
tile to  the  man  who  has  a  scheme  to  present.  The 
average  American  loves  to  make  a  speech,  whether  he 
has  knowledge  of  the  subject  or  not.    In  such  a  meet- 


ing, the  ill  considered  remarks  of  your  friends  may 
il'>  damage,  and  criticism  and  opposition  are  liable 
lo  spread  like  wild  fire.  No  opportunity  is  given  at 
tlie  ordinary  public  meeting  to  "close  up,"  and  busi- 
ness not  covered  by  a  signed  contract  is  not  yet  se- 
cured. 

Last  of  all,  never  forget  that  "New  Business"  get- 
ting is  for  the  purpose  of  making  money  for  your 
company,  and  never  be  tempted  to  take  on  business 
at  unprofitable  rates,  or  of  an  unsubstantial  nature 
where  the  construction  expense  may  be  a  dead  loss 
lo  your  company  if  the  consumer  fails. 

It  is  important  that  the  manager  who  wishes  to 
develop  the  use  of  electric  energy  should  keep  him- 
self as  fully  informed  as  possible  regarding  the  man- 
ifold applications  of  this  agency,  in  the  forms  of 
l)ower,  light  and  heat.  In  his  comparative  isolation, 
the  first  and  most  natural  source  of  information  is 
the  printed  page.  Every  station  manager  should  take 
and  read  not  one,  but  several  electrical  publications 
-advertisements  and  all.  Indeed  from  the  "Xew 
lUisiness"  standpoint,  if  he  had  to  make  a  choice,  we 
should  recommend  that  he  read  the  advertisements 
rather  than  the  text.  The  flood  of  circulars  and  price 
lists  which  he  naturally  receives  or  which  can  be  had 
for  the  asking,  is  also  a  source  of  valuable  informa- 
tion— making  due  allowance  for  extravaga-nt  claims 
and  fitness  for  his  locality.  If  he  has  the  intellect 
and  common  sense  which  his  position  demands,  he 
will  not  be  lead  by  a  manufacturer's  circular  to  order 
a  pipe  thawing  transformer  outfit  if  he  is  located  in 
I'lorida — l)ut  he  may  note  the  value  of  a  forge  blower 
fr>r  his  busy  local  blacksmith. 

The  periodical  visits  of  the  traveling  salesman  will 
lie  welcomed  by  the  bright  manager.  More  and  more 
these  representatives  of  the  supply  trade  are  men  of 
technical  ability  and  training,  and  gentlemen  as  well, 
from  whom  valuable  information  and  practical  sug- 
gestions may  be  obtained.  They  not  only  will  keep 
him  advised  of  the  latest  developments  in  the  elec- 
lical  field,  but  often  will  instruct  and  co-operate  with 
him  in  sales  campaigns  which  will  be  of  the  greatest 
benefit.  The  man  who  repels  the  traveling  salesman 
for  fear  he  may  sell  him  something  is  dodging  one 
of  his  best  instructors. 

Another  great  source  of  information,  which  per- 
haps can  only  be  enjoyed  in  a  limited  way  by  many, 
is  the  observation  which  comes  through  travel.  The 
great  companies  have  scouts  always  on  the  move 
to  learn  the  best  methods  and  means  by  personal  ob- 
servation. But  even  the  manager  of  the  smallest 
company  may  visit  the  metropolis  of  his  district  once 
or  more  each  year,  and  no  such  visit  should  be  made 
u  ithout  coming  in  personal  contact  with  the  repre- 
sentatives of  the  large  companies  in  such  city.  Such 
\isits  are  usually  welcomed  by  these  companies,  for, 
though  he  may  not  realize  it  he  will  give  as  well  as 
receive  -for  the  very  questions  she  will  ask,  may  open 
np  new  avenues  of  investigation  and  profit  for  the 
larger  companies. 

Finally — the  manager  who  cannot  of  himself 
realize  and  avail  himself  of  the  benefits  of  association 
work  is  an  egregious  ass — and  is  not  the  subject  of 
our  consideration. 
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CO-OPERATION/ 

HV  ALBERT  H.  KLLIUTT. 

If  any  one  proposed  to  you  a  plan  of  organiza 
tion  of  the  electrical  business,  which  attempted  to  ex 


pared  to  life  and  the  final  consumption  of  electrical 
goods,  when  the  goods  are  returned  to  earth  from 
which  all  things,  human  and  material  first  originated. 
At   this   point,   we   come   not   unexpectedly   upon 


elude  self  interest,  j'ou  would  be  justified  in  treating  ^'""^  '""'^^  used  word  "CO-OPERATION."  Possibly 
such  a  proposal  as  chimerical  and  unreal.  In  any  some  one  of  you  may  now  shut  your  eyes  and  say 
scheme  wdiich  is  put  forward,  we  should  be  sure  to  "This  is  the  same  old  theme."  Yes,  it  is  the  same 
k'eep  our  feet  well  anchored  on  the  practical  earth  of     "'"^  song,  but  it  is  the  song  which  is  being  sung  now 

from  one  end  of  the  country  to  the  other.  The  doc- 
trine of  co-operation  as  a  political  theory,  as  a  socio- 
logical  doctrine,   and   as   a   commercial   suggestion   is 


business 

There  is  a  distinction,  of  course,  between  self  in- 
terest and  selfishness.  Selfishness  is  narrow,  short- 
sighted and  ends  in  its  own  undoing.  Self  interest  is 
broad,  deep,  has  a  wide  horizon,  and  looks  to  the 
great  future,  instead  of  the  limited  present.  Self 
interest  has  built  up  this  wonderful  world  of  com- 
merce, which  buzzes  and  whirls  about  us. 

The  laws  of  trade  and  commerce  are  as  old  almost  as 
the  laws  of  the  Medes  and  Persians.  For  many,  many 
years,  the  channels  through  which  goods  are  distrib- 
uted from  the  manufacturer  to  the  consumer,  have 
been  cut  through  the  geological  strata  of  the  earth, 
and  it  is  useless  to  attempt  to  dam  up  these  channels 
or  turn  them  aside  by  Act  of  Congress  or  Decree  of 
Court.  You  can  no  more  change  the  great  economic 
laws  of  business,  than  you  can  stand  with  a  broom  at 
the  Golden  Gate  and  sweep  back  the  on-rushing  tide 
of  the  restless  Pacific. 

It  behooves  us  therefore,  to  use  the  laws  of  com- 
merce intelligently,  and  to  find  in  the  distributing 
system  by  which  goods  get  from  the  manufacturer 
to  the  consumer,  the  best  way  which  we  can  work 
under  the  law  to  produce  the  best  results. 

The  grou])  of  persons  who  minister  to  the  pro- 
cess which  I  have  described,  are  fairly  well  defined. 
The  manufacturers  seize  the  raw  material,  and  with 
skill  and  capital,  produce  the  electrical  goods. 

The  jobber  displays  the  goods  upon  shelf  and 
counter,  maintaining  variety  where  he  may  choose, 
and   conveys  the   goods  to  the  consumer. 

The  electrical  contractor  picks  the  goods  ofi'  shelf 
and  counter,  and  installs  them  in  the  home,  the  store 
and  the  factory. 

The  central  station  furnishes  the  current,  without 
which  the  electrical  goods  would  be  of  no  use,  and 
stimulates  the  consumer  to  a  further  use  of  the  goods- 

The  electrical  engineer  gives'  expert  information 
as  to  the  best  way  of  placing  the  goods  and  outlines 
the  plan  of  installation. 

Each  group  here  described  is  a  link  in  the  great 
chain,  and  each  link  is  necessary  to  the  maintenance 
of  the  strength  of  the  chain. 

No  group  can  stand  up  and  with  raised  hands 
say:  "We  are  the  electrical  business."  The  inter- 
dependence of. one  group  upon  another  is  so  obvious, 
that  it  is  but  the  statement  of  an  elementary  truth 
to  sav  that  all  of  those  engaged  in  the  electrical  busi- 
ness are  interlocked,  interwoven,  intertwined,  so  that 
the  finished  product  is  a  great  economic  system  by 
which  goods  are  produced,  distributed  and  consumed. 
In  fact"^  we  have  here,  the  genesis  of  electrical  goods 
which  mav  be  compared  to  birth,  the  distribution  and 
installation  of  electrical  goods,   which   may  be  com- 
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is  busying  the  mind  of  man. 

I  do  not  propose  the  old  idea  that  man  is  his 
brother's  keeper,  in  the  charitable  sense  of  that  theme. 
Our  plan  is  not  .i  suggestion  that  we  should  do  unto 
others  as  we  wish  to  be  done  by,  simply  because  we 
find  it  spoken  of  in  the  Great  Book.  We  are  prepared 
to  demonstrate  that  co-operation  is  justified  by  any 
intelligent  consideration  of  what  we  mean  by  self 
interest.     It   is  all  a  matter  of  education. 

.\o  man  is  big  enough  to  stand  up  and  say  "I  will 
run  my  own  business  in  my  own  way,  without  regard 
to  what  others  in  the  same  line  of  business  are  doing." 
Perhaps  some  of  you  have  not  yet  been  converted. 
Perhaps  you  have  not  experienced  the  change  of 
heart,  as  they  say  at  a  religious  revival. 

Do  you  believe  in  team  work?  \\hat  we  want  in 
the  manufacture  and  distribution  of  electrical  goods, 
is  perfect  team  work,  so  that  all  the  groups  who  tal-e 
part  in  the  production  and  distnlnition  of  electrical 
goods,  will  present  to  the  consumer  a  united  and  har- 
monious front- 
It  is  not  a  question  as  to  how  the  leaders  in  the 
business  are  doing,  but  the  rank  and  file  must  work 
hand  in  hand  with  each  other  and  the  leaders.  Our 
l)lan  is  ctliical,  because  it  excludes  no  honest  man  in 
the  business  and  sets  its  face  toward  a  policy  which 
hel])s  all  and  injures  none.  The  plan  is  not  fanciful, 
because  those  who  have  studied  the  matter  are  con- 
vinced that  their  ultimate  self  interest  lies  along  the 
lines  of  perfect  co-operation. 

The  consumer  is  included  in  the  plan  because  he 
gets  a  better  article  at  less  cost  and  with  better  serv- 
ice. If  von  believe  then  in  these  principles,  let  us 
form  a  league  where  each  branch  of  the  electrical  in- 
dustry shall  have  complete  representation. 

The  league  can  act  as  a  clearing  house  for  the  set- 
tlement and  adjustment  of  the  many  questions,  which 
so  vitally  affect  the  business. 

Charges  of  unethical  business  conduct  may  be 
heard  and  decided,  and  a  future  policy  regarding  the 
questions  raised  might  be  outlined.  The  league  should 
be  entirely  democratic  in  character,  and  no  better 
motto  can  be  chosen  than  the  one  which  we  read  of 
so  many  times,  "altogether  all  the  lime  for  everything 

electrical." 

If  v/e  become  really  enthusiastic  and  have  faith 
and  confidence  in  ourselves,  our  faith  and  confidence 
will  become  contagious  and  will  reach  the  consumers. 
The  consumers  will  judge  our  goods  by  the  kind  of 
people  that  we  are. 

A  united  electrical  fraternity  will  lead  the  con- 
sumers to  see  that  we  are  like  our  goods  and  our  goods 
are  like  us.  Co-operation  is  thus  brought  down  from 
the  clouds  and  made  a  reality. 
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The  result  of  this  week's  election  at  Los  Anf;-ele.s 
repudiate  the  claim  that  investments  in  that  fair  city's 
public  utilities  are  hazardous,  and  should  react  favor- 
ably upon  the  financial  standing  of  the  municipal 
projects  as  well  as  the  telephone,  electric  and  ,s;as 
companies. 


The  bull  in  the  china  shop  is  but  a  circumstance 
to  the  bear  in  the  gas  plant  at  Banning,  California. 
Hruin  escaped  from  a  traveling  circus,  invaded  the 
plant,  frightened  the  engineer,  threw  off  the  governor 
belt  and  caused  the  engine  to  run  wild.  Inasmuch 
as  the  friction  from  the  rapidly  running  belt  burned 
his  fore-leg,  we  assume  that  this  bear  will  hereafter 
follow  the  example  accredited  to  a  burned  child. 


Central  station  men  are  greatly  heartened  by  Sec- 
retary Fisher's  sane  view  of  the  water-power  ques- 
tion and  trust  that  the  Sixty-third  Congress  will  act 
favorably  upon  his  recommendations  for  new  legisla 
tion.  Government  officials  recognize  the  inadequacy 
of  the  present  laws  and  their  frank  acknowledgement 
will  soon  turn  the  tide  of  popular  opinion  which  lias 
been  raised  by  ill-advised  conservation  enthusiascs 
The  time  is  most  opportune  for  all  electrical  men  to 
write  to  their  Congressional  representatives  to  sup- 
port the  bills  which  are  intended  to  ameliorate  the 
present  intolerable  condition. 


It  has  remained  for  a  lineman  in  the  employ  of  t'lr. 
Puget  Sound  Electric  Company  to  demonstrate  that  a 
rifle  is  a  necessary  part  of  a  trouble-shooter's  equip- 
ment. A  toppling  pole,  too  dangerous  to  climb, 
threatened  to  pull  down  the  Electron  high-tet'i-ion 
wires.  The  lineman,  perhaps  mindful  of  similar  depre- 
dations of  the  small  boy  with  his  gun,  shot  away  ilu 
porcelain  insulators  on  the  damaged  pole  and  thereby 
released  the  line  so  that  the  pole  could  be  pulled  down 
without  damage. 


The  good  people  of  Alameda,  California  are  man- 
fully endeavoring  to  assume  the  heavy  responsibili- 
yi  ties  that   rest  upon  the   shoulders 

r-,     ,     ,.  of   a    public    purveyor   of    electric 

tlectrolier  i-   i.,.         j  r-  ^u  ^ 

.  light    and    power.      I^  earing    that 

^^  possible    collusion    among    bidders 

might  cause  them  to  pay  an  unduly  high  price  for 
labor  and  material,  they  recently  secured  the  passage 
of  the  so-called  "electrolier  bill"  through  the  Califor- 
nia Legislature. 

Its  provisions,  while  intended  solely  for  Alameda, 
are  of  course  State-wide  in  application.  Its  intent  was 
most  innocent,  but  its  effect  is  so  vicious  and  opens 
up  such  a  wide  opportunity  for  petty  graft  that  it 
might  well  be  repealed  before  the  dangers  hereafter 
indicated  assume  greater  proportions. 

Careful  reading  of  the  14th  and  15th  sections  of 
this  law  will  show  that  any  California  city  is  thereby 
permitted  to  reject  a  responsible  bid  at  a  satisfactory 
price  if  the  head  of  a  city  department  believes  that 
the  work  can  be  done  more  cheaply  by  that  depart- 
ment.    Suppose  that  a  responsible  contractor  should 
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submit  a  bid,  accompanied  by  a  certified  check,  which 
IS  lower  than  the  original  estimate  of  say  the  city 
electrician.  That  individual  then  has  the  privilege 
of  making  a  new  estimate,  naturally  lower  than  that 
of  the  contractor,  and  the  work  is  awarded  to  his  de- 
partment. 

It  is  thus  seen  that  the  contractor  is  not  only  "up 


law  the  investor  is  left  without  this  much  needed  pro- 
tection. 

The  framers  of  the  California  bill  have  been  espe- 
cially fair  in  inviting  free  and  open  discussion  of  all 
Its  features.  With  a  few  notable  exceptions,  however, 
the  central  station  men  have  been  slow  to  take  advan- 


o^,;„of  .  o.     1    J  ^     I   "  u        ,       .      .                  -    -      --  ^^^^  °^  ^'""'^  opportunity  to  make  desired  changes  be- 

agamst  a  s  acked  deck,    but  that  he  is  playing  with  an  fore  the  law's  final  passage.     If  they  find  their  future 

irresponsible  dealer  whose  losses  will  be  covered  by  an  plans  unnecessarily  limited  by  its  provisions  they  will 

unsuspecting  house.    No  municipal  department  can  be  have  but  themselves  to  blame. 


held  responsible  if  costs  exceed  estimates  and  the  pub 
lie  seldom  analyzes  the  reason  for  an  additional  assess- 
ment. This  law  consequently  gives  a  city  lightinp-  de- 
partment a  complete  monopoly  on  all  work  that  it 
may  desire  to  perform,  without  restriction  or  account- 
ability as  to  cost. 

As  before  stated,  we  believe  that  this  bill  was 
passed  in  all  innocence  and  consequently  its  sponsors 
should  be  the  first  to  urge  its  repeal  after  its  mani- 
fest unjustness  is  called  to  their  attention. 


The  most  important  matter  now  before  the  special 
session  of  the  California  Legislature  is  the  California 
California  Railroad   Commission    Act,    which 

Public  has    been    drafted    in    accordance 

Service  with   the   recently   adopted   consti- 

Commision  tutional    amendments.     Its    terms 

increase  the  membership  of  the  commission  from  three 
to  five  and  gives  the  commission  complete  control 
over  the  rates,  character  of  service,  valuation,  account- 
ing methods  and  stock  and  bond  issues  of  all  public 
utility  corporations  in  the  State,  except  such  powers 
of  control  as  are  now  exercised  by  the  various  munici- 
pal and  county  authorities. 

The  bill,  as  originally  submitted,  seems  ultra- 
radical and  in  strict  accord  with  the  present  senti- 
ment that  public  service  corporations  are  to  be  rigidly 
accountable  for  all  actions.  Its  provisions  might  well 
be  extended  to  include  a  similar  supervision  over 
municipally  operated  utilities,  where  the  public  is  in- 
terested not  only  in  the  service  but  also  in  the  costs 
of  operation.  Furthermore  but  a  small  propoi-iion  of 
the  operating  companies  can  be  subject  to  the  com- 
mission's rulings  until  several  of  the  large  cities 
assign  the  rate  fixing  powers  they  now  enjoy. 

Yet.  on  the  whole,  it  is  a  step  in  the  right  direc- 
tion and  the  several  inconsistencies  will  be  gradually 
eliminated  in  the  course  of  time.  Experience  has 
shown  that  the  establishment  of  such  supervisory 
control  gives  a  certain  financial  recognition  and  sta- 
bility on  account  of  the  equal  publicity  to  all  cor- 
poration doings.  In  the  hands  of  the  right  men  a 
public  service  commission  is  capable  of  great  good  in 
the  impartial  settlement  of  all  differences  between 
the  public  and  the  company  catering  to  its  needs. 

The  recent  revelations  of  weakness  in  the  New 
York  act  should  be  carefully  borne  in  mind  before 
final  adoption  of  the  California  bill.  Because  of  its 
ambiguous  wording  the  New  York  State  Court  of 
Appeals  has  shorn  the  New  York  Commission  of  its 
authority  to  approve  or  forbid  the  proposed  stock  and 
bond  issues  of  public  utility  companies.  All  obstacles 
to  the  unlimited  watering  of  these  securities  are  re- 
moved and  until  the  defects  are  remedied  by  a  new 


This  week  has  witnessed  the  most  significant 
event  m  the  history  of  engineering.  A  movement. 
Recognition  broad  in  purpose  as  in  method,  has 

of  the  been  started  whereby  the  engineer 

Engineer  '^  *""  ^^  made  a  vital,  essential  fac- 

tor in  the  world's  every-day  life. 
Live  men.  not  dead  materials,  are  to  be  the  means  of 
rearing  the  new  social  structure  now  so  necessary. 

The  American  Society  of  Mechanical  Engineers 
has  entered  the  field  of  social  service.  Its  committees 
will  investigate  the  conditions  in  each  of  the  great 
industries,  will  devise  means  of  betterment  and  will 
put  them  into  execution.  Their  call  will  waken  the 
greatest,  and  also  the  sleepiest,  giant  this  old  earth 
has  ever  known.  The  abilities  of  the  engineer  will  be 
brought  to  cope  not  only  with  these  industrial  ques- 
tions, but  also  with  the  problems  of  municipal.  State 
and  national  affairs.  Incidentally  this  public  service, 
and  this  alone,  will  bring  about  that  recognition  to 
which  the  engineer  has  long  thought  himself  entitled. 

Even  Mohammed  finally  realized  that  his  powers 
could  not  transcend  the  ordinary  laws  of  nature.  He 
went  to  the  mountain.  Likewise  the  engineer  at  last 
appreciates  that  the  public  does  not  accord  recognition 
to  those  whom  it  does  not  know.  The  mere  possession 
of  such  merit  without  applying  it  to  the  public  welfare 
is  as  futile  as  the  ownership  of  an  undeveloped  gold 
mine,  notwithstanding  the  owner's  little  self-com- 
placency. 

The  engineer  has  "wrapped  his  talent  of  silver 
in  a  napkin,"  whereas  the  other  learned  professions, 
to  whose  emoluments  he  has  aspired,  have  given  their 
talents  to  the  public  service,  albeit  full  monetary  re- 
turn has  been  exacted  therefor.  Ministers  and  doctors 
as  well  as  lawyers,  those  who  save  our  souls  and  those 
who  save  our  bodies  as  well  as  those  for  whom  we 
save  our  money,  are  to  be  ousted  from  their  monopoly 
in  the  public's  confidence. 

The  machinery  by  which  this  beneficient  revolu- 
tion is  to  be  set  in  motion  consists  of  a  number  of  com- 
mittees working  under  the  able  direction,  of  Dr.  Alex- 
ander C.  Humphreys,  president  of  the  Society,  of 
Stevens  Institute  and  of  the  Buffalo  Gas  Company. 
Membership  in  these  committees  is  open  to  those  best 
qualified  without  regard  to  Society  membership. 

In  order  that  these  ambitious  plans  be  carried  to 
a  successful  culmination,  it  will  be  necessary  for  all 
broad-minded,  well-meaning  men  to  join  this  move- 
ment. Similar  concerted  action  is  necessary  on  the 
part  of  the  other  engineering  and  scientific  societies. 
Too  long' has  the  engineer  hidden  his  light  under  a 
bushel  and  here  is  a  golden  opportunity  to  lighten  the 
labors  and  problems  of  the  world. 
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PERSONALS. 

H.  U.  Squires,  of  Otis  &  Squires,  is  at  Los  Angeles. 

George  E.  Binckley,  hydraulic  engineer  at  Los  Angeles, 
is  at  San  Francisco. 

Arnold  Pfau,  hydraulic  engineer  with  Allls-Chalmers  Com- 
pany, is  at  Los  Angeles. 

A.  W.  Burchard,  of  the  General  Electric  Company,  is 
visiting  the  Pacific  Coast. 

A.  F.  Hockenbeamer,  secretary  and  comptroller  of  the 
Pacific  Gas  &  Electric  Company,  is  at  New  York. 

S.  N.  Griffith  of  Fresno,  a  promoter  of  electric  railroads, 
is  at  San  Francisco  in  the  interests  of  a  new  project. 

Nicholas  Gilman  has  been  appointed  city  engineer  at 
North  Yakima,  Wash. 

H.  H.  White,  general  manager  of  the  Everett  Gas  Com- 
pany, has  beer  transferred  to  the  management  of  the  Tacoma 
Gas  Company. 

S.  V.  Mooney,  manager  of  the  Pacific  Coast  branch  of 
.lohn  A.  Roebling's  Sons  Company,  has  returned  to  San  Fran- 
cisco from  an  interior  trip. 

J.  B.  Lukes,  general  manager,  and  E.  B.  Bumstead,  an 
engineer  of  the  Reno  Power,  Light  &  Water  Company,  were 
recent  arrivals  at   San   Francisco. 

S.  L.  Shuffleton,  northwest  manager  for  Stone  &  Webster, 
has  been  in  conference  at  San  Francisco  with  regard  to  the 
establishment  of  San  Francisco  offices  for  the  company. 

P.  H.  Ridgeway,  formerly  associated  with  the  Electrical 
Engineering  Company  of  Seattle,  has  opened  offices  as  con- 
sulting and  constructing  engineer  in  the  Central  Building, 
Seattle,  Wash. 

E.  V.  D.  Johnson,  manager  of  the  Northern  California 
Electric  Company,  with  headquarters  at  Redding,  has  been 
spending  a  few  days  at  San  Francisco,  accompanied  by  W.  G. 
Moores,  the  assistant  manager. 

R.  G.  Berle,  secretary  and  treasurer  of  the  Symonds- 
lierle-Kirkpatrick  Company,  is  at  Los  Angeles,  with  the  in- 
tention of  opening  Pacific  Coast  offices  as  the  representative 
of  a  number  of  Eastern  electrical  and  machinery  manu- 
facturers. 

J.  W.  Burke,  the  chief  civil  engineer  of  J.  G.  White  & 
Co.'s  staff,  arrived  from  New  York  during  the  past  week 
to  inspect  the  work  in  progress  on  the  new  3,000-foot  tunnel 
on  the  line  of  the  Oakland  &  Antioch  Railway,  extending 
through  the  Berkeley  hills  into  Contra  Costa  County.  This 
work  is  being  done  by  Shattuck  &  Edinger,  contractors,  under 
the  general  supervision  of  J.  G.  White   &  Co. 

C.  E.  Patton,  representing  the  Central  Electric  Com- 
pany of  Chicago,  visited  the  trade  at  San  Francisco  during 
the  past  week.  He  formerly  confined  himself  to  Southern 
(California,  Arizona  and  southwestern  territory,  but  since 
James  Irvine,  who  was  at  the  head  of  the  company's  Los 
Angeles  agency  for  the  past  two  years,  joined  the  Lorbeer 
Electric  Supply  Company  of  Los  Angeles,  Mr.  Patton  has 
extended  his  territory.  His  principal  lines  are  Okonite  wire 
and  Opalux  glassware. 

John  A.  Britton,  general  manager  of  the  Pacific  Gas 
and  Electric  Company,  gave  an  address  last  week  before  the 
Mission  Promotion  Association  of  San  Francisco  on  the  sub- 
ject of  the  "Improved  Gas  Conditions  in  San  Francisco."  Fifty 
lantern  slides  were  used  to  show  what  had  been  accom- 
plished in  the  way  of  betterments.  One  slide  showed  the 
new  five-million  cubic  foot  gas-holder  at  the  Potrero  gas 
works  placed  side  by  side  with  the  St.  Francis  Hotel.  The 
holder,  which  is  nearing  completion,  is  226  feet  in  height 
and  201  feet  in  diameter  and  cost  $382,000.  It  is  46  feet 
higher  and  only  16  feet  narrower  than  the  Powell-street 
front  of  the  hotel. 


OBITUARY. 
Caryl  Davis  Haskins,  manager  of  the  lighting  depart- 
ment of  the  General  Electric  Company,  and  one  of  the  best 
known  electrical  men  of  this  country,  died  Saturday  morning, 
November  ISth,  in  Salt  Lake  City.  Mr.  Haskins  was  stricken 
with  pneumonia  while  on  a  business  trip  in  the  west  and 
the  end  came  unexpectedly.  The  body  was  removed  to  Mr. 
Haskins'  home  at  Schenectady,  where  a  brief  funeral  serv- 
ice was  held  Wednesday,  November  22d,  temporary  inter- 
ment taking  place  at  Schenectady.  Mr.  Haskins  was  born 
in  Waltham,  Mass.,  .May  22,  1867,  and  was  educated  in 
Kngland  where  he  specialized  in  mathematics  and  physics 
and  took  a  special  course  in  surveying  and  fortification 
work.  Early  in  1887  he  entered  the  employ  of  the  firm  of 
Haskins,  Davis  &  Company,  mechanical  engineers,  of  London 
and  Boston,  Mass.  Here  he  applied  himself  to  engineering 
work  on  early  gas  engines  and  special  bookbinding  machin- 
ery. In  1S83  he  entered  the  employ  of  the  S.  Z.  de  Ferrantl 
&  Company  as  one  of  its  junior  assistant  engineers,  where 
he  had  charge  of  the  manufacture  of  electrical  metenj  and 
assisted  Mr.  de  Ferrantl  on  the  drawings  for  the  original 
Deptford    electric    light    station. 


Carl  navi.s  Haskins. 

In  the  autumn  of  1889  he  entered  the  employment  of  the 
Thomson  Electric  Welding  Company,  Lynn,  Mass.,  as  de- 
signing draftsman.  Two  or  three  months  later  he  was  em- 
ployed by  the  Thomson-Houston  Electric  Company,  Lynn, 
Mass.,  as  an  electrical  engineer.  In  1891  he  was  appointed 
manager  of  the  meter  department  of  this  company  and  after 
its  consolidation  with  the  General  Electric  Company  Mr. 
Haskins  retained  this  position,  including  general  supervision 
of  the  engineering  and  manufacture  of  instruments. 

At  the  beginning  of  the  Spanish-American  war  Mr.  Has- 
kins proffered  his  services  to  the  government  and  organized 
a  corps  of  electrical  engineers  and  men  trained  in  electrical 
work,  of  which  he  was  made  commander."  At  the  conclusion 
ot  the  war  Mr.  Haskins  resumed  his  position  with  the  Gen- 
eral Electric  Company.  He  has  made  a  special  study  of  elec- 
tricity as  applied  to  oftense  and  particularly  defense  in  time  of 
w  ar  and  was  considered  an  authority  on  this  subject,  and 
alter  the  close  of  the  war  he  frequently  acted  in  an  advisory 
capacity  to  the  government  in  matters  of  this  nature. 

Upon  coming  to  Schenectady  eleven  years  ago,  Mr.  Has- 
kins was  given  charge  of  the  electrical  switchboard  industry 
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of  the  General  Electric  Company,  and  in  1906  was  appointed 
manager  of  the  lighting  department  of  the  company. 

Mr.  Haskins  was  greatly  beloved  by  all  his  assor.iaies 
and  had  an  unusually  wide  circle  of  friends  who  will  long 
oherish  the  memory  of  his  charming  versatility  and  bril- 
liant intellect.  He  was  well  known  as  the  author  of  many 
technical  papers  before  the  various  engineering  societies  and 
was  always  in  demand  as  a  lecturer  at  various  technical  col 
leges  and  institutions.  He  was  known  In  the  literary  v.'orld 
13  the  author  of  several  standard  works  on  electrical  subjects, 
«nd  was  also  the  author  of  a  number  of  successful  short 
♦Tories. 


Company;  A.  B.  Hutchinson,  purchasing  agent  Southern 
Pacific  Company,  and  G.  W.  Saul,  purchasing  agent  O.-W. 
R.  &  N.  Co. 

The  following  are  members  of  the  various  committees: 
General  arrangements,  Guy  W.  Talbot,  A.  M.  Shannon,  A.  O 
.Tones,  D.  O.  Lively  and  E.  H.  Ransom;  invitation,  Hugh 
Hume,  Guy  W.  Talbot  and  F.  C.  Malpas;  attendance,  J.  W. 
Minto,  .J.  E.  Webb,  J.  P.  Porter,  M.  L.  Kline,  J.  S.  Ball,  G.  J. 
Major,  F.  S.  Doernbecher,  J.  Louisson,  and  Phil  Metschan,  Jr.; 
speakers,  P.  C.  Malpas,  C.  K.  Williams,  H.  S.  Tuthlll,  D.  T. 
Honeyman,  H.  L.  Corbett  and  R.  L.  Macleay;  entertainment, 
J.  Fred  Larson,  W.  A.  Montgomery,  L.  A.  Colton,  Hugh 
Hume  and  V.  Vincent  Jones. 


MEETING  NOTICES. 

On  account  of  the  Christmas  holidays  there  will  be  no 
December  meeting  of  the  San  Francisco  Section  of  the  Amei'i- 
can  Institute  of  Electrical  Engineers. 

"Public  Service"  is  to  be  the  subject  of  discussion  at 
the  December  19th  meeting  of  the  Los  Angeles  Section  of 
the  American  Institute  of  Electrical  Engineers.  Addressi  s 
will  be  made  by  T.  B.  Comstock,  engineer  for  the  Los  Au- 
geles  Board  of  Public  Utilities  and  Paul  Shoup,  vice- 
president  and  general  manager  of  the  Pacific  Electric  Rail- 
way Company. 

The  first  of  the  series  of  regular  monthly  luncheons  to 
be  held  by  the  Portland  Section  of  the  American  Institute 
of  Electrical  Engineers,  took  place  at  the  Imperial  Hotel  res- 
taurant on  December  5.  The  Portland  Section  has  recently 
arranged  to  have  its  papers  printed  in  these  columns,  and 
whenever  papers  can  be  prepared  far  enough  in  advance  they 
will  be  printed  so  as  to  antedate  the  meeting,  thus  paving 
the   way  for  a   more  intelligent  discussion. 


ELECTRICAL  MEN'S  LUNCH. 

Pursuant  to  the  wishes  of  the  electrical  men  of  San 
Francisco  as  expressed  at  the  recent  luncheon,  the  temporary 
committee,  consisting  of  S.  J.  Lisberger,  H.  V.  Carter  and 
E.  B.  Strong,  selected  an  advisory  committee  to  draw  up  a 
constitution  and  bylaws  and  to  nominate  officers.  This  com- 
mittee consists  of  C.  C.  HiUis,  T.  E.  Bibbins,  W.  W.  Briggs, 
John  R.  Cole,  W.  W.  Hanscora,  W.  S.  Hanbridge  and  W.  P. 
Nicman.  They  will  report  at  a  lunch  to  be  held  at  Taifs 
Cafe  on  December  12  at  12:15. 

As  this  is  to  be  the  first  regular  meeting  of  the  new 
electrical  clearing  house.  It  is  the  unanimous  wish  of  the  com- 
mittee that  every  electrical  man  attend.  It  is  especially 
important  that  each  craft  should  have  a  large  representation, 
and  those  who  cannot  attend  the  lunch  are  urged  to  partici- 
pate in  the  subsequent  meeting,  which  will  be  called  to  order 
at  1  o'clock.  ■  /" 


THROOP   SCHOLARSHIPS 

A  friend  of  Throop  Polytechnic  Institute,  of  Pasadena, 
California,  who  believes  in  the  educative  value  of  travel,  has 
established  two  scholarship  awards,  to  be  known  as  the 
Senior  and  Freshman  Scholarship  Prizes,  respectively.  The 
Senior  Scholarship  Prize,  consisting  of  $750,  to  be  expended 
in  a  trip  to  Europe,  is  awarded  to  that  member  of  the  gradu- 
ating class  who  has  the  best  record  in  scholarship  for  the 
junior  and  senior  years,  the  faculty  taking  also  into  account, 
in  assigning  the  award,  considerations  of  deportment,  or 
good  manners,  and  ability  for  original  work.  The  FVeshman 
Scholarship  Prize,  consisting  of  $250,  to  be  used  in  a  journey 
through  some  of  the  principal  cities  of  the  Eastern  ITnited 
States,  is  awarded  on  each  commencement  day  to  that  mem- 
ber of  the  freshman  class  who  has  the  best  scholarship 
record  for  the  year,  good  manners  and  the  quality  of  initia- 
tive being  also  taken  into  account. 


RAILROAD  DINNER  AT  PORTLAND. 
A  dinner  is  to  be  given  at  the  Portland  Commercial  Club 
on  December  16  to  the  new  railroad  officials  of  Portland 
and  the  State  Railroad  Commissioners.  The  former  include 
Carl  R  Gray,  president  S.,  P.  &  S.,  Oregon  Trunk.  Oregon 
Electric,  United  Railways  and  Spokane  &  Inland  Empire 
R  R  •  J  D  Farrell,  president  O.-W.  R.  &  N.  Co.;  S.  G.  Mc- 
Meen,'  president  Mt.  Hood  Ry.  &  Power  Co.;  C.  A.  Coolidge, 
vice-president  and  general  manager  Spokane  &  Inland  Em- 
pire R.  R.,  general  manager  Oregon  Electric  and  United  Rail- 
ways- W  N  Porter,  treasurer  Mt.  Hood  Ry.  &  Power  Co.; 
F  w'  Hild,  general  manager  P.  R.,  L.  &  P.  Co.;  D.  W.  Camp- 
bell general  superintendent  Southern  Pacific  Company;  J. 
M  Scott,  general  passenger  agent.  Southern  Pacific  Company; 
H.  E.  Lounsbury,  general  freight  agent  Southern  Pacific 
Companv  G  H.  Smitton,  assistant  general  freight  and  pas- 
senger agent  Great  Northern  Railway;  W.  P.  Warner,  dis- 
trict freight  and  passenger  agent,  C,  M.  &  P.  S.  R.  R.:  J.  H- 
Mulchay,    assistant   general   freight   agent    Southern    Pacific 


OREGON  CONTRACTORS  ORGANIZE. 

Oregon  members  of  the  National  Electrical  Contractors' 
.Association  are  arranging  for  the  establishment  of  a  state 
association.  Pred  W.  Webber,  state  electrical  inspector, 
acting  as  chairman,  has  appointed  committees  to  draw  up 
a  constitution  and  bylaws. 


E'cECTRICITY  ON  THE  SUNSET  LIMITED. 
The  electrical  equipment  of  the  Sunset  Limited,  which 
the  Southern  Pacific  Company  is  again  running  semi-weekly 
between  San  Francisco,  Los  Angeles  and  New  Orleans,  is 
one  of  the  most  important  features  of  the  new  train  de  luxe. 
Electric  lights,  fans,  telephones,  appliances  for  barbers  and 
hair-dressers,  as  well  as  electrically  operated  block  signals 
contribute  greatly  to  the  comfort  and  safety  of  travel  on  this 
train,  which  brings  New  Orleans  one  day  nearer  tn  the 
Coaet.  Thousands  of  dollars  have  been  expended  by  the 
railroad  company  in  an  effort  to  make  the  "Sunset  Limited" 
a  peerless  conveyance  for  the  discriminating  transcontinental 
traveler.  The  all-steel  Pullman  cars  which  compose  the 
train  have  been  especially  constructed  for  this  new  service, 
and  all  elaborations  have  been  made  with  the  idea  of  insuring 
the  comfort  of  "Sunset  Limited"  patrons. 


TRADE   NOTES. 

The  first  Francis  turbine  unit  of  the  Pacific  Coast 
Power  Company's  White  River  plant  near  Tacoma,  Wash., 
is  now  in  commission.  The  Allis-Chalmers  Company  report 
that  this  15,000  kw.  machine  is  being  excellently  governed 
by  their  new  design  of  pressure  regulator,  and  is  taking  care 
of  the  pressure  fluctuations  of  the  entire  system. 

L.  F.  Yondall,  manager  of  the  Electric  and  Machine 
Equipment  Company  of  Stockton,  is  rebuilding  two  pumping 
plants  for  Irrigation  District  No.  684.  He  will  install  a  150- 
h.p.  Westinghouse  motor  and  transformers.  He  is  also  re- 
placing a  gas  engine  with  a  200-h.p,  Westinghouse  motor  for 
the  Delta  Land  Company.  The  Pacific  Gas  and  Electric 
Company  is  running  a  branch  power  line  into  this  district 
to  furnish  current  for  pumping. 


560 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII   -No.  24 


ELECTRICAL  FLORAL  DECORATIONS. 
Light  Is  more  nearly  symbolical  of  the  spirit  of  Christ- 
mas   than    any    other   physical    manifestation.      The    electric 
light,   in   particular,   is    annually    becoming    a    more    impor- 


Large  Rose  Basket, 
tant  factor  in   the  observance  of  this  festival,  not  only   on 
the  Christmas  tree,  but  on  the  table.     For  this  purpose  many 
beautiful   designs  are  now   available,  a   few   being  shown  on 
this  page. 


Ilani:;iiig    Haskets    of    Roses 


various   table   fruits.     As   such   they   make  a  most  effective 
and   beautiful  decoration  for  the  home  electrical. 


ELECTRIC   STORAGE    BATTERY   CO.   CONVENTION. 

Thf>    Klerfric    Storage    Dattery    Co.    of    I'hiladelpliia.    held 


r"^, 


Electric    Lighted    Rose    Vase. 


These  comprise  a  number  which  the  Brooks-FoUis  Elec- 
tric Company  of  San  Francisco  is  prepared  to  furnish  the 
dealer  and  central  station  in  time  for  the  annual  holiday 
trade.  They  are  the  products  of  the  highest  artistic  skill 
and  are  also  electrically  perfect,  being  fully  approved  for 
connection  on  the  ordinary  lighting  circuits.  They  com- 
prise vases  and  baskets  of  roses,  chrysanthemums,  tulips 
and  poinsettas  in  all  the  colorings  of  nature,  as  well  as  the 


the  sixth  convention  of  its  staff  and  sales  department  at  the 
Bellevue-Stratford,  Philadelphia,  on  November  6th,  7th,  8th, 
9th  and  10th.  The  convention  was  attended  by  the  managers 
and  salesmen  from  its  various  sales  offices  in  Philadelphia, 
New  York,  Chicago,  Boston,  Cleveland,  St.  Louis,  Denver,  De- 
troit, Atlanta,  and  San  Francisco.  At  the  conclusion  of  the 
convention  a  company  banquet  was  held  at  the  Radnor  Hunt 
Club. 
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WHY    CALIFORNIA    ISN'T    ALARMED. 

The  Financial  World  of  Xew  York  recently  commented  on 
California  conditions  as  follows: 

A  leading  bond  and  investment  house  which  is  interested 
largely  in  public  utility  enterprises  in  California,  has  received 
from  its  San  Francisco  correspondent  a  review  of  conditions 
i!i  the  State  which  perhaps  goes  far  toward  explaining  why 
capital  and  bankers  generally  have  been  viewing  with  the 
greatest  complaisance  the  recent  victory  of  the  radicals  in  the 
California  elections.  Woman  suffrage,  the  recall,  the  initia- 
tive and  referendum,  a  rate-regulating  commission  and  many 
radical  measures  designed  to  restrict  capital,  were  indorsed 
at  that  election,  and  most  of  these  policies  will  be  incorpor- 
ated in  the  new  State  Constitution  next  year.  Since  the 
election  there  have  been  primary  contests  under  the  new 
laws  and  radicals  have  been  named  for  office  in  several  large 
cities.  But  capital  has  never  been  the  least  disturbed  and 
at  the  present  time  there  are,  perhaps,  in  prospect  in  the 
chief  State  of  the  Golden  West,  more  new  enterprises  than 
ever  before  undertaken. 

The  letter  above  referred  to,  written  well  after  the  elec- 
tions and  at  a  time  when  the  full  effect  of  the  contests  could 
be  judged  properly,  says  that  as  far  as  the  banks  in  Call- 
fomia  cities  are  concerned  the  average  city  bank  in  California 
is  at  present  carrying  a  larger  account  in  bonds  than  any 
of  the  country  banks  in  any  other  section  of  the  country. 
One  possible  exception,  the  correspondent  says,  may  be  some 
of  the  old  investment  institutions  in  the  Eastern  States,  in 
which  the  demand  for  money  is  very  small.  With  the  Cali- 
fornia banks  well  supplied  with  bonds,  nevertheless  the  de- 
mand for  investment  securities  is  still  very  good,  and  this 
is  probably  due  to  the  very  heavy  crops,  such  as  barley, 
hops,  fruits,  etc.,  and  for  which  the  prices  are  the  highest 
in  a  long  period.  The  proof  of  the  general  prosperity  is  to 
be  found  in  the  fact  that  the  bank  deposits  have  practically 
doubled  in  the  last  three  months.  There  is  also  general  satis- 
faction at  the  continued  good  earnings  of  the  great  public 
utility  companies  throughout  the  State. 

All  this  evidence  of  prosperity  is,  we  think,  proof  that 
the  alarm  felt  In  many  quarters  over  the  advent  of  radical 
policies  and  extremists  in  politics  is  greatly  overdone,  and 
especially  are  the  harmful  effects  less  apparent  when  crops 
are  good  and  prosperity  reigns.  The  radicalism  of  today 
is  little  more  than  the  expression  of  undue  caution  over  the 
rapid  increase  in  wealth  the  country  over.  Perhaps  if  we 
did  not  have  this  check  as  a  sort  of  balance  wheel  reckless- 
ness and  expansion  in  finance  and  trade  might  go  to  alarm- 
iug  lengths. 


The  new  switchboard  equipment  consisted  of  several 
sections  from  the  telephone  company's  stock,  and  some 
from  an  addition  which  was  to  be  installed  at  the  Rosedale 
Elxchange,  on  account  of  the  increasing  business  in  that  dis- 
trict. Twenty-six  installers  reported  for  work  on  Monday 
morning,  October  23,  and  from  that  time  imtil  the  new  board 
was  cut  in  service  at  5:00  a.  m ,  October  26th,  with  a  full 
equipment  of  800  subscribers'  lines,  a  day  and  night  crew  were 
at  work  continuously. 

Taking  into  consideration  the  fact  that  the  work  was 
done  under  high  speed  conditions,  in  order  that  the  sub- 
scribers might  not  be  inconvenienced  for  an  extended  period, 
it  is  worthy  of  note  that  the  trouble  reports  issued  as  a  mat- 
ter of  routine  by  the  telephone  company  indicate  that  the 
work  of  the  Western  Electric  Company's  installing  force  was 
so  well  done  that  a  minimum  of  trouble  was  experienced 
after  the  new  equipment  was  cut  into  service. 


RESTORATION    OF   TELEPHONE   SERVICE    IN   98  HOURS. 

The  ilissouri  and  Kansas  Telephone  Company's  Fair- 
mount  Exchange,  at  Kansas  City,  Missouri,  was  completely  de- 
stroyed, on  Sunday,  October  22d  at  3  a.  m.,  by  a  fire  which 
is  believed  to  have  been  caused  by  an  explosion  of  gas  in 
the  house  adjoining  that  in  which  the  central  office  was 
located.  The  telephone  company  at  once  communicated  with 
the  Western  Electric  Company  and  the  work  of  restoring 
ser\-ice  to  the  subscribers  was  begun  at  9  o'clock  of  the 
same  morning,  when  a  dozen  men  from  the  electric  com- 
pany's local   InstalUng  force  appeared  upon  the  scene. 

The  Hawthorne  factory  of  the  Western  Electric  Com- 
pany was  called  upon  by  long  distance  telephone  to  make  a 
hurry-up  shipment,  and  responded  by  sending  forward  the 
necessary  apparatus  by  express  the  evening  of  the  day  on 
which  the  fire  occurred,  thus  supplementing  without  delay 
the  work  which  was  being  done  by  the  local  house  in  rush- 
ing material  to  the  building  in  which  the  new  exchange 
was  to  be  housed. 


CALORIZED  ELECTRIC  SOLDERING  IRON. 

The  use  of  the  ordinary  soldering  iron  has  two  serious 
drawbacks — the  impossibility  of  keeping  it  hot  continuously, 
and  the  rapid  wasting  away  of  the  copper.  The  develop- 
ment of  the  electric  soldering  iron  obviated  the  former,  fur- 
nishing the  mechanic  with  an  iron  which  not  only  stayed 
uniformly  hot  all  the  time,  but  one  in  which  the  heat  in- 
tensity could  be  easily  regulated  by  the  mere  turning  on  or 
off  of  the  current.  The  second  fault,  that  is,  the  rapid 
wasting  away  of  the  copper,  still  remained,  to  a  large  extent, 
necessitating  frequent  renewals,  and,  consequently,  making 
no  reduction  in  the  cost  of  maintenance. 

Therefore,  it  is  of  much  interest  to  metal  workert  to 
know  that  many  experiments  made  in  the  research  labora- 
tories of  the  General  Electric  Company  to  mitigate  this  fault 
has  resulted  in  the  discovery  of  a  process  of  treating  the 
copper  which  renders  the  latter  non-oxidizable  under  high 
heats  and  non-corrodable  by  the  acids  used  in  soldering. 
Furthermore,  it  reduces  to  a  minimum  the  dissolving  action 
of  the  molten  tin,  with  which  the  working  tip  must  always 
be  kept  coated. 

This  "calorizing"  process  or  method  of  treatment  does 
not  merely  coat  the  surface  of  the  copper  with  a  thin  layer 
of  non-oxidizable  or  non-corrodable  substance,  liable  to  scale 
off  under  the  effects  of  heat  and  acids;  but  actually  changes 
the  characteristics  of  the  copper  to  an  appreciable  depth. 
Thus  the  durability  or  practical  working  life  of  the  copper  is 
increased  to  such  an  extent  as  to  provide  a  soldering  iron  of 
maximum  economy  and  effectiveness. 


CUTLER-HAMMER     FEED-THROUGH     SWITCH. 

The  Cutler-Hammer  Feed-Through  Switch  provides  a  con- 
venient means  for  controlling  heating  device  circuits.  Flat 
irons,  toasters,  disc  stoves,  chafing  dishes,  percolators,  solder- 
ing and  branding  irons,  etc.  can  be  more  economically 
operated  if  a  convenient  means  be  provided  for  turning  on 
and  off  the  current 

This  switch  is  also  of  value  in  manufacturing  plants. 
Portable  drills,  vacuum  cleaner  sets,  electric  hammers  and 
other  electric  motor-driven  and  heating  devices  can  be  con- 
trolled by  this  feed-through  switch.  The  devices  mentioned 
are  often  operated  at  considerable  distances  from  their  sources 
of  current  supply  and  a  ready  means  for  opening  and  closing 
the  circuit  saves  valuable  time. 

The  feed-through  switch  provides  a  convenient  means 
'or  breaking  the  circuit  when  the  iron  gets  too  hot  or  when 
the  work  being  done  is  of  such  a  nature  as  to  require  a  cooler 
iron  To  Manipulate  the  key  of  the  fixture  socket  frequently 
is  Inconvenient  and  also  results  in  rapid  destruction  of  the 
sccket. 
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INCORPORATIONS. 
ASHLAND,  ORE.— The  Dead  Indian  Telephone  Company, 
capital  $2000,  of  this  place,  has  been  incorporated. 

LOS  ANGELES,  CAL. — Empire  Electric  Company — capital 
$100,000;  directors,  E.  J.  Rose,  S.  .J.  Mathes,  A.  H.  Honey, 
P.  H.  Tyler  and  F.  J.  Ryan. 

LOS  ANGELES,  CAL.— Union  Coal  &  Electric  Company 
—Capital  $1,000,000;  directors,  R.  O.  Young,  G.  C.  Beaman, 
W.  H.  Paclvard,  G.  R.  Williamson  and  I.  C.  Long. 

LOS  ANGELES,  CAL. — Miller  Storage  Battery  Company, 
incorporators  George  J.  Miller,  FVank  J.  Miller,  Clarence  H, 
Miller,  Albert  Burdett  Hanson  and  Thomas  L.  Gifford,  capital 
stock  $10,000. 

LOS  ANGELES,  CAL.— California  Pipe  Line  Company- 
capital,  $5,000,000;  directors,  R.  L.  Cox,  J.  Fred  Gale,  S.  N. 
Clark,  J.  J.  Doran,  August  P.  F.  Hartnack,  Homer  R.  Crouse 
and  J.  H.  Englehart. 

LOS  ANGELES,  CAL. — Eureka  Electric  Manufacturing 
Company,  incorporators,  F.  W.  Post,  F.  B.  Howard,  James 
A.  McGowan,  Fred  St.  Clair  and  A.  A.  Cole;  capital  stock, 
$100,000;    subscribed,   $1. 

SANTA  ROSA,  CAL. — California  Telephone  &  Light 
Company,  $10,000,000,  by  J.  E.  Bennett  of  Palo  Alto,  F.  L. 
Wright  of  Santa  Rosa,  A.  H.  Spurr  of  Lakeport,  M.  S.  Sayre 
of  Lakeport,  W.  P.  Ferguson  and  S.  Pickering  of  Santa  Rosa 
and  H.  L.  Nay,  Kellogg. 

STAYTON,  ORE— The  Santiam  Light  &  Power  Company 
has  been  incorporated  for  $25,000  by  A.  L.  Shreve,  S.  L. 
Stewart  and  J.  W.  Mayo  to  take  over  the  property  and  busi- 
ness of  the  Stayton  Electric  Light  Company.  A  number  of 
improvements  and  additions  are  to  be  made   to  the  system. 

SAN  BERNARDINO,  CAL.— The  Citrus  Belt  Gas  Com- 
pany has  been  organized  with  capital  stock  of  $1,500,000,  to 
take  over  the  plant  of  the  San  Bernardino  Valley  Gas  Com- 
pany. The  directors  are:  A.  M.  Ham,  E.  D.  Roberts  and  Z.  T. 
Bell  of  this  city,  F.  Morrison  of  Redlands  and  E.  S.  Moulton 
of  Riverside.  The  company  will  not  only  supply  gas,  but 
electrical  energj'  both  for  light  and  power  purposes. 

S.ACRAMENTO,  CAL. — Articles  of  incorporation  have 
been  filed  of  the  Sacramento  &  Eastern  Railway.  The  road 
is  to  extend  from  Sacramento  to  Folsom  and  is  incorporated 
for  $1,000,000.  The  incorporators  are  Charles  H.  Hamraon  of 
Berkeley,  L.  J.  de  Sabla,  San  Francisco;  Samuel  Lillienthal, 
San  Francisco;  George  E.  Springer  of  Oakland  and  Herbert 
W.  Furlong  of  Pleasanton.  Twenty  thousand  dollars'  worth 
of  stock  has  been  subscribed,  Hammon  having  pledged  for 
$18,000  of  this  and  the  other  $500  each.  The  road  will  be 
approximately  60  miles  in  length,  swinging  southeast  from 
Sacramento  to  a  point  midway  between  the  capital  city  and 
Folsom  and  then  northeast  into  Folsom,  practically  keep- 
ing in  view  of  the  Southern  Pacific  the  entire  distance. 

PORTLAND,  ORE.— The  Deschutes  Rimrock  Power 
Company  has  been  incorporated  with  a  capital  of  $1,000,000, 
with  Malcolm  A.  Moody  as  president  and  LeRoy  Park,  as  sec- 
retary and  treasurer.  The  company  expects  to  start  actual 
construction  work  within  90  days,  as  the  entire  bond  issue 
of  $9,000,000  has  been  approved  and  money  will  be  avail- 
able for  work  within  that  time.  The  project  provides  for  a 
small  dam  500  feet  long  and  20  feet  high,  which  will  be 
capable  of  developing  a  minimum  of  15,000  horsepower  and 
the   other   and   more   important   dam   will   be   a   hollow    con- 


crete structure  of  the  Ambursen  type,  140  feet  high  and 
over  600  feet  in  length.  This  will  develop  a  minimum  of 
60,000  horsepower  and  will  be  the  greatest  power  dam  in  the 
Greater  Northwest.  The  two  dams  will  be  7000  feet  apart, 
the  smaller  being  placed  just  north  of  Moody,  the  first  sta- 
tion south  of  the  Columbia  River  on  the  Deschutes  railroad. 
The  land  to  be  watered  lies  on  the  Columbia  River  and  will 
include  in  its  first  unit  15,000  acres. 


ILLUMINATION. 
PASCO,    WASH.— The    City    Council     has     ordered     the 
street  lighting  committee   to  engage   Engineer  H.  Day   Han- 
lord    of   Seattle    to    prepare    plans    for    a    municipal    lighting 
plant. 

HOOD  RIVER,  ORE.— On  recommendation  of  the  light 
and  water  commission  the  City  Council  has  contracted  with 
the  hydroelectric  company  for  the  term  of  10  years  lor  light- 
ing the  city  streets, 

SAN  DIEGO,  CAL.— The  City  Council  has  decided  to  ap- 
prove plans  of  Superintendent  Adams  to  light  the  down  town 
streets  with  ornamental  cluster  lights.  All  lights  in  down 
town  district  will  be  in  by  January  1. 

BAKERSFIELD,  CAL.— The  City  Clerk  has  "been  in- 
structed to  advertise  for  bids  for  lighting  the  streets  of  Ba- 
kersfield  with  luminous  arcs,  the  number  of  lights  to  range 
from  175  to  250,  and  the  lighting  to  be  on  the  all-night  basis. 

WATSONVILLE,  CAL.— This  city  is  to  have  an  improved 
system  of  street  lights.  The  system  recommended  by  S.  W. 
Coleman,  manager  of  the  Coast  Counties  Light  &  Power  Com- 
pany, consists  of  350  Mazda  type  arc  lamps. 

FALLON,  NEV.— At  the  last  meeting  of  the  City  Coun- 
cil the  plans  and  estimates  presented  by  City  Engineer  C.  P. 
Osgood  for  an  electric  light  system  for  the  city  were  ac- 
cepted and  the  city  attorney  was  instructed  to  draft  an  or- 
dinance providing  for  the  issuance  of  bonds  to  the  extent 
of  $15,000  to  install  the  proposed  system. 

SAN  FRANCISCO,  CAL.— The  State  Board  of  Control 
is  preparing  to  contract  for  the  purchase  of  all  the  electric 
light  globes  used  in  all  of  the  State  institutions  by  bulk.  It 
is  estimated  that  25,000  electric  bulbs  are  used  in  the  State 
institutions  each  year,  and  by  purchasing  them  in  bulk  a 
saving  of  approximately  $5000  will  be  made. 

BERKELEY,  CAL.— Mayor  J.  Stitt  Wilson  has  been  asked 
by  the  City  Council  to  procure  data  on  the  cost,  charges  and 
other  information  on  municipal  lighting  plants  which  are 
now  in  operation  throughout  the  country.  The  action  of  the 
council  came  after  a  proposal  of  the  mayor,  in  a  special  mes- 
sage, that  the  city  establish  such  a  plant. 

ALBANY,  ORE. — W.  H.  McGoldrick  has  accepted  the 
gas  plant  franchise  granted  him  recently  by  the  city.  A  for- 
feit of  $1000  has  been  posted  to  guarantee  the  erection  of 
the  plant  within  a  year.  It  is  also  asserted  that  McGoldrick 
is  organizing  a  company  to  be  known  as  the  Albany  Gas 
Company,  to  be  incorporated  with  a  capital  of  $500,000. 
A  franchise  was  also  received  to  install  gas  pipes  along 
public  highways  in  Linn  county. 

TULARE,  CAL. — At  a  melting  of  the  officers  of  the  Tu- 
lare County  Power  Company  a  contract  was  awarded  to  Oscar 
Parlier  for  the  brick  and  cement  work  on  the  auxiliary  power 
plant  to  be  erected  in  this  city.    There  were  several  bidders, 
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but  Mr.  Parlier's  bid  was  the  lowest  and  most  satisfactory. 
He  will  be  required  to  la.y  about  200,000  bricks  and  build 
7000  cubic  feet  of  cement  work.  The  contracts  for  the  car- 
penter work  will   be  let  at  an  early  date. 


TRANSPORTATION. 
PORTLAND,    ORE.— The    Southern    Pacific   Railway    has 
entered  into  a  contract  with  the  Portland  Railway,  Light  & 
Power  Company  for  delivery  of  5000  h.p.  for  the  company's 
local  Fourth  street  line.     The  railway  will  be  electrified. 

BAKERSFIELD,  CAL.— The  Board  of  Trustees  passed  an 
ordinance  granting  a  franchise  to  the  San  Joaquin  Light  & 
Power  Corporation,  the  right  to  construct  and  operate  a 
street  and  interurban  street  railroad  along,  over  and  across 
certain  streets,  highways,  etc.,  in  the  city  of  Bakersfield,  Cal. 

NAMPA,  IDAHO. — Wni.  Mainland  and  others  have  re- 
ceived a  franchise  of  50  years'  duration  for  the  construction 
of  an  electric  street  car  system  in  this  city.  The  franchise 
contains  the  usual  paving  clauses  and  other  safeguards  and 
provides  that  the  franchise  is  void  in  case  cars  are  not  In 
operation  by  July,  1912. 

CLE  ELUM,  WASH.— The  Brown  Company,  Bailey 
building,  Seattle,  has  been  commissioned  consulting  engi- 
neers by  the  Kittitas  Railway  &  Power  Company  to  make 
preliminary  and  permanent  surveys  for  its  new  hydroelectric 
development  and  electric  railway  from  this  city  into  the  Cle 
Elum  mining  district,  a  distance  of  about  40  miles,  at  a  cost 
of   about   $1,508,000. 

VALLEJO,  CAL.— The  directors  of  the  Vallejo  &  North- 
ern Railroad  voted  to  float  $10,000,000  more  in  bonds.  This 
money  is  to  be  used  in  construction  and  equipment.  In  or- 
der to  simplify  trade  matters,  T.  T.  C.  Gregory  has  had  the 
railway  holdings  turned  over  in  his  name.  President  Greg- 
ory appeared  before  the  City  Council  and  presented  the 
map  of  the  roadway  through  this  city,  and  announced  that 
as  scon  as  it  was  accepted  he  would  advertise  for  bids  on 
grading.  An  ordinance  extending  the  necessary  permission 
for  the  road  to  use  the  city  streets  was  ordered  drawn  up. 


TRANSMISSION. 
GOODING,   IDAHO.— The  substation  of  the   Shoshone   & 
Twin  Falls  Light  &  Power  Company  was  burned  a  few  days 
ago. 

LEWISTON,  IDAHO.— The  proposition  of  installing  a  dam 
in  the  Clearwater  River  to  provide  a  power  plant  for  munici- 
pal and  manufacturing  purposes  is  receiving  the  considera- 
tion of  the  City  Council. 

STANFORD  UNIVERSITY,  CAL.— The  construction  of 
a  new  $14,000  powerhouse  will  be  commenced  at  once  be- 
tween the  history  building  and  the  football  field.  The  plans 
were  prepared  by  Prof.  W.  F.  Durand.  The  building  will 
furnish  more  shop  room  and  experimental  laboratories  for 
the  engineering  department. 

LEAVENWORTH,  WASH. — A  crew  of  engineers  assem- 
bled at  this  point  recently,  taking  final  measurements  and 
soundings  on  the  river,  preparatory  to  the  construction  of  a 
concrete  dam  to  be  installed  this  winter  tor  the  Washington 
Steel  &  Iron  Company.  The  company  also  proposes  the  estab- 
lishment of  a  power  plant  to  generate  from  4000  to  6000  h.p. 
It  is  understood  that  plans  are  in  course  of  preparation  and 
at  their  completion  bids  on  a  general  contract  will  be  called 
for. 

FRESNO,  CAL. — Engineers  of  the  contracting  firm  of 
Stone  &  Webster  has  arrived  from  Los  Angeles  in  company 
with  G.  O.  Newman,  head  engineer  of  the  Pacific  Light  & 
Power   corporation,    and    has    gone    with    Mr.    Newman    and 


Manager  .\.  G.  Wishon  of  the  San  Joaquin  Light  &  Power 
Company,  to  Big  Creek,  where  a  big  power  plant  and  dam 
are  to  be  constructed.  Preliminary  work  in  this  construc- 
tion has  been  superintended  by  Mr.  Newman,  under  the 
supervision  of  Mr.  Wishon,  and  now  the  entire  job  of  con- 
struction is  to  be  turned  over  to  Stone  &  Webster,  under 
a  newly  formed  contract. 

RENO,  NEV.— The  Nevada  Valleys  Power  Co.  has  been 
incorporated  under  the  laws  of  Nevada,  with  Reno  as  the 
principal  place  of  business  and  an  authorized  capital  of 
$2,500,000.  Messrs.  J.  E.  Bowes,  Hurley  and  M.  S.  Hamilton 
of  Oakland  are  among  the  incorporators.  Leon  M.  Hall,  elec- 
trical engineer,  is  interested  in  the  project  and  W.  H.  Lel- 
tingwell  is  the  company's  engineer.  It  is  proposed  to  install 
two  power  plants  in  Storey  County,  Nevada,  about  14  miles 
east  of  Reno  with  effective  heads  of  about  90  and  75  feet, 
respectively.  It  is  estimated  that  a  total  of  5500  h.p.  can  bo 
generated  and  transmitted  to  Virginia  City,  Reno  and  else- 
where. 


TELEPHONE  AND  TELEGRAPH. 

MIDVALE,  IDAHO.— The  Midvale  Telephone  line  has 
been  sold  to  Levi  Keithly  and  Roy  Delashmutt.  An  entire 
new  equipment  is  to  be  located  in  the  McCrum  building 
on  Bridge  street. 

KLAMATH  PALLS,  ORE.— After  keeping  forty  fires  go- 
ing night  and  day  for  weeks  to  heat  concrete,  and  building 
large  canvas  walls  and  ceilings  over  the  work  to  keep  the 
heat  in,  the  contractors  of  the  Lost  River  diversion  dam, 
building  for  the  reclamation  of  50,000  acres  inundated  by 
Tule  Lake,  have  put  in  all  the  concrete  without  damage  from 
frost.     The  dam  is  of  the  horseshoe  type. 

SUSANVILLE,  CAL. — Application  for  a  franchise  for  a 
period  fo  50  years  has  been  made  by  the  Honey  Lake  Val- 
ley Mutual  Telephone  Association  to  the  Board  of  Super- 
visors, for  the  right  to  erect,  construct  and  operate  a  tele- 
phone and  telegraph  line  over  certain  roads  and  highways 
in  the  county  of  Lassen.  Bids  will  be  received  for  the  sale 
of  said  franchise  up  to  January  4,  1912,  at  which  time  the 
franchise  will  be  sold  to  the  highest  bidder. 


WATERWORKS. 

MEDFORD,  ORE.— The  citizens  of  Gold  Hill  have  adopted 
a  new  charter  and  passed  a  bond  issue  of  $25,000  which  will 
be  used  to  construct  a  modern  water  supply. 

McMINNVILLE.  ORE.— A.  L.  Richardson  or  the  Portland 
engineering  firm  of  Stannard  &  Richardson  is  preparing 
the  plans  for  the  installation  of  a  water  system  at  Carlton. 

SEATTLE,  WASH.— Prof.  E.  O.  Eastwood,  consulting 
engineer  of  the  university,  has  completed  plan,  for  a  100,003 
gallon  steel  water  tank  recently.  Bids  are  to  be  called  for 
immediately. 

LOS  ANGELES,  CAL— The  Verdugo  -Springs  Water 
Company  has  been  awarded  a  contract  for  laying  5000  feet 
of  four-inch  steel  water  mains  throughout  the  Kenilworth 
Tract,  in  Glendale.  The  Southern  California  Gas  Company 
will   supply  gas  for  the  tract. 

RICHMOND,  CAL.— The  contracting  agent  of  the  Union 
Water  Company  of  Oakland,  Col.  M.  M.  Ogden,  has  an- 
nounced that  his  company,  owned  by  the  United  Properties 
corporation  will  invade  the  Richmond  territory  at  once  in 
opposition  to  the  Peoples  company.  The  latter  has  up  to 
this  time  .held  a  monopoly  of  the  field,  with  the  exception 
of  the  private  water  company  that  serves  the  Santa  Fe  dis- 
trict. 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


4 
Aluminum  Company  of  America 

American  Bridge  Company 

Benjamin    Electric    Manufacturing    Company 

Blake  Signal  &  Manufacturing  Company 3 

Bonestell   &   Company 14 

Bridgeport   Brass   Company 4 

Brill  Company,  The  J.  G 

Brilliant    Electric    Company 

Brooks-FoUis  Electric  Corporation 15 

Buckeye  Electric  Company,  The -. . . 

Century  Electric  Company 8 

Colonial  Electric  Company 

Colonial  Electrical  Agency  Company 

Crocker-Wheelei   Company  

D.  &  W.  Fuse  Company 

Dearborn  Drug  &  Chemical  Works 14 

Duncan  Electric  Manufacturing  Company    5 

Economy    Electric    Company 

Electric  Storage  Battery  Company 

Electrical  Engineers'  Equipment  Company 2 

Farnsworth  Electrical  Works   

Farrar  &  Company,  J.  C 

Fort  Wayne  Electric  Works 

Fostoria  Incandescent  Lamp  Co 15 

General  Electric  Company 16-17 

Gould  Storage  Battery  Company 

Habirshaw    Wire    Company 

Hammel   Oil   Burner  Company 

Hemingray  Glass  Company 3 

Hitchcock  Military  Academy 5 

Holophane  Company  

Home   Telephone   Company ' 

Hughes  &  Company,  E.  C M 


Hunt,   Mirk   &   Company 

Indiana  Rubber  &  Insulated  Wire  Co 18 

Johns-Manville   Co.,    H.    W 5 

Kellogg  Switchboard  &  Supply  Co 

Kelman  Electric   &   Manufacturing  Co 

Klein  &  Sons,  Mathias 5 

Leahy  Manufacturing  Co. 

Locke  Insulator  Manufacturing  Co 4 

McGlauflin  Manufacturing  Co. 

Moore  &  Co.,  Engineers,  Chas.  C 

Multiple  Arch  Hydraulic  Construction  Company,  Ltd 2 

National    Metal    Molding   Company 18 

New  York  Insulated   Wire  Company 

Ohio  Brass  Company 

Okonite   Company    18 

Pacific  Gas  &  Electric  Company 14 

Pelton  Water  Wheel  Company 14 

Plerson,  Roeding  &  Company 4 

Pittsburg  Piping  &  Equipment  Company 18 

Portland   Wood  Pipe  Company 5 

Schaw-Batcher  Company  Pipe  Works,  The   

Southern  Pacific  Company 18 

Sprague  Electric  Works  5 

Standard  Electrical   Manufacturing  Company 

Standard  Underground  Cable  Company 18 

Technical    Book    Shop 5 

Tracy  Engineering  Company « 

Thomas  &  Company,  R 

Western   Electric   Company 2 

Westinghouse    Machine   Company 

Westinghouse  Electric  &  Manufacturing  Co 6 

Weston  Electrical  Instrument  Company 3 

Wilbur,  G.  A 5 


SINGLE  PHASE  SELF  STARTING 

MOTORS 

DO  NOT  INFRINGE 

In  the  suit  instituted  against  us  by  a  competitor  about  7  years  ago  for 
alleged  infringement  of  the  "Gutmann"  patents,  to  which  prominence  has 
been  given  in  an  endeavor  to  influence  trade, 

The  United  States  Circuit  Court  of  Appeals  for  the  Eighth 
Circuit,  on  Nov.  21st  handed  down  a  decision  remanding  the 
case  to  the  lower  court  with  instructions  to  dismiss  the  suit. 

CENTURY  ELECTRIC  COMPANY 

19TH  AND  OLIVE  STS.,    ST.  LOUIS,  MO. 

Western  Sales  Offices  and  Stoclcs  at  San  Francisco,  Los  Angeles,  Portland,  Spokane.  Salt  Lake  City. 
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OIL  BURNING 


BY   E.   N.   PERCY. 


Many  engineers  and  business  men  hear  of  oil 
burning,  see  records  of  oil  burning  tests  with  their 
excellent  results,  and  read  long  academic  discussions 
on  oil  burning  without  having  learned  in  the  least 
degree  how  to  install  an  oil  burning  equipment  on 
their  own  plant.  The  following  article  is  addressed 
to  engineers  and  business  men  in  plain  non-technical 
terms  with  a  view  to  telling  them  how  to  get  ready 
to  burn  oil  and  then  how  to  burn  it. 


grees  Beau  me  to  25  degrees  Beaume  contain  between 
6,000,000  and  6,400,000  British  thermal  units  per  bar- 
rel, the  total  variation  not  being  over  4  per  cent,  and 
that  in  favor  of  the  heavier  oil.  Light  oil  has  more 
heat  per  pound  but  less  per  barrel ;  heavy  oil  has  less 
heat  per  pound  but  more  per  barrel  on  account  of  its 
weight.  Therefore,  heavy  oil  is  the  cheapest  to  use ; 
but  if  too  heavy  will  make  so  much  carbon  and  smoke 
that  there  is  an  excessive  waste. 


Oil  Stora-je  Tanks  at  Refinery 


The  first  thing  necessary  with  fuel  oil  is  to  re- 
ceive it.  The  price  must  be  learned,  freight  rate  on 
the  oil  and  any  other  necessary  charges  such  as  cart- 
ing, switching,  etc.  Fuel  oil  is  delivered  exclusively 
in  bulk,  either  in  tank  cars,  barges  or  steamships.  It 
should  be  an  oil  which  has  neither  light  volatile  con- 
stituents nor  extremely  heavy  constituents;  neither 
should  it  be  an  oil  which  has  been  taken  directly  from 
the  well  without  properly  settling  to  eliminate  water, 
gravel,  and  other  debris.  All  oil  has  practically  the 
same  heating  value ;  the  differences  being  so  small 
that  they  cannot  be  discerned  except  in  the  highest 
grade  plants. 

All  fuel  oils  in  general  use  ranging  from   14   de- 


To  receive  the  oil  it  is  necessary  to  put  in  stor- 
age. This  may  take  the  form  of  steel  tanks  above 
tile  ground,  concrete  vaults  under  the  ground,  or  in 
small  installations  wooden  tanks  above  the  ground. 
Concrete  vaults  and  forms  may  be  roughly  figured  at 
50  cents  per  cubic  foot  of  concrete  and  the  excavation 
according  to  locality  and  material,  averaging  60  cents 
per  cubic  yard.  Steel  tanks  including  foundation,  roof 
and  setting  up  will  cost  approximately  $1  a  barrel. 

The  accompanying  curves  show  the  cost  and 
weight  oi  various  kinds  of  tanks.  These  costs  apply 
primarily  around  San  Francisco  Bay;  for  other  dis- 
tricts freight  rates,  labor  charges,  etc.,  should  be 
added  accordingly.     Fig.  2  shows  the  swing  pip^  and 
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Cost  of  TanKs  in  Dollars 
I'lg.  1.     Curves  of  Cost  and  Weight  of  Tanks. 

heating  coils  that  are  used  in  large  tanks  for  warm- 
ing up  the  fuel  oil. 

It  should  be  stated  here  that  the  burner  is  the 
last  and  almost  the  le,ast  important  thing  in  an  oil 
burning  installation ;  the  most  important  being  ample 
means  for  heatinsf  the  oil.     This  latter  includes  heat- 
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Fig.  2.     Swing  Pipe  and  Heater  Coils  for  Tank. 

€rs  in  the  main  storage  and  a  heater  for  bringing  the 
oil  to  final  temperature  just  before  going  to  the  burner. 
By  using  the  arrangement  of  heaters  shown  in 
Fig.  2  only  the  oil  going  into  the  suction  pipe  is 
heated,  it  not  being  necessary  to  heat  the  entire  tank. 
This  arrangem,ei>,t  is  intended  for  a  very  large  instal- 


lation;  with  a  smaller  installation  a  simpler  arrange- 
ment will  answer;  but  there  should  be  at  least  one 
square  foot  of  heating  surface  for  every  barrel  in  the 
tank. 

Nearly  always  the  heating  coils  which  have  been 
installed  in  a  small  tank  will  be  found  out  of  commis- 
sion because  of  breakage  or  leakage.  This  is  because 
they  are  entirely  too  small.  The  coils  should  be  con- 
structed of  2  in.  pipe  no  matter  how  small  the  tank 
is.  This  is  little  if  any  more  expensive  than  smaller 
pipe  because  the  2  in.  pipe  has  relatively  greater  area. 

The  swing  pipe  is  necessary  only  in  large  tanks 
when  they  are  above  ground  to  prevent  the  accidental 
draining  of  the  entire  tank  in  case  of  breakage  of  large 
pipes. 

Fig.  3  shows  the  proper  way  of  connecting  large 
or  small  pipes  through  the  tank  shell;  running  threads 
with  lock  collars  are  not  good  engineering  and  should 
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Fig.  3.     Correct  Methods  of  Running  Pipe  Through 
Tank    Shell. 

never  be  used.  Concrete  tanks  should  be  reinforced 
and  plastered  on  the  inside  with  at  least  one  inch  of 
cement  plaster.  They  will  be  a  failure  unless  of  the 
best  construction.  The  undervvriters  and  various  cit- 
ies have  requirements  in  connection  with  the  storing 
of  oil  which  must  be  met  in  order  to  carry  insurance 
and  observe  the  law,  to  say  nothing  of  the  actual 
safety  obtained.  The  first  principle  in  this  respect  is 
that  no  gravity  system  is  permissible.  The  oil  must 
be  stored  below  the  level  of  the  burners  and  reach 
same  by  means  of  pumps  only. 

Fig.  4,  5,  6  and  7  show  various  phases  of  per- 
missible installations  under  the  ordinance  in  San  Fran- 
cisco, 

Having  investigated  the  cost  of  delivering  oil  and 
prepared  proper  storage  for  it  in  accordance  with  the 
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Fig.  4.     Oil  Tank  Below  Basement  Floor  Level.  Boiler 
in  Basement  (sidewalk  not  excavated). 


Ji^^- 
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Fig.  5. 


Oil  Tank   4  Feet  Below  Sidewalk,  Boiler  on 
Ground  Floor   (no  basement). 


ill  i 


Fig.    6.     Oil    Tank    and    Boiler    on    Basement    Floor 
(sidewalk   excavated). 


Fig. 


7.     Oil  Tank  4  Feet  Below  Boiler  Room  Floor, 
Boiler   in   Basement    (sidewalk  excavated). 


rotary  pumps,  belt-cjriven  triplex  and  other  types 
are  used  for  the  purpose.  It  is  advisable  to  install 
oil  pumps  in  duplicate  because  one  of  them  will  fre- 
quently be  deranged  because  of  gravel  in  the  oil  or 
valves  hung  open  with  asphalt,  or  gases  formed  from 
oil  that  has  too  man}^  light  fractions.  It  is  not  advis- 
able to  install  a  pump  smaller  than  4^  x  3  x  4  for  any 
purpose  whatever. 

Arrangements  are  usually  made  for  the  oil  to  be 
delivered  at  a  constant  pressure.  This  is  done  either 
by  means  of  one  of  the  various  patent  governors  on 
the  market,  or  by  means  of  an  ordinary  pop  valve 
discharging  into  the  pump  suction.  Many  plants  are 
running  without  any  regulating  device  whatever. 

Probably  the  best  system  is  one  in  which  the  oil 
pressure  is  regulated  by  the  steam  pressure  whereby 
the  boiler  automatically  regulates  its  own  fire ;  but 
this  does  not  imply  that  an  oil  fire  should  be  left  with- 
out attention.  It  requires  very  little  work  and  the 
fireman  has  plenty  of  time  to  do  many  other  things, 
but  his  bench  or  other  work  should  be  in  the  fire  room 


rules  of  insurance,  laws  of  communities,  and  proper 
construction,  we  are  now  ready  to  pump  it  to  the 
power  plant.  Ordinary  duplex  pumps  installed  in  du- 
plicate probably  give  the  best  satisfaction,  although 


Fig. 9.  S.ngle  Coii  Oil  H<-at.r 


FiR.  10.  Multitulnilar  Oil  H.-ater 


and  not  elsewhere  as  oil  must  not  be  left  without  at- 
tention under  any  circumstances,  no  more  than  coal. 
After  the  oil  leaves  the  pump  it  goes  direct  to  the 
heater,  a  device  in  which  it  is  brought  to  the  highest 
temperature  possible  with  live  steam,  not  exhaust  or 
waste  steam. 

Fig.  9  shows  a  simple  type  of  such  a  heater 
which  can  be  constructed  by  any  engineer.  •  It  is  not 
very  ornamental  but  does  the  work.  The  oil  is  within 
the  pipe  and  the  steam  around  it.  Fig  10  shows  a 
multitublar  heater.  Fig.  11  is  a  double  chest  heater, 
the  design  of  which  is  obvious. 

Fig.  12  is  probably  the  best  and  most  expensive 
heater  "that  can  be  built  for  large  heavy  work,  con- 
sisting of  a  copper  coil  supported  on  a  steel  rack 
within  a  steel  boiler  shell  bolted  to  a  cast  iron  base 
thoroughly  lagged  with  a  non-conductor  and  finished 
off  with  pheet  iron.  .    . 

Fig.  13  shows  the  arrangement  of  steam  piping 
in  an  oil  burning  plant.  Fig.  14  shows  oil  piping  in 
an  oil  burning  plant  arranged  in  what  is  called  a  non- 
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FlK.  II.     Cast  Iron  OH  Heater 

Fig.  12.     High  Duty  Single  Coll  'I 


1  Heater. 


return  system ;  the  oil  simply  flowing  from  the  pump 
through  the  heater  to  the  burners.  Fig.  15  shows 
the  oil  piping  arrangement  in  what  is  called  a  circu- 
lating oil  burning  system.     In  this  case  the  oil  flows 


Fig.  13.      Steam  Piping  -Arrangement  In  Oil  Burning 
System. 

from  the  pump  through  the  heater  to  the  burners,  giv- 
ing them  what  oil  they  need  and  then  flowing  back 
to  the  pump  suction.  This  is  necessary  in  every  large 
Fig.  16  shows  in  a  measure,  the  entire  piping  ar- 
rangement of  an  oil  burning  system.     The  oil  stand- 


plant  or  in  very  long  lines  in  order  to  keep  the  oil 
hot,  especially  when  the  fires  are  low. 


Fig.     I.').     Oil     Piping    Arrangement    In    Continuous 
Return   System. 


Fig.    16.     Piping   Arrangement    for   Atomization    by 
Steam. 

pipe  is  for  the  purpose  of  trapping  gases,  etc.,  that  may 
be  in  the  oil,  and  must  be  blown  from  time  to  time. 


/ 


F^.    J^,     pil    Piping    Arrangement    in    Non-Return 
Oil  Bi'rnlng  System. 


Fig.    17.     Piping   Arrangement    for    Atomization    by 
Compressed  Air. 

Fig.  17  shows  an  oil  burning  system  in  which  pro- 
\ision  is   made  for  atomization  by  compressed  air. 

In  the  most  recent  practice  the  oil  and  steam  are 
not  regulated  within  the  burner  but  by  outside  valves. 
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The  best  practice  calls  for  a  burner  of  the  utmost 
simplicity  with  regulating  valves  just  outside  of  it. 
Ordinary  globe  and  needle  valves  do  not  regulate 
well  for  many  reasons,  a  valve  of  the  type  shown  in 
Fig.  18  being  much  more  desirable  because  regulation 
is  effected  by  the  uncovering  of  the  diamond-shape 
port  by  the  piston,  but  when  the  valve  is  brought  to 


^ZTK^ 


Fig.   IS. 


full  closure  it  seats  as  any  ordinary  globe  valve.  The 
strainer  is  simply  to  prevent  sediment  from  getting 
into  the  valve  or  burner  and  can  be  removed  at  a 
moment's  notice  for  cleaning. 

Furnaces. 

The  arrangement  of  Ijoilcr,  furnace,  chinuiey, 
draft,  brick  work,  front,  and  dampers  is  far  more  im- 
portant than  the  burner,  although  the  type  of  burner 
should  accord  with  them  and  produce  the  shape  of 
flame  desired.  Various  errors  still  exist  in  oil  burn- 
ing as  hold-overs  from  coal  furnaces.  One  of  these 
is  the  existence  of  the  bridge  wall.  There  absolutely 
■  should  be  no  bridge  vifall  in  connection  with  an  oil 
fire  except  in  those  types  of  water  tube  boilers  where 
the  bridge  wall  extends  up  to  the  tubes. 

I'ig.  19  shows  an  internal  fired  boiler  that  was 
specially  designed  for  oil  firing  by  making  it  extremely 
iong.  This  method  of  bricking  has  proven  \^ery  satis- 
factory with  the  exce])tion  that  the  bridge  wall  tends 
to  throw  the  flame  against  the  crown  sheets,  which,  of 
course,  is  bad  practice. 

Fig.  20  shows  a  return  tubular  lioiler  of  the  ordi- 
nary type  proj)erly  bricked  up  for  oil  firing,  the  prin- 
cipal features  of  which  are  that  the  flame  has  a  com- 
plete unbroken  sweep  from  one  end  of  the  boiler  to 
the  other;  no  air  is  admitted  overhead,  and  all  air  must 
|)ass  through  the  flame,  it  being  admitted  through  an 
evenly  distributed  grill  below  a  flat  flame.  The  pro- 
lectinn   provided   for  the  blow  pipe  should  be  noted. 

iMt^.  21  to  24  shows  incorrectly  fired  boilers.  Many 
boilers  have  been  fired  in  each  of  these  ways  and  have 
given  fair  service,  but  exi)crience  has  proven  that  they 
have   the    following    faults   respectively: 


Fig.    la.     Arrangement    of    Inlernally    Kiied    Boiler    SpeciaHy    Designed    for   Oil    Burning 


IS- 


Fig.     20.      Arrangement    of    Return    Tubular    Boiler    for    Oil    Burning. 
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Fig.  21  will  tend  to  hurn  the  l)()ilcr  around  tlie 
i)ridge  wall  and  the  flame  tends  to  smoke  and  deposit 
carbon. 

Fig.  22  admits  a  great  amount  of  excess  air  1)e- 
cause  all  of  the  air  does  not  go  through  the  flame; 
therefore,  this  boiler  can  never  be  very  economical. 

F^ig.  23  will  tend  to  throw  the  flame  up  against  the 
boiler,  over-heating  that  portion. 

Fig.  24  has  ail  of  the  objections  mentioned;  in 
fact  the  practice  of  burning  oil  with  a  target  has  been 
entirely  abandoned  by  progressive  practical  engineers. 

F"ig.  25  and  26  give  fair  satisfaction  under  heavy 
load  because  the  tunnel  is  full  of  flame,  is  quite  hot. 
and  all  the  air  has  practically  passed  through  the 
flame ;  but  under  light  loads  they  are  not  so  efficient, 
and,  furthermore,  it  has  been  found  almost  impossible 
to  maintain  arches  over  the  tunnels  at  the  high  tem- 
peratures resulting. 

Fig.  27  shows  two  methods  of  firing  a  Stirling 
water  tube  boiler.  The  system  shown  in  the  upper 
picture  savors  of  the  target  method  of  firing,  and 
perhaps  is  not  as  desirable  as  the  system  shown  in  the 
lower  sketch  for  extremely  heavy  firing. 

Fig.  28  and  29  show  usual  methods  of  firinsr  a 
Heme  boiler.  Fig.  28  being  the  incorrect  arrange- 
ment, and  Fig.  29  being  the  correct  arrangemtent. 

Fig.  31.  32  and  33  show  various  methods  of  firing 
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r.abcock-Wilcox  boilers.  There  are  probably  no 
serious  arguments  against  any  of  the  three  methods, 
but  Fig.  31  is  the  usual  installation  in  the  largest 
plants. 

(To  Re  Continufd) 


COST  OF  ELECTRIC  OIL  PUMPING. 

A  statement  has  been  prepared  by  the  Petroleum 
Properties  in  which  is  com])ared  the  cost  of  steam  ver- 
sus electric  power  for  development  on  the  property 
on  sections  22  and  23,  in  32-33,  Midway,  Cost  of 
installation  and  equipment  $10,710,  loss  from  discard 
$1000.  total  cost  to  bi  absorbed  $11,710.  Assuming 
life  of  installation  to  be  ten  years,  the  amount  to  be 
written  off  each  year  is  $1171.  The  average  cost  of 
operation  per  month  by  steam  was  $2753.07,  by  elec- 
tricity $1903.07:  saving  $850;  less  $97.58  amount  to  be 
vvritten  off  per  month,  $7.52.42.  On  this  lasis  the  pl.ant 
will  pay  for  installation  in  15>-{>  months.  As  yet  two 
wells  and  the  shipping  plant  are  operated  by  steam  thus 
i  n.ising  the  cost  of  fuel  and  water. 

The  cost  of  steam  pumping  for  five  months,  from 
January  1  to  May  31,  showing  only  accounts  aflected 
by  elecirical  installation,  was  10.67  rents  per  barrel; 
from  July  1  to  September  30,  three  months,  the  cost  per 
barrel  was  5.86  cents,  a  saving  of  4.81  cents  per  barrel. 
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CRUDE  PETROLEUM  PRODUCTION. 

.Mure  than  200,000,000  l)arrels  <,:  oil,  with  a  value 
of  nearly  $128,000,000,  were  produced  in  the  United 
States  last  year,  according  to  David  T.  Day,  of  the 
United  States  geological  survey,  in  an  advance  chap- 
ter on  petroleum  from  "Mineral  Resources  of  the 
L'nited  States"  for  1910. 

The  petroleum  industry  in  the  L'nited  States,  says 
Dr.  Day,  has  been  characterized  by  a  phenomenal  in- 
crease eadi  year  for  the  last  fojjr  years.  Each  year's 
gain  over  that  of  the  year  before  has  been  so  re- 
markable as  to  lead  to  the  belief  that  the  limit  of  pro- 
duction had  been  reached,  but  the  increase  has  con- 
tinued rapidly.  After  varying  between  50,000,000  and 
60,000,000  barrels  annually  in  the  decade  between 
1890  and  1900,  the  oil  output  was  over  63,000,000  bar- 
rels in  1900  and  increased  to  88,000,000  barrels  in  1902. 
In  1903  it  passed  the  100,000,000-barre!  mark,  in  1904 
it  was  over  170,000.000  barrels,  and  in  1905  nearly 
135,000,000  barrels.  After  a  slight  decline  in  190(>  the 
outuut  rose  again,  in  1907  reaching  166,000,000  barrels. 
It  was  178,000,000  barrels  in  1908,  183,000,000  barrels 
in  1909,  and  209,556,048  barrels  in  1910,  a  gain  of  14  per 
cent  over  the  lecord  outjuit  of  1909.  This  brought  the 
total  output  since  the  beginning  of  the  pctrleum  indus- 
try to  more  than  two  billion  barrels. 

The  United  States  is  now  by  far  the  greatest  nil- 
producing  country ;  in  fact,  it  produces  more  than  all 


'"v  o.  ■J/.  3deWBoJ/eri3ocAshol) 


/=^/q.JS.  B  &  W3o//er(i?owr73/7op 


r/qJ3.  B(?cW3o/7er(3acAs/for} 

the  resr  of  the  world  together.  In  1910  the  wells  of 
this  country  yielded  nearly  64  per  cent  of  the  total 
production,  Russia  scoring  a  very  poor  second  with 
about  70,000,000  barrels,  or  21  per  cent.  The  produc- 
tion of  other  countries  is  comparatively  negligible,  the 
third  on  the  list,  Galicia,  contributing  only  ZUl  per 
cent  of  the  total. 

The  excess  of  the  petroleum  production  of  the 
United  States  over  the  normal  demand  is  shown  by 
the  fact  that  the  209,556,048  barrels  produced  in  1910 
brought  a  smaller  return — $127,896,328 — than  the  183,- 
170,874  barrels  in  1909,  which  was  valued  at  $128,- 
328,427.  The  even  smaller  output  in  1908,  178,000,000 
barrels,  was  valued  at  still  more — $129,079,184.  .A.s 
the  production  has  increased  the  average  price  has 
gone  down  from  more  than  $1  a  fiarrel"  in  1900  to  61 
cents  in  1910.  ,    .■  , 

These  repeated  great  increases  in  oil  production 
ha\e  been  due  to  the  successive  development  of  four 
great  jietroleum  fields  farther  west  than  the  old  produc- 
tive centers.  By  1900  the  country  had  adapted  itself 
to  the  influx  of  oil  from  western  Ohio  and  Indiana: 
then  came  in  rapid  succession  the  development  of  the 
Gulf  field  in  Texas  and  Louisiana,  the  Mid-Continent 
field  in  Oklahoma  and  Kansas,  and  tlie  Illinois  field. 
In  the  meantime  California's  production  had  been  in- 
creasing so  rapidly  that  it  became  the  dominant  fea- 
ture of  1909  and  lOlQ,  outstripping  the  ]M-oduction  of 


570 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


[Vol.  XXVII— No.  25 


any  other  State  and  promising  to  retain  this  supremacy 
in  the  future.  The  trade  effect  of  these  developments 
was  largely  discounted  by  the  small  proportion  of  gas- 
oline and  kerosene  yielded  by  the  Gulf  and  Califor- 
nia oils  and  it  was  only  when  the  superior  character 
of  the  Mid-Continent  oil  was  recognized  that  the 
middle  western  contributions  began  to  be  taken  seri- 
ously in  the  general  tiade.  Geographic  and  technical 
factors  put  California  petroleum  at  a  disadvantage 
compared  with  the  eastern  supply,  but  the  great  pro- 
duction has  compelled  such  advances  in  refining  meth- 
ods as  to  make  it  reasonably  certain  that  California 
will  in  the  future  yield  good  refined  products,  includ- 
ing lubricating  and  illuminating  oils. 

There  are  now  148,440  oil  wells  in  operation  in  the 
United  States.  They  average  about  four  barrels  a  day, 
but  in  Pennsylvania  and  New  York  old  wells  in  some 
districts  yield  a  profit  on  an  output  of  less  than  one- 
fifth  of  a  barrel  a  day.  The  original  Drake  well,  drilled 
in  1859,  would  probably,  if  it  were  cleaned,  be  capable 
of  yielding  one-third  of  a  barrel  a  Jay.  Another  well 
close  to  the  Drake  well  is  45  years  old  and  is  still 
being  pumped. 

Over  8,500,000  acres  of  land  are  leased  for  oil 
and  700,000  acres  are  owned  in  fee  by  oil  operators. 

The  use  of  fuel  oils  is  steadily  increasing.  Rail- 
roads consumed  24,586,108  barrels  in  1910,  against  19,- 
939,394  barrels  in  1909.  The  advantages  of  oil  over 
coal  have  been  clearly  recognized  by  the  United  States 
navy.  In  new  construction  fuel-oil  burners  are  being 
more  and  more  extensively  used ;  torpedo  boat  de- 
stroyers Xos.  20  to  50  burn  oil  exclusively  and  the  bat- 
tleships Delaware,  North  Dakota,  Colorado,  Utah,  Wy- 
oming, Arkansas,  Texas,  and  New  York  burn  oil  as  an 
auxiliary  to  coal.  Battleships  Nos.  36  and  37,  author- 
ized by  the  last  congress,  will  burn  oil  exclusively, 
and  it  is  probable  that  subsequent  battleships  will  be 
oil  burners.  Dr.  Day  believes  it  to  be  probable  that 
within  a  few  years  heavy  oil  engines  of  the  Diesel 
type  will  be  extensively  adopted  for  marine  propul- 
sion, particularly  for  naval  vessels,  owing  to  recent 
improvements  of  these  engines  in  Europe  by  which 
1000  to  2000  horsepower  can  be  developed  from  a  sin- 
gle cylinder. 

California  heads  the  list  of  producers  in  1910,  with 
73,010,560  barrels  of  oil,  an  increase  of  17,538,959  bar- 
rels over  the  production  in  1909.  This  output  is  more 
than  twice  as  great  as  that  of  Pennsylvania  for  any 
year,  and  is  greater  than  that  of  any  foreign  country ; 
in  fact,  the  production  of  petroleum  in  California  and 
Oklahoma  combined  is  practically  equal  to  the  entire 
foreign  production.  The  average  price  per  barrel  of 
California  oil  in  1910  was  49  cents,  the  total  value 
being  $35,749,473.  The  1909  price  ivas  55.4  cents.  The 
increased  use  of  fuel  oil  in  1910  over  1909 — more 
than  23  per  cent — was  due  largely  to  California's  en- 
ergy in  pushing  the  sales  to  the  northwestern  rail- 
roads. 

The  second  among  the  oil-prodr.cinp-  States  in  1910 
wa-;  Oklahoma,  with  a  production  of  5_',028,718  bar- 
rels, valued  at  $19,922,660,  a  healthy  mcrease  from 
19U9  in  both  production  and  value. 

The  use  of  fuel  oil  increased  in  1910  more  than  23 
per  cent  over  1909,  which  was  largely  d^te,  says  Dr. 
Day  to  California's  energetic  pushing  of  sales  to  the 
railroads  in  the  northwest. 


SOME  SUGGESTIONS  TO  PREVENT  ELEC- 
TRICAL ACCIDENTS  IN  MINES. 

Suggestions  for  Mine  Foremen. 

Don't  allow  the  men  to  ride  electric  locomotives. 

Don't  allow  inexperienced  men  to  handle  electric 
wires. 

Don't  fail  to  protect  the  trolley  wires  at  cross- 
overs and  partings. 

Don't  allow  wires  to  be  installed  in  a  slipshod 
manner. 

Don't  fail  to  have  wires  promptly  repaired  after 
roof  falls. 

Don't  allow  explosives  to  he  carried  in  cars  near 
the  locomotive. 

Suggestions  for  Electricians. 

Don't  fail  U>  set  a  good  example  for  less  experi- 
enced men  to  follow. 

Don't  work  on  live  apparatus  if  it  is  possible  to 
cut  off  the  current. 

Don't  stand  directly  on  the  ground  and  work  upon 
live  apparatus  of  any  kind — get  something  dry  to 
stand  on. 

Don't  rely  upon  gloves  for  protection,  unless  they 
are  perfectly  dry,  free  from  holes,  and  without  metal 
parts. 

Don't,  under  any  circumstances,  work  on  live 
apparatus  that  is  charged  with  a  voltage  greater  than 
650  volts. 

Don't  handle  wires  carelessly  just  because  they 
are  insulated. 

Don't  send  an  inexperienced  man  to  work  on  or 
about  live  apparatus. 

Don't  neglect  to  inspect  your  equipment  regu- 
larly. 

Don't  ever  cause  anyone  to  receive  an  electric 
shock. 

Suggestions  for  Miners. 

Don't  think  that  it  is  smart  to  get  an  electric 
shock.  Every  time  a  man  gets  a  shock  it  shows  that 
he  has  been  lacking  in  care  or  knowledge. 

Don't  be  ashamed  to  be  careful.  You  owe  this 
not  only  to  yourself  but  to  others  who  may  follow 
vour  example. 

Don't  handle  wires  or  electrical  apparatus  of  any 
kind  unless  you  are  told  to  do  so. 

Don't  get  off  or  on  trips  from  the  trolley-wire 
side. 

Don't  carry  tools  on  your  shoulders  when  cross- 
ing under  the  trollej-  wire  or  when  traveling  in  the 
same   entry   with   it. 

Don't  travel  in  the  same  entry  with  the  trolley 
wire  if  you  can  avoid  doing  so. 

Don't  get  your  explosives  near  electric  wires. 

Don't  allow  packages  of  explosives  to  come  in 
contact  with  the  metal  parts  of  cars. 

Don't  carry  explosives  in  cars  near  the  locomo- 
tive. 

Don't  ever  cause  anyone  to  receive  an  electric 
shock. 

Don't  ride  on  electric  locomotives. 

Don't  fail  to  report  when  you  find  that  electric 
wires  are  down. 

Don't  install  temporary  lights — leave  that  work 
to  the  electrician. 


December  10,  1911.] 
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PUBLIC    CONTROL    OF    PUBLIC    UTILITIES'. 

i;V    CEU.    A.    DAMdN. 

1  am  often  asked  where  the  movement  fur  the 
public  control  of  public  utilities  .started  and  where 
it  IS  going  tc  end.  There  is  no  question  about 
its  having  been  started.  The  people  a  few  _vears 
ago  found  out  that  they  had  a  right  to  control — they 
were  a  long  time  in  finding  it  out — but  there  is  no 
question  about  their  right  to  control.  I  have  heard 
it  stated  that  the  State  has  a  right  to  everything,  to 
your  property  and  to  my  property  if  it  is  necessary 
for  the  good  of  the  State.  It  even  has  a  right  to  your 
life,  for  if  necessary  you  can  be  drafted  into  the  army. 
But  the  State  has  no  right  to  take  your  Hfe  or  your 
property  without  compensation,  and  in  exercising  this 
right  of  public  control  we  still  have  a  great  deal  to 
learn.  My  formula  for  where  it  is  going  is  this :  that 
first  it  is  to  be  pul)lic  control ;  then  it  is  to  be  public 
partnership,  and  then  finally  it  is  to  be  public  owner- 
ship, but  not  necessarily  public  operation.  Let  me 
give  you  some  of  the  reasons  for  this  belief.  Public 
control,  of  which  we  know  all  too  little  at  the  pres- 
ent time,  and  which  is  not  exercised  at  all  in  a  scien- 
tific manner,  especially  in  this  State,  as  yet,  must,  to 
my  mind  rest  fundamentally  upon  the  following  fun- 
damental   requirements. 

First :  that  it  should  secure  adequate  service.  Now 
note,  I  do  not  put  the  regulation  of  rates  first.  To  the 
popular  mind  public  control  means  the  regulation  of 
rates,  and  the  regulation  of  rates  downward.  I  be- 
lieve in  the  regulation  of  rates  and  I  believe  in  the 
regulation  of  rates  downward.  It  is  the  natural  ten- 
dency and  we  should  work  for  it.  It  is  the  thing  the 
engineers  of  this  country  are  going  to  bring  about, 
but  it  is  not  the  first  essential,  it  is  the  very  last  one. 
Public  control  should  mean  first,  the  securing  of  ade- 
quate service.  We  need  better  street  car  service, 
better  light  service,  better  telephone  service.  There 
is  no  public  utility  that  is  adequate.  So  the  first  essen- 
tial of  public  control  is  a  technical  problem  of  how 
to  secure  adequate  service. 

The  second  fundamental  in  my  mind  is  to  pro- 
tect the  investment.  There  has  been  a  great  deal  of 
money  invested  in  these  public  utilities.  There  has 
been  a  great  deal  of  time  and  energy  put  in  them  ;  we 
cannot  confiscate  that  investment — that  time,  ability 
and  energy ;  it  must  be  rewarded  and  it  must  be  re- 
warded at  a  rate  something  larger  than  simply  inter- 
est rates.  To  determine  the  amount  of  the  investment 
involves  all  of  the  problems  of  appraisal  and  valua- 
tion, and  of  depreciation,  and  the  question  of  what  a 
fair  return  is  upon  a  lair  investment.  These  are  all 
technical   problems. 

The  third  essential  fundamental  to  my  mind  is  to 
provide  some  definite  form  of  renewal  account.  If  our 
service  is  to  be  adequate;  if  our  investment  is  to  be 
protected  we  must  have  some  automatic  system  for 
keeping  the  plant  up  to  date  and  up  to  its  highest 
efficiency,  so  we  must  study  the  question  of  deprecia- 
tion and'  the  requirements  of  the  renewal  fund. 

The  fourth  fundamental  is  the  question  of  better- 
ments and  extensions.  Some  people  seem  to  have  the 
idea  that  a  public  utility  becomes  finished;  that  after 

'Excerpt  from  address  before  I^os  .\ngeles  Sett  ion, 
A.   I.   E.    E. 


a  certain  investment  is  made,  that  is  all  there  is  to  it. 
even  the  bonding  people  begin  to  retire  their  bonds 
after  a  certain  amount  of  development.    Now  take  the 
question  of  transportation ;  there  is  no  end  to  it.     It  is 
a  utility  that  calls,  as  all  other  utilities  do,  for  a  con- 
stant source  of  new  capital ;  the  system  must  constant- 
ly be  extended.    From  my  study  of  the  transportation 
systems  of  the  entire  country  I  found  this  to  be  true ; 
that  the  earnings  increase  as  the  square  of  the  poj  ula- 
tion ;  that  means  that  when  the  population  doubles,  the 
riding  habit  doubles,  and  if  the  income  pc  capita  dou- 
bles and  the  populati(  a  doubles,  the  total  gross  income 
increases  four  times.     Now  every  dollar  of  increased 
annual    earnings   in   transportation    means    a   demand 
for  about  four  dollars  additional  investment.     Take  it 
in  Los  Angeles;  the  local  railways  are  earning  about 
five    million    dollars   a   year.     By   the   time   that    Los 
Angeles  doubles  its  population  inside  of  the  present 
city    limits    the    local    transportation    system, — if    the 
increase  is  in  the  same  proportion  as  the  other  cities 
of  the  United  States,  and  I  believe  it  will  be  more, — 
will   be  taking  in  twenty  million  dollars  a  year  and 
this  increase  of  fifteen  million  dollars  in  annual  earn- 
ings will  justify  an  additional  investment  of  fifty  to 
sixty  million  dollars.  Now  we  cannot  get  this  supply  of 
Capital  at  reasonable  rites  unless  the  present  investment 
is  protected.    So  that  the  fourth  essential  requirement 
that  the  technical  man  must  work  out  is  some  arrange- 
ment for  the  future  which  will  insure  an  almost  unlim- 
ited  supply  of   money   for   improvements   and   exten- 
sions. 

The  next  fundamental  I  shall  touch  upon  is  very 
seldom  spoken  of, — and  that  is  the  requirement  to 
amortize  part  of  the  investment.  We  recognize  in 
making  appraisals  that  there  is  something  more  than 
the  physical  value  or  the  cost  to  produce  the  plant ; 
we  recognize  what  we  are  pleased  to  term  develop- 
ment expenses, — some  people  call  them  "intangible 
values."  They  consist  for  instance  of  the  discounts 
on  the  securities,  of  the  profits  of  promotion ;  of  the 
cost  of  consolidation, — because  it  costs  money  to  get 
together  the  several  systems  that  go  to  make  a  com- 
plete public  utility ;  they  include,  perhaps,  a  few  engi- 
neering mistakes  in  the  past  that  are  almost  unavoid- 
able in  the  developing  of  the  property,  and  of  a  num- 
ber of  superseded  investments  that  do  not  show  upon 
the  surface.  All  of  these  development  expenses  may 
amount  to  all  the  way  from  twenty  to  fifty  per  cent 
of  the  cost  of  reproducing  the  plant  new.  but  because 
they  are  "intangible"  and  because  you  cannot  see 
them,  it  would  be  better  if  the  capital  represented  by 
these  development  expenses  is  wiped  out.  So  I  main- 
tain that  out  of  the  first  real  earnings  of  the  plant 
money  should  be  taken  to  retire  tb?  investment  in 
those  development,  intangible  values,  and  there  should 
be  a  fund  created  for  that  purpose.  This  is  a  point 
that  is  very  often  overlooked. 

The  next  essential  is  to  eliminate  competition. 
We  at  one  time  thought  the  proper  method  of  regulat- 

eans  of  competition,  and 


ing  public  utilities  was  by  m 

if  "we  had  a  telephone  company  that  was  not  .<;-ivmg 
us  good  service  we  gave  a  franchise  to  another  tele- 
phone companv  and  sought  to  regulate  the  service 
and  rates  in  that  way ;  or  in  the  case  of  a  lightmg  com- 
pany that  did  not  reduce  its  rates  we  gave   another 
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franchise  to  a  hostile  system.  Well,  whai  was  ihe 
result?  We  at  once  had  a  duplicate  investment;  two 
dollars  doing  what  only  one  dollar  should;  a  dupli- 
cate management  and  comparative  iiief'iciency  all 
the  way  down  the  line.  The  competition  certainly  re- 
duced the  rates  temporarily,  but  neither  company  could 
give  thoroughly  adequate  service,  and  I  liiink  we  have 
come  to  the  point  where  we  have  learned  that  com- 
petition is  not  the  answer.  So  that  one  of  the  essen- 
tials of  the  future  development  of  puijlic  utilities  is 
to  eliminate  competition. 

Public  utility  service  as  a  rule  is  a  natural  monop- 
oly ;  it  should  be  encouraged  as  a  monopoly,  but  a.', 
a  regulated  monopoly  and  as  a  protected  monoprily, 
but  still  a  monopoly.  But  if  we  encourage  this  riio- 
nopoly  how  are  we  going  to  most  effectively  control 
it?  Fix  the  rates  so  that  they  are  sufficient  to  lake 
care  of  these  fundamentals  that  I  have  mentioned.  Make 
the  rates  high  enough  or  refuse  to  reduce  them  until 
such  time  that  the  income  will  take  care  of  these  fun- 
damental essentials ;  until  we  have  Zk  depreciation  fund 
to  take  care  of  our  renewals ;  until  we  can  be  sure 
that  we  can  take  care  of  our  maintenance  and  operat- 
ing expenses ;  until  we  can  pay  a  proper  return  on  the 
investment;  until  we  have  money  in  the  surplus  fund 
to  amortize  some  of  the  capital,  and  then  let  us  retire 
some  of  it.  There  should  be  a  surplus  fund  created 
with  every  public  utility,  but  that  surplus  fund  should 
not  belong  to  the  company.  To  my  mind  there  is 
where  scientific  regulation  can  do  its  best  work.  Let 
the  control  of  this  fund  be  put  in  the  hands  of  a  tech- 
nical commission  which  understand  the  business,  and 
what  will  be  the  result?  If  it  wishes  to  renew  some 
of  the  property  or  replace  some  inefficient  part  with 
something  that  is  more  efficient  so  as  to  cut  down  the 
cost  of  operation,  this  fund  will  be  sufficient  for  that 
purpose.  If  it  wishes  to  extend  the  system  into  parts 
of  the  city  where  for  a  time  there  will  be  a  non-paying 
load,  that  fund  is  available  for  that  purpose.  If  it 
wishes  to  amortize  some  of  the  capital  so  that  the  fixed 
charges  will  be  reduced  part  of  the  fund  can  be  used 
in  that  way.  A  surplus  fund  of  this  kind  would  give 
a  stability  to  the  whole  enterprise.  Finally,  when  the 
fund  gets  sufficient  to  do  all  these  things,  then  is  the 
time  to  reduce  the  rates  and  the  reduction  of  the  rates 
will  naturally  follow,  because  both  the  fixed  charges 
and  operating  expenses  have  been  lowered.  \\'hile  the 
whole  program  tends  towards  the  reduction  of  the 
rates  it  does  not  put  the  reduction  of  rates  as  the  first 
essential. 

If  the  surplus  fund  of  the  public  utility  corpora- 
tions is  thus  controlled  and  at  the  same  time  the  in- 
vestment is  made  stable  by  insuring  a  return  on  the 
actual  value  of  the  property,  then  by  this  very  ar- 
rangement the  public  enter  into  a  partnership  with 
the  utility  company. 

Now  this  is  not  an  idle  theory,  for  it  has  been 
worked  out  in  actual  practice.  We  have  practically 
this  same  arrangement  in  the  Chicago  traction  situa- 
tion. In  working  out  the  transportation  problem 
there,  a  contract  ordinance  was  entered  into  between 
all  of  the  railway  companies  and  the  citj-  in  which  the 
railway  companies  were  practically  operated  as  a  pro- 
tected monopoly.     The  companies  were  allowed  five 


per  cent  return  on  their  actual  investment  and  the 
surplus  fund  was  then  divided ;  fifty-five  per  cent  to 
the  city  and  forty-five  per  cent  to  the  company.  The 
company  was  required  by  ordinance  to  maintain  its 
property  and  have  a  sufficient  renewal  fund;  and  in 
making  the  arrangement  the  intangible  values  were 
given  a  certain  value,  and  incidentally  a  great  many 
of  them  were  amortized  at  that  time.  Today  the  City 
of  Chicago  and  the  railway  companies  are  in  part- 
nership, and  the  City  of  Chicago  takes  fifty-five  per 
cent  of  the  net  earnings  and  is  accumulating  a  fund 
which  is  available  to  either  build  sub-ways,  to  extend 
the  service  into  non-paying  districts;  to  reduce  the 
fare  if  they  wish  to,  or  to  buy  out  the  company.  So 
public  partnership  may  actually  end  in  public  owner- 
ship; because  after  the  public  has  learned  the  busi- 
ness and  has  treated  the  men  who  taught  it  the  busi- 
ness right,  it  may  finally  say  to  Mr.  Public  Utility 
Man,  and  particularly  to  the  promoter  and  the  capi- 
talist,— "Now  don't  you  think  you  would  like  to  take 
your  money  out  of  this  enterprise  and  go  into  the  fly- 
ing machine  business  where  there  is  a  possibility  of 
your  making  more  money,  and  let  us  run  this  thing 
on  a  five  per  cent  basis?" 

But  I  want  to  warn  you  that  there  is  a  danger 
which  every  operator  of  every  utility  realizes  today. 
The  trusted  employee  will  say,  "What  is  going  to  be- 
come of  me?"  I  don't  want  to  work  for  the  public; 
I  don't  want  to  play  politics  to  keep  my  job."  And 
to  my  mind  if  this  evolution  does  end  in  public  own- 
ership and  operation  of  these  utilities  there  will  be 
danger.  I  see  only  one  way  of  overcoming  it,  and 
that  is  after  we  get  public  ownership  then  eliminate 
public  operation  and  turn  over  the  operation  of  these 
utilities  to  strictly  operating  companies  organized 
without  any  necessity  of  raising  capital  or  of  financ- 
ing, or  of  getting  franchises,  or  of  going  into  politics. 

The  State  of  California  has  voted  to  extend  the 
duties  of  its  State  Railroad  Commission  so  that  it 
would  have  the  powers  of  regulation  over  all  of  the 
|)ublic  utilities  in  this  State.  The  Railway  Commis- 
sion of  Wisconsin  have  similar  powers  and  its  work 
commands  the  highest  respect.  Why?  The  Wiscon- 
sin Commission  turned  over  its  technical  problems 
to  an  engineering  organization  which  is  controlled  by 
the  professors  of  the  State  University.  From  the 
first  it  built  uj)  a  fabric  of  decisions  based  often  upon 
the  reports  of  its  engineers.  The  result  is  that,  in  the 
State  of  Wisconsin  the  public  utility  business  is  in  a 
state  of  balance. 

California  has  an  equal  opportunity.  Whether  we 
are  to  have  a  State  Commission  which  will  be  wise 
enough  to  bring  about  this  result  I  don't  know,  but 
they  have  this  \\'isconsin  precedent  before  them  for 
their  guidance.  Personally  I  should  be  glad  to  see 
them  take  as  their  technical  assistants  the  professors 
and  technical  organization  of  our  State  University.  I 
should  be  glad  to  see  that  State  Commission  so  effi- 
cient in  its  work,  so  careful  in  its  judgment  and  thus 
commanding  the  confidence  of  every  citizen  that  even 
Los  Angeles  itself  would  feel  impelled  to  turn  over  its 
problems  of  regulation  to  a  State  Commission  which 
would  be  entirely  free  from  any  local  political  influ- 
ence. 


December  16,  1911.] 
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DISCUSSION. 

To  the  Editor:  Your  editorial,  entitled  "A  Reply- 
to  Richard  R.  Crane,"  has  been  read  with  much  inter- 
est. It  was  just  to  the  point,  and  I  am  glad  you  found 
time  to  put  down  a  word  in  protest  to  the  views  ex- 
pressed in  that  publication,  which,  if  not  written  by 
a  great  man,  would  be  considered  ridiculous  by  most 
people,  and  no  attention  paid  to  it. 

When  Mr.  Crane  talks  about  the  Universities, 
he  is  evidently  thinking  more  of  business  colle2;es  and 
at  the  same  time  he  has  his  own  business  too  much 
m  mind  to  be  general.  If  he  had  said  in  his  paper, 
that  he  in  his  business  had  no  use  for  technical  school 
graduates  no  one  could  have  criticised  him,  as  the 
articles  in  which  he  specializes  certainly  do  not  re- 
quire technical  skill  to  any  greater  extent  than  the 
manufacture  of  wheelbarrows  on  a  large  scale. 

Mr.  Crane  seems  to  kick  the  electrical  engineer 
the  hardest.  He  seems  to  think,  among  other  things, 
that  the  General  Electric  Company  and  the  other  big 
electrical  concerns  are  frauding  the  young  graduates, 
when  the}'  keep  them  in  their  testing  rooms  for  two 
years  at  a  small  pay.  This  is.  however,  just  the  place, 
where  they  are  constantly  surrounded  bv  an  electrical 
atmosphere  as  Mr.  Crane  recommends  himself,  and 
where  they  have  a  chance  to  absorb  in  two  years  what 
it  has  taken  the  great  men  a  lifetime  1o  develop.  Very 
few  men  are  great  enough  to  educate  themselves,  so 
the  majority  would  either  have  to  do  without  an  edu- 
cation or  go  to  "the  technical  school."  But  even  the 
few  who  were  able  to  educate  themselves  would  surely 
go  to  the  technical  school  if  thev  had  the  opportunity — 
to  save  time,  if  for  no  other  reason.  It  happens  fre- 
quently that  the  "school  teacher"  is  one  of  the  best 
engineers  in  the  country,  who  used  to  be  connected 
with  some  of  the  largest  and  finest  manufacturing 
establishments  in  existence  before  he  took  up  teaching 
in  the  technical  school.  This  fact  at  once  excludes 
the  possibility  that  his  knowledge  and  what  he  has 
to  say  to  the  students  should  be  merely  humbug 
theory. 

The  method  Mr.  Crane  suggests  for  the  making 
of  an  engineer  would  perhaps  do  in  the  plumbing 
business,  but  in  very  few  other  lines  of  business  wotdd 
it  produce  a  successful  engineer. 

Lars   Torgensen. 


CHELAN  DAM  SITE  UNSATISFACTORY 

The  site  selected  by  the  Great  Northern's  engi- 
neers as  preferable  for  the  big  dam  to  be  built  in  the 
Chelan  River  gorge  to  develop  the  water  power  of  Lake 
Chelan  and  the  Chelan  River,  will  probably  be  aban- 
doned if  any  other  reasonable  good  site  can  be  found. 
Extensive  prospecting  discloses  the  fact  that  the  bed 
rock  is  badly  broken  up  and  displaced.  A  thorough  ex- 
amination of  the  walls  is  now  being  made  for  another 
location  farther  up  the  canyon.  If  a  better  foundation 
cannot  be  found  elsewhere  the  dam  will  probably  be 
located  on  the  site  originallv  selected,  but  in  that  case 
deep  and  expensive  excavations  will  have  to  be  ni:'.de. 


HIGH    TENSION    DIRECT   CURRENT    TRANSMISSION. 
Discussion  by  members  San  Francisco  Section,  American 
Institute  of  Electrical  Engineers,  October  27,  1911,  of  paper 
by  C.  F.  Elwell,  as  published  in  this  journal,  Nov.  18,  1911: 

S.  J.  Llsberger:  Mr.  Elwell  has  presented  some  interest- 
ing facts  on  this  question.  One  thing  he  has  omitted  to  men- 
tion, that  is,  the  relative  floor  space  required  for  the  two 
systems,  the  a.c.  versus  the  dc.  Have  you  any  comparative 
figures  on  that? 

C.  F.  Elwell:  No,  I  have  not  worked  that  out.  The  most 
noticeable  thing  in  entering  the  station  is  that  you  see  noth- 
ing but  machines.  The  switchboard  is  stuck  away  in  a  cor- 
ner. You  can  figure  on  the  space  for  your  machines,  and  then 
add  a  4  foot  panel  for  the  switchboard.  I  think  the  direct 
current  system  would  compare  very  favorably  on  the  ques- 
tion of  floor  space. 

W.  F.  Lamme:  Would  this  system  replace  what  we  have 
here  on  the  Coast? 

C.  F.  Elwell:  This  direct  current  is  not  a  cure-all,  but 
there  are  certain  cases  to  which"  it  applies.  For  instance  you 
could  have  a  number  of  stations  scattered  through  the 
country  and  if  they  could  be  arranged  in  a  ring,  you  could 
put  up  a  pole  line  which,  not  having  any  cross-arms  on  it  and 
one  insulator  and  a  fairly  heavy  cable,  would  be  less  ex- 
pensive than  ordinary  pole  lines.  They  do  net  attempt  to 
distribute  by  direct  current.  They  transform  it  back  to  alter- 
nating current  for  distribution. 

W.  F.  Lamme:  What  kind  of  coupling  do  they  have? 
C.  F.  Elwell:  The  coupling  is  known  as  a  Rafford  cou- 
pling, and  is  made  by  having  two  discs  each  with  a  series  of 
pins  and  leather  belting  between  the  pins,  which  take  up  -he 
shock  in  starting,  and  also  give  sufficient  insulation  between 
the  machines  for  the  whole  potential. 

W.  F.  Lamme:     Is  that  able  to  take  care  of  25,000  volts? 
C.  F.  Elwell:     Yes.     They  made  tests  on  couplings  with 
a  space  of  eight  inches  for  100,000  volts. 

S.  J.  Lisberger:  Are  the  generators  and  motors  shunt 
wound? 

C.  F.  Elwell:  No,  they  are  all  series. 
S.  J.  Llsberger:  What  happens  when  they  lose  the  load? 
C.  F.  Elwell:  If  the  line  opens,  and  one  end  touches  the 
ground,  that  elminates  some  of  the  load.  The  machines  will 
keep  150  amperes  on  the  line  in  spite  of  anything.  They 
will  back  voltage  if  it  is  a  dead  short  near  the  station,  until 
they   only  generate  a  few   volts. 

S.  J.  Llsberger:  I  don't  know  that  I  would  agree  that 
that  is  a  great  advantage.  How  do  they  take  care  of  sudden 
changes  of  load  at  this  plant? 

C.  F.  Elwell:  They  will  take  care  of  themselves  auto- 
matically. There  are  few  sudden  changes  possible.  Suppose 
a  cement  mill  were  about  to  shut  down.  They  back  off  the 
brushes;  that  is  one  gi-adually,  reducing  the  voltage.  Finally 
when  they  are  down  almost  to  zero  volts  they  close  the  short 
circuit  switch,  and  there  isn't  any  great  change  of  load. 

Question:  Suppose  you  have  a  motor  in  series  with  a 
generator— alternating  current  generator;  sup'pose  that  gen- 
erator suddenly  loses  load.  If  we  have  one  of  these  motors 
in  series  with  a  high  voltage  line  driving  an  alternating  cur- 
rent generator,  suppose  the  alternating  current  generator 
should  suddenly  lose  its  load,  how  would  the  motor  act? 

C.  F.  Elwell:  I  should  say  this  automatic  brush  regulator  is 
very  fast  in  its  action.  It  would  immediately  back  down  to 
a  few  volts  necessary  to  revolve  that  machine  with  no  load. 
There  may  be  a  little  sparking.  I  have  seen  some  fan-ly 
large  fluctuations  in  voltage.  Of  course  you  don't  see  any- 
thing to  speak  of  in  current.  These  regulators  follow  the 
load  very  fast.  You  may  see  the  voltage  drop  from  23,000 
to  19,000  volts,  and  as  they  throw  the  load  in  again  it  comes 
up  very  gradually. 
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Question:  How  quickly  does  the  regulator  work? 
C.  F.  Elwell:  There  is  no  reason  why  the  regulator  won't 
work  very  quickly.  There  are  a  large  number  of  cogs  in  the 
wheel,  and  every  cog  is  quite  small.  That  means  that  you 
can  get  a  very  small  percentage  change.  It  is  driven  by 
a  motor  at  fairly  high  speed. 

S.  J.  Lisberger:  How  are  those  armatures  wound? 
C.  F.  Elwell:  They  are  drum-wound  armatures.  The 
pictures  here  will  give  a  better  idea  of  some  of  those  points. 
Mr.  McCann:  As  to  what  Mr.  Klwell  said  in  regard  to 
corona  in  alternating  current,  he  speaks  as  though  there 
wasn't  a  corona  limit  in  direct  current.  In  Mr.  Watson's 
paper  before  the  British  Association  for  the  Advancement  of 
Science  at  Winnipeg,  in  1909,  he  gave  the  results  of  a  gcod 
many  experiments  on  direct  current  corona  losses;  and  he 
says  the  maximum  voltage  applied  to  the  wire  determines  the 
formation  of  corona;  and  whether  that  voltage  is  applied 
continually  in  the  form  of  direct  current,  or  comes  as  a 
maximum  twice  in  the  cycle,  doesn't  make  any  difference. 
It  is  merely  the  maximum  voltage  that  the  corona  depends 
upon,  whether  it  is  direct  or  alternating  current.  In  the 
same  way  you  would  reach  a  corona  limit  with  direct  current 
I  should  think.     Of  course  the  voltage  would  be  higher. 

Another  point  I  would  like  to  find  out  about  is  about 
commutating.  In  a  discussion  of  a  paper  on  this  subject 
Dr.  Kapp  seemed  to  think  that  for  a  concentrated  comnui- 
tated  field  motor  complete  compensation  for  armature  reaction 
would  overcome  the  sparking  at  the  brushes  while  it  was 
on  the  neutral  point;  and  I  was  wondering  whether  they 
had  tried  that  out  in  their  generators.  They  evidently  had 
not  tried  it  out  at  the  time  the  paper  was  published,  and 
he   suggested   this   as   a   remedy   for   that. 

Another  thing  I  would  like  to  ask  about  is  the  metering 
of  the  power.  In  alternating  current  there  is  considerable 
difficulty,  especially  in  high  tension  of  course,  in  regard  to 
rate  change,  and  also  phase  angle,  when  you  use  certain 
shunt  transformers.  That  would  be  entirely  done  away  with. 
It  seems  as  though  the  meter  would  be  better  and  more 
satisfactory  with  direct  current 

C.  F.  Elwell:  I  think  Mr.  McCann's  point  in  connection 
with  corona  is  well  taken.  / 

As  to  the  point  he  brought  up  about  Mr.  Kapp's  discus- 
sion on  commutation,  Mr.  Kapp  has  had  quite  a  little  to  do 
with  the  designing  of  these  machines  mentioned  tonight,  and 
they  work  those  machines  at  about  "lO  volts  between  bars, 
which  is  considered  pretty  high  voltage;  and  my  experience 
has  been  there  is  very  little  sparking  with  them.  The 
brushes  follow  the  changes  in  load  with  almost  no  sparking; 
and  as  far  as  the  attention  to  the  commutatoi-s  is  concerned, 
they  tell  me  they  only  touch  them  about  once  a  year.  They 
showed  little  signs  of  wear.  Of  course  they  are  slow  speed 
machines.  That  is  one  point  that  is  a  question.  This  sub- 
ject has  only  been  touched,  you  might  say,  in  one  spot  and 
by  one  man.  With  many  men  on  this  thing  great  progress 
should  be  made.  The  people  over  there  have  built  25,000 
volt  machines  for  testing  purposes,  and  they  were  built  will: 
rotary  fields  and  stationary  armatures;  and  there  is  no  teU- 
ing  what  we  may  do  when  we  get  after  the  problem.  I  am 
not  ready  to  discuss  the  commutation  problem  in  detail  at 
this   point. 

About  the  metering,  they  have  an  ordinary  integrating 
meter.  All  the  stations  that  use  the  current  have  meters 
They  just  have  one  meter  in  each  place. 

Mr.  McCann:     I  was  referring  to  the  load. 

C.  F.  Elwell:  They  shunt  the  line,  and  the  shunt  follows 
the  voltage.  The  shunt  would  have  probably  only  !wo  or 
three  volts  on  it,  the  current  is  constant,  the  voltage  only 
varying. 


S.  J.  Lisberger:  American  motor  practice  has  always 
been  against— or  rather  not  in  favor  of  the  use  of  a  shunt 
in  connection  with  motors.  I  don't  know  of  any  American 
motor,  with  possibly  one  exception,  that  uses  shunts.  The 
claim  has  been  that  the  change  in  the  temperature  in  the 
shunt  has  caused  such  a  variation  as  not  to  allow  correct 
metering.  In  the  case  of  direct  current  motors  up  to  5000 
or  6000  amperes,  no  shunts  are  used.  I  should  think  that 
errors  that  might  result  in  the  use  of  shunts  in  the  direct 
current  system  might  render  them  open  to  as  large  a  per- 
centage of  error  as  Mr.  McCann  mentions  in  the  discussion  of 
phase  angle  in   commutation   transformers. 

W.  F.  Lam  me:  I  saw  Mr.  Elwell's  paper  this  afternoon, 
and  looked  over  one  particular  commutator  with  999  bars.  It 
figures  out  that  the  bars  were  1/16  in.  thick.  Putting  999 
bars  1/6  in.  thick  in  a  circle,  insulated  for  5000  volts,  it  seems 
to  me,  would  give  a  lot  of  trouble  on  account  of  getting  out 
of  shape.  I  would  ask  Mr.  Elwell  if  he  knows  of  any  case 
of  trouble  of  that  kind.  In  this  country  we  have  had  trou- 
ble with  that  kind  of  machinery  for  experimental  purposes. 
That  was  one  of  the  troubles  we  had,  to  keep  the  commu- 
tator in  shape,  but  it  is  possible  that  the  people  in  Europe 
have   learned   something   we   did   not  know. 

C.  F.  Elwell:  The  commutators  over  there  have  what  I 
would  call  a  very  deep  bar;  the  bar  is  very  thin  but  quite 
deep.  There  is  not  apt  to  be  the  distortion  that  there  would 
be  in  a  shallower  bar;  but  as  far  as  wear  is  concerned  on 
the  bars  the  ones  I  examined  when  the  machines  were  shut 
down  were  of  a  nice  chocolate  color,  and  seemed  to  be  in  per- 
fectly good  order.  They  are  all  slow  speed.  The  fastest 
speed  is  approximately  420  revolutions  per  minute. 

Mr.  McCann:  The  question  of  metering,  especially  with 
regard  to  calibrating  meters.  On  an  alternating  current  you 
can  calibrate  the  induction  meter  so  it  works  all  right,  but 
still  if  it  is  not  put  on  the  proper  potential  coil  and  they 
are  not  loaded  properly,  it  won't  bridge  the  power  properly. 
It  is  practically  impossible  at  the  present  time  to  calibrate 
it  on  the  ground.  It  seems  to  me  that  the  direct  current 
meters  could  be  calibrated  on  the  ground  without  great  diffi- 
culty. I  would  like  to  ask  as  to  the  peculiar  construction  of 
the  poles  of  the  machines.  The  windings  are  between  the 
poles  instead  of  on  the  pole  itself. 

S.  J.  Lisberger:  Mr.  Elwell  spoke  of  an  insulation  with 
reference  to  underground  cables,  and  gave  us  certain  thick- 
nesses. May  I  ask  you  to  repeat  the  thicknesses  in  that  class 
of  insulation? 

C.  F.  Elwell:  With  an  insulation  consisting  of  the  usual 
tarred  hemp  and  jute,  and  a  little  rubber,  in  tests  they  have 
had  4  millimeters  of  insulation,  which  they  could  not  break 
down  with  100,000  volts.  I  might  mention  here  that  they 
tried  an  insulated  armored  cable  placed  under  water,  with 
jimcticn   boxes  in.serted,  at  300,000  volts. 

S.  J.   Lisberger:    Do  they  use  lead  sheath? 
C.  F.  Elwell:     Yes,  nearly  all  lead  sheath  cable. 
S.  J.  Lisberger:     You  said  they  used  hemp. 
0.    F.   Elwell:      Yes,   hemp   on   the   outside   of   the   cable 
That  cable   was   put  down   about  1905. 

S.  B.  Charters:  You  spoke  of  the  possibilities  of  using 
a  ground  return.  What  are  the  advantages  and  disadvan- 
tages in  that  connection?  Th^re  must  be,  some,  or  it  would 
be  used  altogether. 

C.  F.  Elwell:  I  have  a  report  of  the  Commission  on 
Earth  Return  from  which  I  will  read  in  full,  and  you  can 
judge  for  yourselves.     The  report  says: 

Report  of  the  Commission  on   Earth    Return. 
At  its  last  full  session,  20th  of  June,   1909,  our  commis- 
sion   learned    with    pleasure    that   the    few    difficulties    which 
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opposed  a  continuous  trial  of  the  transportation  of  energy 
from  St.  Maurice  to  Lausanne  had  been  removed  and  that 
the  Inspector  of  Telegraphs  of  the  C.  F.  P.,  after  having  re- 
cognized the  efficacy  of  the  compensation  cells  placed  as 
a  trial  in  the  stations  at  Aigle,  Allon  St.  Triphon,  Bex  and 
Monthey,  was  willing  that  we  use  the  earth  permanently  as 
a  return  conductor  for  th3  constant  direct  current  of  150  am- 
peres which  characterizes  the  Lausanne  transmission. 

It  was  from  that  time  in  our  power  to  study  certain 
points  in  the  program  which  we  had  mapped  out  since  the 
commencement  of  our  operations  and  the  solution  of  which 
could  only  be  furnished  by  trials  of  this  nature.  As  we 
have  already  said  in  our  last  report,  the  trial  with  the 
earth  as  return  commenced  at  1  p.  m.,  July  23d,  1909.  We 
are  pleased  to  be  able  to  verify  at  the  first  trial  that  the 
earth  as  a  return  was  faultless,  and  that  we  have  been  able, 
after  10,000  hours  of  actual  operation  to  make  some  inter- 
esting observations. 

We  are  naturally  not  able  in  a  simple  administration 
report,  to  enter  into  many  details  and  quote  numerous  fig- 
ures. This  will  be  taken  care  of  in  our  general  report,  at  any 
rate  the  part  relating  to  continuous  current.  We  will  be  con- 
tended here  with  relating  some  of  the  more  salient  facts 
which  we  have  been  able  to  make  during  this  last  year. 

A. — Earth  Connections. 

We  recall  from  the  very  first  that  each  of  our  two  earth 
connections  comprises  in  all  18  units  in  three  groups  of  six 
of  the  same  nature  in  parallel.  At  Bex  as  at  Belmont,  the 
six  units  of  Group  1,  consist  of  metallic  gratings  filled  with 
slaked  lime  covered  with  large  pieces  of  coke.  The  six 
units  of  Group  2,  consist  of  cast  iron  pipes  covered  with 
scrap  iron  and  those  of  Group  3  of  cast  iron  pipes,  but  cov- 
ered with  large  pieces  of  coke  instead  of  scrap  iron. 

B. — Equivalent    Resistance     of    the    Earth    Connection; 
Distribution  of  Current  Between  Connections; 
Wear  and  Repairs. 

Up  to  the  present  time  no  modification  of  the  number  of 
connections  in  circuit  at  either  Bex  or  Belmont.  The  service 
is  therefore  continued  with  IS  connections  in  parallel  at  each 
end   of  the   transmission. 

It  was  necessary  to  get  information  above  all  on  how  the 
connections  behaved  in  continued  service.  We  accordingly 
arranged  for  some  continuous  and  some  periodic  measure- 
ments so  that  we  could  at  all  times  know  the  equivalent 
resistance  of  each  of  the  connections  and  tlie  distribution  of 
that  current  among  the  18  units  of  each  connection.  Each  of 
the  latter  is  equipped  with  a  recording  voltmeter  which 
records  exactly,  as  a  function  of  the  time,  the  behavior  of  the 
fall  of  tension  either  between  the  eg.rth  connections  at  Bex 
and  the  auxiliary  earth  connection  at  St.  Legier  or  between 
this  last  and  that  at  Belmont.  A  recording  ammeter  placed 
in  the  busbar  of  one  of  the  groups  of  the  earth  connection 
at  Bex,  permits  us  to  follow  the  variations  of  the  current  in 
the  circuit  as  well  as  the  fluctuations  of  the  current  between 
groups  when  they  exist.  Finally  at  relatively  regular  inter- 
vals we  measure  the  current  in  each  of  the  18  units  and  that 
permits  us  to  decide  if  there  is  any  wear  or  any  other  cause 
of  derangement. 

Earth  Connection  at  Bex.  This  earth  connection  consti- 
tutes the  negative  pole  of  the  return  conductor.  It  is  located 
in  a  relatively  homogeneous  but  rather  badly  conducted 
ground,  as  our  first  experiments  of  September,  1906,  and 
May,  1907,  have  shown. 

At  the  first  of  these  dates,  when  the  Valley  of  the  Rhone 
was  Inundated,  we  measured  a  fall  of  potential  of  122  volts 
between  the  connection  at  Bex  and  St.  Legier.  The  return 
conductor  for  the  current,  that  is  to  say  the  earth,  between 
one  of  the  units  at  Bex  and  the  equipotential  surface  pass- 


ing through  the  auxiliary  earth  connection  at  St.  Legier,  has 
thus  an  equivalent  resistance  of  0.813  ohms. 

In  May,  1907,  when  the  country  in  the  Valley  of  the 
Rhone  was  almost  dry,  the  fall  of  potential  was  163  volts, 
between  the  same  two  points  or  an  equivalent  resistance  of 
1.087  ohms. 

There  was  thus  an  increase  of  resistance  of  about  34 
per  cent  between  the  two  dates.  The  cause  of  this  variation 
could  only  be  the  difference  in  the  humidity  of  the  soil.  It 
could  not  be  near  to  the  earth  connection,  for  on  one  hand 
they  were  at  the  negative  pole  and  on  the  other  the  earth 
return  was  only  used  about  20  hours  altogether.  But  if  we 
thus  fix  on  the  cause  of  the  variation,  we  have  yet  to  ex- 
plain its  amplitude.  Care  was  taken  to  record  the  level 
of  water  in  the  pipes  which  formed  the  essence  of  the  earth 
connections,  each  time  the  potential  was  measured.  We  have 
thus  watched  the  full  of  the  potential  increase  proportion- 
ately as  the  soil  dried  up  to  a  greater  depth  and  on  the 
contrary  decrease  as  the  phone  increased  or  heavy  rain- 
fall   near    the    earth    connections. 

When  the  regular  use  of  the  earth  return  commenced 
July,  1909,  the  Valley  of  the  Rhone— it  is  always  thus  at 
this  time  of  the  year — was  inundated  for  quite  a  distance 
around  the  earth  connections.  We  measured  then  a  fall  of 
potential  of  125  volts  between  Bex  and  St.  Legier  (equivalent 
resistance  of  0.83  ohms).  A  curious  fact  is  to  be  noted  here. 
On  returning  to  Bex  a  few  days  after  we  found  a  multitude 
of  earth  worms,  which  driven  out  by  the  current,  had  died 
outside  the  earth  connections.  We  also  noticed  a  strong 
liberation  of  hydrogen. 

The  indicating  voltmeters  showed  that  since  this  time 
the  fall  of  potential  increased  gradually  and  proportionately 
as  the  waters  lowered.  In  August,  1909,  it  attained  an  aver- 
age of  130  volts;  in  September,  135  volts;,  in  October,  142 
volts;  in  November,  160  volts;  in  December,  165  volts;  in 
January,  1910,  170  volts;  in  February,  1S5  volts,  with  a  maxi- 
irium  of  190  volts  (equivalent  resistance  1.265  ohms)  on 
18th  of  February,  1910.  From  this  on  the  fall  of  potential 
gradually  decreased  to  a  minimum  of  115  volts  (0.77  ohms) 
during  the  floods  of  last  July. 

The  abov°  few  figures  show  that  the  fall  of  potential  be- 
tween Bex  and  St.  Legier  and  consequently  also  the  resist- 
ance of  the  corresponding  piece  of  circuit,  since  the  intensity 
of  the  current  in  this  maintained  constant,  has  varied  toler- 
ably in  this  first  year  of  use.  The  total  variation  represents 
about  65  per  cent  of  the  minimum  of  115  volts.  Taking  the 
mean  values  as  a  point  of  comparison  of  the  fall  of  potential 
or  resistance,  we  arrive  at  a  variation  of  24  per  cent. 

It  will  be  interesting  to  see  how  things  will  go  in  the 
future.  We  would  not  be  surprised  to  see  these  variations 
attain  greater  values  yet  for  last  winter  was  not  very  vig- 
orous and  the  entire  year  has  been  particularly  humid.  We 
will,  therefore,  continue  our  observations  and  will  measure, 
wherever  we  are  able,  the  fall  of  potential  between  the  earth 
connection  at  Bex  and  an  auxiliary  earth  connection  which 
we  will  place  in  the  neighborhood.  In  this  way  we  will  know 
if  the  proportion  of  potential  Bex-St.  Legier  and  Bex  in  aux- 
iliary earth  remain  constant,  or  if  on  the  contrary,  the  varia- 
tions of  resistance  take  place  only  in  a  zone  immediately 
around  the  earth  connections. 

The  18  units  at  Bex  are  in  good  shape  up  to  the  pres- 
ent time.  We  have  not  noticed  any  wear,  which  is  not  as- 
tonishing, since  as  before  noted  this  is  a  negative  pole  of 
the  path  to  earth.  No  repairs  have  been  made  to  these  con- 
nections. The  only  expense  which  they  have  occasioned,  out- 
side of  th?  instruments  which  were  placed  there,  was  due 
to  the  theft  of  four  copper  wires  of  a  few  inches  each,  which 
theft  was  shown  by  the  recording  instruments  to  have  taken 
place  on  the  14th  of  October,  1909,  at  4  p.  m. 
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Tills  liit-ldoiit  wiirruiKit  lit  lt>n«t  nil  i<x|iliiimtloii.  In  ll>« 
jsDiie  of  the  imrtli  roiiiii'i-llKiiM  tlio  polonlliil  mily  vhi'Iom  a  lllll>> 
iiiiil  111  oiilliiiuy  wi'iitluM-  tluM'o  Ih  no  (liuiKi'f  III  liiiiohlnK  imy 
one  of  till'  IS  wlrt'H  wliU'h  Join  llio  lllii'  to  lli«>  vuilli,  \Vi>  illil 
not  therefore  take  any  prtH'aullouH  to  incvent  iii'i'iinh  anil  to 
tell  the  tnith  did  not  foresee  (hat  any  llilef  would  JuiiKe 
condltlona  bo  aemuately  as  to  nioOt  no  iidi'ollly.  Hut  Hald 
pei-HonaKeH  had  not  eoiiiited  on  what  haiipenod  an  they  prn 
greased  with  their  work.  Ah  eaeli  wire  was  cut,  the  |io 
teiitlal  between  eondurtors  and  uny  point  of  the  ground  and 
the  currents  In  the  wire  Increased  conslderaldy.  It  sufllced 
to  develop  In  the  hands,  If  not  In  the  conscience,  alarmlnK 
and  IncreasliiK  iirliklv  HeiiKiillon.  The  sparks  hoconiliiK  fiister 
and  more  ulariiiliiK  after  the  fourth  wire  was  cut  caused  them 
to  leave  an  operation  which  they  felt  must  become  more 
dangerous.  We  have  Increased  this  conviction  by  fendni; 
off  the  connections  and  placUiK  a  sign,  the  tenor  of  which 
every  onsincer  knows. 

2.  Earth  Coonection  «t  Belmont;  The  earth  connections 
at  lleliuout  ar«>  located  In  Rround.  which  althouKh  passably 
marly  Is  better  conducted  than  the  Valley  of  the  Rhone. 
Since  the  trials  of  the  -r>ih  and  26th  of  May.  1907,  we  have 
observed  a  fall  of  pmenllal  of  about  !•."<  volts  between  \M 
mont  and  the  auxilliiry  earth  at  St.  l.cKJer.  The  resultant 
resistance  between  this  earth  connection  and  the  eqnlpolentlal 
surface  passing  throuRh  St.   I.,egler  was  about  0.63  ohms. 

Hurlng  this  year  of  trial  the  fall  of  potential  between 
these  same  points  has  varied  relatively  little.  The  extreme 
values  observed  were  S:!  and  107  volts.  On  the  other  hand 
these  variations  have  not  followed  any  well  defined  law 
and  this  la  easily  e^plalned.  The  ground  at  Belmont  shelves 
down  quite  markedly.  The  runolt  Is  therefore  prompt  and 
small  seepage  prevents  large  variations  of  the  resistance  of 
the  soil.  The  variations  of  the  fall  of  potential  Belmout- 
St.  I.egler  have  accordingly  been  more  variable  than  at  Bex 
where  the  variations  were  of  lower  duration.  Besides  t\je 
connections  at  Belmont,  which  constitute  the  positive  pole 
of  the  earth  return  path,  have  been  partly  destroyed  by  elec- 
trolysis and  partly  modified  in  their  strneture  by  earth  slides 
or  currents  of  water  and  it  Is  probable  that  these  are  the 
principal  factors  In  the  variations  of  resistance  in  this  por- 
tion of  the  path.  The  units  in  metallic  screens  suffered  the 
most.  Two  of  them  were  almost  completely  electrolysed 
and  have  been  replaced  by  two  units  filled  with  coke.  Three 
units  of  group  2  (pipe  and  scrap  iron)  have  also  suffered 
from  wear  and  bad  contact.  The  scrap  iron  has  been  re- 
placed with  lar.s;e  pieces  of  coke  or  coal  dust.  Finally  3  units 
of  group  3  (pipe  and  coke1  have  had  to  be  replaced  for  lack 
of  cohesion  between  the  coke  and  the  pipe. 

These  repairs  have  not  necessitated  any  stoppage  of 
service:  They  have  been  made  easily  and  at  little  expense. 
The  wear  by  electrolysis,  has  been  extremely  small,  consider- 
ing that  5400  mega-coulombs  have  passed  through  these  units 
since  their  use  as  earth  return. 

We  have  already  had  occasion  to  say,  that  the  earth  re- 
turn has  worked  without  any  mishap  since  it  was  placed  in 
regular  service.  There  has  not  been  during  14  months  any 
derangement  due  to  it,  even  at  St.  Maurice  where  the  ten- 
sion reaches  up  to  23,000  volts.  It  has  not  been  necessary 
ever  to  resort  to  the  iwo-wire  service  and  the  chief  of  elec- 
tric service  at  Lausanne  does  not  see  any  reason  why  the 
earth  cannot  be  used  as  a  return  indefinitely.  On  the  other 
hand  the  inspector  of  telegraphs  has  made  no  complaint. 
Thanks  to  the  compensating  batteries  installed  at  Aigle, 
Allon  St.  Triphon.  Bex  and  Monthey,  batteries  which  have 
worked  so  well  up  to  now,  that  the  railway  signal  service 
has  been  made  as  under  absolutely  normal  conditions. 

We  should  then  be  satisfied  with  the  results  and  our  com- 
mission is  happy  that  the  work  had  led  to  such  a  decisive 


rMllK.  The  work  whh  fiicllllati'd  liy  the  uoml  will  niid  ci>- 
opiiratlon  of  tho  ofllclal  of  (ho  fiMlnrnl  ti>l«pliiitui  and  tele- 
Ki'nphii,  iiioKi  itarllciilai'ly  the  City  of  l.aiiHunne  and  the  Chief 
of   Klecti'li'  Service. 

The  Communion  will  conllniin  to  olmervo  In  iin  attenilvo 
manner  the  workliiK  of  the  Ht.  Miiiirlce-l.iiiiNanne  truiiHinlHMlun 
ami  will  not  full  lo  iiiako  any  tiMoful  IndlcatloiiN. 

A.  J.  Bowie:  I  would  like  to  ask  If  there  Is  any  trouble 
with    llie   insulation   of   the   Hliiall    inotorM  on   the   line? 

C.  F.  Elwell:  Tho  onrllur  Rcnerntunt  and  iiiotorB  were 
mounted  on  regular  Inaiilalora.  that  la,  n  pettlcoated  Insu- 
lator put  upside  down,  and  It  was  found  tliiit  tlieae  were 
crnckod,  and  now  they  adopt  the  method  of  luouniliig  the 
whole  machine  on  a  slab  of  Inaulatlon,  covering  the  whole 
iloor  nriuind  the  machine  with  a  couple  of  Inchca  of  aaphalt. 
The  floor  of  the  house  Is  covered  with  vltrllled  tile.  It  has 
one  disadvantage,  that  the  innelilne  bccomea  charged  stat- 
ically. 

Quettion:  lli>»  about  the  effect  of  electrolyalH  on  gas 
pipes  and   water  pipes? 

C.  F.  Elwell:  I  uieiitloned  before,  no  repalra  have  been 
made    to    theiu    In    fourteen    months. 

Question:  Wouldn't  It  attack  them  If  thoy  happened  to 
be  adjacent? 

C.  F.  Elwell:  They  evidently  bad  tliMt  in  iiiiiul  in  mak- 
ing the  earth  connection.  St.  Maurice  la  quite  a  fair  sized 
town,  and  so  Is  Lausanne,  and  they  went  out  of  both  places 
several  miles  before  taking  to  the  earth  as  a  conductor,  evi- 
dently to  avoid  any  trouble  from  electrolysis  In  St.  Maurice 
and  Lausanne.  Between  those  two  cities  there  was  no  town 
of  any  Imiiortance. 

A  Member:  In  regard  to  water  pipe  electrolysis,  I  read 
an  article  about  this  system.  The  way  they  overcame  that 
was  to  Insulate  their  cable  down  to  a  ground  plate,  which 
was  several  feet  below  the  surface  of  the  ground.  In  that 
way  the  current  passed  In  a  path  that  was  considerably  below 
the  adjacent  pipes  and  so  forth,  and  in  that  way  it  had  no 
effect.    They  insulated  the  cable  down  to  the  ground  plate. 

S.  J.  Lisberger:  What  did  you  say  was  the  maximum 
voltage  they  had  current  on  any  one  of  these  direct  current 
systems? 

C.  F.  Elwell:  The  existing  system,  the  one  that  has  been 
in  operation  for  five  years,  57.600.  They  employed  that  on 
the  same  size  insulators  that  they  used  on  the  26,000  a.c. 
line. 

S.  J.  Lisberger:  Then  they  are  not  capable  of  delivering 
very   much  power? 

C.  F.  Elwell:  With  150  amperes  at  93.000  volts  they  will 
have  15.000  kilowatts.  I  don't  see  why  they  could  not  gen- 
erate 45,000  kilowatts. 

Question:  I  would  like  to  ask,  referring  to  the  dia- 
gram, does  each  of  those  stations  represent  a  generating 
plant? 

C.  F.  Elwell:  Xo,  these  represent  generating  stations, 
aud  these  three  receiving  stations.  This  diagram  shows  the 
connection  of  one  group.  Here  are  the  armatures  in  series, 
and  the  ground  points  of  the  ai'matures  are  grounded  to  the 
system  through  these  coherer  resistances,  and  the  only  appa- 
ratus, as  you  see,  is  this  commutator  form  of  switch,  "you 
swing  it  round  in  the  upper  position  and  the  line  is  short- 
circuited;  and  you  swing  it  sideways  and  it  is  in  series.  That 
is  all  of  the  details  that  exist  in  connection  with  the  set. 

Queston:  The  distance  between  the  generating  and  the 
receiving  stations  is  what? 

C,  F.  Elwell:  112  miles,  and  you  can  see  the  voltage 
ratio  in  that  connection.  They  have  for  five  years  worked 
112  miles  with  57,000  volts. 

A.  J.  Bowie:  Has  llr.  Elwell  any  figures  as  to  the  rela- 
tive cost  of  machinery  of  this  direct  and  alternating  current? 
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In  response  to  the  pressing  need  for  a  simple  and 
practicable  treatise  on  the  best  methods  of  burning 
fuel  oil,  Mr.  E  N.  Percy  has  prepared  the  non-tech- 
nical account  which  begins  in  this  issue  and  will  con- 
tinue for  several  more.  It  comprises  a  condensation 
of  the  author's  wide  observation  of  current  practice 
and  consists  largely  of  diagrams  and  illustrations  of 
good  and  bad  methods.  Further  contributions  on  the 
practical  side  of  this  question  are  invited  from  our 
readers. 


The  wide-spread  reports  that  the  United  States 
Navy  lias  decided  not  to  use  the  steam  turbine  in 
battleships  on  account  of  its  lower  efficiency  as  com- 
pared with  the  reciprocating  engine  have  created  a 
false  impression  in  the  public  mind.  The  newspaper 
reports  neglected  to  state  that  this  low  efficiency  was 
due  to  the  slow  speed  at  which  the  vessels  were  run 
and  to  which  the  turbine  is  manifestly  unfitted,  as  it 
cannot  then  be  operated  at  maximum  efficiency.  This 
type  of  engine  has  materially  increased  the  speed  at 
which  cruisers  and  scouts  may  be  safely  and  contin- 
uously driven  and  is  finding  a  wide  field  in  marine  use. 
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Tilt  ]>ossibility  of  a  wider  application  of  the 
ground  return  for  direct  current  machines -is  indi- 
cated in  the  discussion  on  high  tension  direct  current 
transmission  elsewhere  in  these  columns.  The  drop 
ill  voltage  in  the  thirty-five  mile  transmission  between 
St.  Maurice  and  Lausanne  in  I'rance  is  eight  per  cent 
with  copper  return  and  five  per  cent  with  earth  return. 
Direct  current  amounting  to  l.'^O  amperes  was  trans- 
mitted at  27,000  volts  during  fourteen  months  with- 
out serious  mishap. 


Electric  power  has  effected  jn  annual  saving 
of  $150,000  in  the  operation  of  six  logging  camps  in 
Coos  County,  Oregon,  which  formerly  employed 
steam  power.  These  camps  represent  an  investment 
of  $450,000  so  that  this  saving  would  pay  for  the 
entire  investment  in  three  years.  This  statement  pro- 
\oked  so  much  interest  at  the  recent  Portland  con- 
\ention  of  the  Western  Forestry  and  Conservation 
.Association  that  a  committer  was  appointed  with  in- 
structions to  confer  with  the  electrical  manufactur- 
ers for  the  purpose  of  conducting  practical  experi- 
ments upon  the  application  of  electricity  to  logging. 


Seldom  have  the  past  results  of  public  control  of 
public   utilities  been   so  concisely   summarized,   their 

i-k  f  n  LI-     present  so  clearlv   portraved,  and 

Danger  of  Public  f,    •    r  .  ■     n-  ^i    r'  ^  j 

-^  .  ^  their  future  so  bnlliantlv  forecasted 

Operation  of  ^^    .^    ^^^^     ^     Damon's    address 

Public  Utilities.  printed  elsewhere  in  this  issue.  Mr. 
Damon's  wide  experience  with  the  New  York  Commis- 
sion, on  the  Pittsburg  traction  board  and  at  Los  An- 
geles has  well  qualified  him  to  speak  on  this  subject 
and  gives  to  hi.<;  remarks  the  added  force  of  authority. 
Adequate  service,  in  his  opinion,  is  the  great  end  in 
view  and  to  his  all  other  interests  should  be  subor- 
dinated. Rate  fixing  is  the  last  of  the  fundamentals 
to  be  considered.    His  suggestion  with  reference  to  the 
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dangers  of  public  operation  and  the  wisdom  of  uni- 
versity co-operation  are  especially  opportune  and 
worthy  of  careful  consideration. 

He  contends  that,  while  goveinniental  regulation 
of  public  utilities  may  finally  lead  to  governmental 
ownership  it  would  be  most  injudicious  to  extend 
these  powers  to  governmental  operation.  That  pub- 
lic ownership  will  be  the  ultimate  outcome  of  regula- 
tion few  thinking  men  will  deny,  if  for  no  other  rea- 
son than  the  withdrawal  of  private  capital  into  more 
lucrative  fields.  The  moneys  which  should  logically 
accrue  from  public  participation  in  profits  would  here 
find  appropriate  investment.  Such  public  ownership 
i^  the  limit  to  sane  socialism,  be3'ond  it,  madness  lies. 

The  folly  of  public  operation  is  exemplified  by  the 
miserable  service  now  being  given  by  the  British  tele- 
phone system  which  has  been  under  the  supervision  of 
the  Postoffice  Department  and  which  will  probably  be 
taken  over  from  the  National  Telephone  Company 
during  the  next  year.  In  the  words  of  a  Rostonian 
who  has  recently  returned  from  England  "the  em- 
ployees, not  knowing  what  is  to  be  done  with  them,  are 
careless,  the  unhappy  subscribers  feel  that  they  are 
going  from  the  frying  pan  into  the  lire."  So  long  as 
politics  hold  sway  over  governmental  offices,  good 
service  cannot  be  their  distinguishing  feature.  As  a 
substitute  ^fr.  Damon  proposes  that  the  operation  be 
turned  over  lo  private  companies  working  on  a  bonus 
basis.  His  suggestion  has  the  hearty  endorsement  of 
many  operating  men. 

His  proposal  of  imiversity  co-ODcration  with  the 
work  of  the  public  ser\ice  commission  is  in  line  with 
the  Wisconsin  plan  of  turning  over  the  technical  prob- 
lems to  the  faculty  of  the  State  University.  Excellent 
results  have  followed  this  practice  and  we  believe  the 
suggestion  will  meet  the  approval  of  all  the  well-wishers 
for  the  recently  established  commissions  in  the  West- 
ern States. 


Many  Western  power  companies  will  be  inter- 
ested in  the  decision  of  Judge  J.  T.  Ronald  at  Seattle 
last  week  whc'-eby  the  Yakima 
Western  Irrigation   Company   was   enjoined 

Water   Laws  from     diverting    water     from     the 

south  fork  of  the  Snocjualmie 
River  in  accordance  with  tlu  jjetinon  of  the  Seattle- 
Tacoma  Power  Company.  'J'he  ])o\ver  company  owns 
the  land  on  both  sides  of  Snoc(ualniie  I-'alls  at  the  site 
of  its  hydroelectric  ])lant  and  claims  the  right  to  the 
use  of  all  the  river's  natural  flow.  The  court  held 
that  the  riparian  right  is  a  property  right  and  that 
the  irrigation  company,  in  t^rder  to  procure  any  part 
of  the  flow  that  the  power  companv  does  not  use, 
must  come  into  court  by  condemnation  proceedings. 

Thus  is  another  link  forged  in  the  chain  which 
bids  fair  to  bind  the  West  to  the  old  English  idea  of 
riparian  rights  as  contrasted  to  the  California  miner's 
right  of  appropriation.  New  evidence  is  here  pre- 
sented that  the  \Vest  is  fast  becoming  a  settled  com- 
munity and  now  feels  the  need  for  the  laws  more 
appropriate  to  that  condition.  A  little  history  may 
not  be  amiss. 


I'rom  the  earliest  times  running  water  has  been 
considered  as  free  as  the  air  and  the  light  or  as  the 
birds  that  fly  therein  until  it  becomes  private  prop- 
erty by  capture.  The  figurative  beauty  implied  in  the 
expression  "taming  the  power  of  the  water-fall"  is 
surpassed  in  vividness  only  by  its  literal  truth,  "one 
of  those  truths  spoken  from  the  chest"  as  our  German 
friends  might  remark.  For  what  wandering  animal 
is  wilder  or  more  ownerless  than  unappropriated  run- 
ning water,  more  amenable  to  man's  control  or  freer 
when  't  escapes  from  restraint.  This  analogy  is  still 
further  borne  out  by  the  many  ooints  of  similarity 
between  the  game  laws  and  those  concerning  water. 

These  laws,  though  legion  in  number,  may  be 
classified  under  two  heads,  the  laws  of  riparian  rights 
which  the  Romans  bequeathed  to  the  British  and 
which  they  in  turn  transmitted  to  the  early  American 
settlers,  and  the  laws  of  the  right  of  priority  of  dis- 
covery, location  and  appropriation,  which  were  an  out- 
growth of  the  conditions  endemic  to  the  California  ar- 
gonauts. The  former,  the  English  common  law  sys- 
tem, is  applicable  to  well  settled  communities  where 
private  land  holdings  predominate;  the  latter,  the 
crystallized  customs  of  the  pioneer  miners,  was 
adapted  to  the  Western  States  and  Territories  where 
public  lands  predominated.  Consequently  we  find  that 
the  right  of  appropriation  was  early  incorporated  in 
the  constitutions  of  all  the  Western  States  in  con- 
formity to  the  precedent  set  by  California. 

Later,  as  more  land  passed  into  private  owner- 
ship during  the  era  of  rapid  development,  arose  ques- 
tions contingent  upon  private  land  holdings  and  also 
upon  the  multiplicity  of  appropriations  along  the  same 
stream.  The  early  laws  of  appropriation  proved  inad- 
equate CO  untangle  this  skein  of  legal  controversy.  The 
principles  of  riparian  rights  sufficed  to  settle  many  of 
these  cases  and  so  California  again  took  the  initiative 
in  forming  new  laws  to  meet  these  new  conditions. 
Many  other  Western  States  soon  followed  this  ex- 
ample, but  others,  notedly  Colorado,  still  cling  to  the 
laws  clustered  around  the  right  of  appropriation  until 
today  there  are  two  opposing  forces,  those  who  favor 
the  combined  system  of  appropriation  and  riparian 
rights  and  those  who  recognize  only  the  right  of  prior 
appropriation. 

The  former,  or  "California  doctrine,"  rules  in  that 
State  as  well  as  in  Washington,  Montana,  the  Da- 
kotas.  Kansas  and  Oklahoma.  The  latter,  or  "Colo- 
rado doctrine,"  governs  in  Colorado,  New  Mexico,  Wy- 
oming, Utah,  Idaho,  Nevada,  Arizona  and  Alaska.  Ore- 
gon, Nebraska  and  Texas  have  partially  adopted  the 
laws  of  riparian  rights  but  still  favor  the  right  of  ap- 
propriation. 

Opinion  differs  greatly  as  to  which  doctrine  is 
more  favorable  to  the  development  of  the  West  or 
whether  either  tends  to  retard  it.  Recent  decisions 
of  the  U.  S.  Supreme  Court  "recognize  the  difference 
of  climate  and  soil  which  render  necessary  these  differ- 
ent laws  in  the  States  so  situated."  However,  it  can- 
not be  but  a  matter  of  a  short  time  before  the  rapid 
settlement  of  the  great  arid  West  will  quiet  these  con- 
tentions in  favor  of  the  dual  system,  as  indicated  by 
Judge  Ronald's  decision,  especially  as  they  are  now 
"being  overwhelmed  in  the  far  greater  question  of  fed- 
eral control.     But  this  is  another  story. 
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PERSONALS. 

J.  A.  Cranston,  manager  of  the  Portland  office  of  the 
General  Electric  Company  was  a  recent  San  Francisco  vis- 
itor. 

W.  Brewster  Hall,  representing  Pass  &  Seymour  of 
Solvay,  N.  Y.,  has  been  calling  on  the  trade  at  San  Fran- 
cisco. 

C.  E.  Groesbeck,  one  of  the  vice-presidents  of  H,  M. 
Byllosby  &  Co.,  with  headquarters  at  Portland,  Ore.,  was  a 
recent  San  FYancisco  vititor. 

I'an.s  F.  \V.  Rasmussen,  formerly  with  Stone  &  Webster 
at  Boston,  has  joined  the  new  business  department  of  the 
Pacific  Gas  &  Electric  Company. 

S.  P.  Russell,  manager  of  the  electrical  dei)artment 
of  the  H.  W.  Johns-Manville  Company,  spent  the  past  week 
on  a  business  trip  through  cential  California. 

J.  H.  Hansen,  designing  engineer  with  the  Pelton  Water 
Wheel  Company,  spent  the  past  week  at  Los  Angeles  and 
vicinity  inspecting  the  plants  of  the  Pacific  Light  &  Power 
Company. 

II.  .\  Lardnr-r,  Pacific  Coast  manager  for  J.  G.  White  & 
Co.,  of  New  York,  has  returned  to  his  San  Francisco  office 
after  visiting  Tonopah  to  make  an  engineering  report  on  a 
mine   project. 

['"rank  Loomis  has  resigned  his  position  with  the  Pacific 
Coast  offices  of  the  Holophano  Company  to  take  charge  of 
the  electrical  department  of  H.  W.  JohnoManville  Company's 
Portland    offices. 

Geo.  R.  Murphy,  manager  of  the  storage  battery  depart- 
ment of  Pierson,  Roedinp  &  Co.,  has  ju.st  returned  to  San 
Francisco,-  after  spending  six  weeks  on  a  tour  of  the  Eastern 
and  Northwestern  States. 

I.  W.  Btoth,  who  is  interested  in  the  manufacture  of  the 
Lombard  governor,  has  arrived  at  San  Francisco  from  Bos- 
ton and  is  visiting  Pierson,  Roeding  &  Co.,  the  Pacific  Coast 
agents  for  his  company. 

Robert  Sibley  and  Rudolph  \V.  Van  Ncrden  inspected  the 
Borel  plant  of  tiie  Pacific  Light  &  Power  Company,  this 
weeK.  .\Ir.  Sibley  continued  to  Los  Angeles  while  Mr.  Van 
Norden  returned  tc  San  Francisco. 

James  N.  Campbell  has  taken  charge  of  the  supervision 
of  ihe  construction  of  the  Oakland  &  Antioch  Railway.  His 
future  headquarters  will  be  at  J  G.  White  &  Co.'s  construc- 
tion  office,    103    Edith   street,   Oakland. 

C.  Remsch'el  has  given  up  hi.-i  connection  with  the  Ameri- 
can Kleciric  Company  at  Seattle  and  will  put  in  3  large  stock 
of  electr'cal  equipment  and  supplies  in  a  new  store  he  plans 
to  open.    He  spent  the  past  week  at  San  Francisco. 

Fred  L.  Johnston  has  resigned  as  city  engineer  of  Santa 
Barb.ira  Cal.,  to  become  supervising  engineer  over  the  trans- 
mis.-^ion  line  which  the  Southern  Sierra  Power  Company  is 
building  between  Bishop  and  San  Bernardino,  Cal. 

F.  A.  Richards,  of  the  railway  department  of  Pierson, 
Roedins  &  Company,  has  returned  to  the  San  Francisco 
office  from  San  Diego,  where  ho  secured  an  order  from  the 
San  Diego  Electric  Railway  Company  for  48  double  trucks 
for  electric  street  cars.  A  fine  reinforced  concrete  power 
station,  equipped  with  the  latest  type  of  steam  turbine  gen- 
erator, is  being  completed.  W.  Clayton,  vice-president  and 
general  mannser  of  the  company  is  authority  for  the  state- 
ment that  numerous  extensions  of  the  system  will  be  made 
within  the  next  few  years. 

Wynn  Meredith,  Pacific  Coast  manager  for  Sanderson 
&  Porter,  has  gene  to  Victoria,  B.  C,  to  canvas  the  tenders 
opened  Dec.  15,  for  the  construction  of  a  new  water  supply 
system.  In  his  capacity  as  consulting  engineer  for  the  cor- 
poration of  the  City  of  Victoria,  Mr.  Meredith  drew  up  the 
elaborate  specifications  and  contract  forms  making  a  volume 
of  120  pages.  The  cost  of  this  gravity  system,  which  is  to 
take  water  from  Sooke  Lake,  is  estimated  at  from  11,500,000 
to  *2,000,000.  About  sixteen  million  imperial  gallons  per  day 
are  expected  to  flow  through  the  30-mile  conduit. 


FIRST       MEETING       OF       ELECTRICAL       DEVELOPMENT 
LEAGUE. 

The  first  rej^ular  meeting  cf  the  newly  formed  organiza- 
tion of  San  Friincisco  electrical  men,  to  be  known  as  the 
"Electrical  Development  League"  was  held  at  Talt's  Cafe 
on  t)ecember  12  with  a  large  attendance.  Reports  were 
received  from  several  committees  and  their  recommenda- 
tions adopted  as  to  Constitution  and  By-Laws  and  officers 
Geo.  C.  Holberton  was  elected  president,  H.  V.  Carter, 
vice-prfsident  and  E.  B.  Strong,  secretary-treasurer.  The 
executive  committee  consists  of  these  gentlemen  together 
with  C.  C.  Hillis,  P.  Decker,  J.  A.  Vandegrlft  and  W.  W. 
Hanscom.  Appointments  on  the  various  committees  will 
be  announced  later. 

This  is  an  organization  of  individuals  and  not  firms,  its 
membership  has  no  geographical  limitation  and  all  Pacific 
Coasi  electrical  men  are  especially  invited  to  join.  Meet- 
ings are  to  te  held  monthly  at  the  call  of  the  president,  the 
next  being  scheduled  for  January  9,  1912,  at  Tait's  Cafe. 
Official  headquarters  are  at  the  secretary's  office,  rooms  106 
112  Rinlto  Builc'ing,   San   Francisco. 


OBITUARY. 

George  Barclay  Moffatt,  the  man  who  conceived  and  car- 
ried to  completion  the  Oregon  Electric  Railway  project  and 
who  was  the  first  president  of  that  road,  died  at  Portland, 
Ore.,  December  4,  aged  57  years.  He  was  identified  in  an 
official  capacity  with  most  of  the  large  financial  powers  of 
New  York,  including  the  financial  house  of  White,  Weld  & 
Comjiany,  and  the  Electric  Bond  &  Share  Company,  of  .New 
York,  of  which  ho  was  a  director.  Until  just  before  his  west- 
ern trip  he  was  a  director  in  the  American  Telephone  &  Tele- 
graph Company.  The  banking  institution  of  which  he  was  the 
head,  financed  and  controlled  many  industrial  enterprises  all 
over  the  country.  Among  the  more  important  of  these  are 
the  Portland  Power  &  Light  Company,  the  Portland  Gas  & 
Coke  Company,  the  American  Power  &  Light  Company,  of 
New  York,  and  the  Kansas  Gas  &  Electric  Company.  He  was 
a  director  of  the  two  last  named  companies  at  the  time  of 
his  death. 

In  aa  individual  capacity  and  in  association  with  W.  A. 
White,  his  father-in-law,  he  operated  and  controlled  the  Wash- 
ington Water  Power  Company,  of  Spokane,  which  supplies 
power  to  the  street  railway  system  of  Spokane,  a  suburban 
line  from  Spokane  to  Medical  Lake,  and  large  power  plants 
at  Post  Falls  and  in  Spokane. 


ELECTRICAL  CONTRACTORS'   NOTES. 

Frank  Some>b,  manager  of  the  Century  Electric  Company, 
of  San  Jose,  wac  in  San  Francisco  last  Tuesday. 

H.  E.  May,  of  the  Electric  Supply  Company  of  Sacra- 
mento, was  present  at  the  Electric  League  Luncheon,  Tuesday. 

Contracts  amounting  to  $127,941  have  been  let  for  an 
apartment  house  on  Franklin,  Page  and  Market  streets,  by 
Albert  Lansburgh,  architect.  The  electrical  work  will  run 
about   $6500. 

W.  S.  Hanbridge,  secretary-treasurer  of  Electrical  Con- 
tractors' Association  reports  that  a  meeting  of  all  the  elec- 
trical contractors  in  the  southern  part  of -the  State  was  held 
a  Los  Aogeles,  Saturday,  December  2d  and  it  was  well  at- 
tended iiom  all  points.  After  the  meeting  the  contractors 
and  their  ladies  became  the  guests  of  Mr.  Chas.  Hall,  the 
genial  representative  of  the  Illinois  Electric  Company  and 
viewed  the  electrical  show.  The  meeting  was  a  great  success 
and  a  vote  of  thanks  was  extended  to  Mr.  Hall. 

The  Newberry,  Benheim  Electric  Company  of  San  Fran- 
cisco and  Los  Angeles,  were  awarded  the  wiring  for  the  Pas- 
adena High  School  for  the  sum  of  $21,000. 
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WESTINGHOUSE    ELECTRIC    CHAFING    DISHES    AND 
FRYING    PANS. 

The  rapidly  increasing  use  of  electrically  heated  appa- 
ratus for  domestic  purposes  has  led  to  the  design  of  various 
devices  and  modifications  of  those  already  designed.  Ex- 
amples of  these  are  shown  herewith  in  the  trying  pan  and 
the  blazier  type  chafing  dish  manufactured  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pittsburgh, 
Penn. 

The  frying  pan  is  one  of  the  most  convenient  cooking 
utensils  that  can  be  offered  for  use  in  homes,  restaurants, 
hotels,  etc.  It  is  not  only  a  complete  frying  pan,  capable  of 
cooking  everything  that  can  be  fried  in  the  ordinary  manner, 
but  it  can  also  be  turned  into  an  electric  disc-stove  by  simply 
inverting  it  and  is  then  suitable  for  all  kinds  of  light  coolc- 
ing,  toastiuK,  and  similar  uses. 


f 
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Electric  Fryint'  Pan.  . 

It  is  made  of  sheet  steel  and  has  a  polished  metal  han- 
dle. The  heating  element  is  in  the  bottom  of  the  pan  and 
is  hermetically  sealed  between  steel  walls  so  that  it  is 
completely  protected  from  oxidation.  The  pan  can  be  easily 
cleaned. 

The  pan  heats  quickly  and  can  be  run  at  three  different 
temperatures — high,  medium,  and  low.  The  desired  temper- 
ature is  obtained  by  means  of  an  indicating  pusli-l)utlon 
switch. 

The  stand  is  made  of  aluminum  and  is  so  designed  that 
the  frying  pan  can  be  run  at  full  heat  without  injuring  the 
surface  of  the  table  on  which  it  is  supported.  The  whole 
outfit  is  light. 


F.li'Ctric  Chafing  Dish, 

The  Westinghouse  blazier  type  chafing  dish  is  the  most 
improved  form  of  this  ever  popular  utensil.  In  it  there  is 
absolutely  none  of  the  danger  from  fire  and  explosion  which 
is  always  present  when  alcohol  is  used.  The  heat  is  uni- 
formly  distributed   over   ihe   bottom  of  the   pan,   thus  elimi- 


nating the  overheated  center  and  cold  sides  which  are  una- 
voidable when  heat  from  a  flame  is  used. 

The  dish  can  also  be  operated  at  three  heats— high, 
medium,  and  low— and  the  temperature  at  each  heat  is  always 
the  same  so  that  results  once  obtained  can  always  be  du- 
plicated. It  is  always  ready  for  use  and  consumes  so  little 
current  tliat  it  is  more  economical  than  the  alcohol-heated 
dish. 

This  chafing  dish  is  similar  to  the  ordinary  type  except 
that  it  has  three  pans  instead  of  two— a  water  pan,  a  food 
pan,  and  a  blazier.  The  water  pan  and  the  food  pan  are 
the  same  as  used  with  the  ordinary  alcohol  chafing  dish. 

The  blazier  contains  the  heating  clement  hermetically 
sealed  in  the  bottom.  It  is  similar  to  the  food  pan  in  ap- 
pearance and  can  either  be  used  as  a  food  pan  for  operations 
requiring  high  temperature,  as  in  frying,  or  it  can  be  filled 
with  water  and  used  to  heat  the  food  pan,  which  fits  within 
it,  when  mild  heat  is  wanted. 

An  indicating  plug  switch  controls  the  temperature.  The 
high  heat  is  ordinarily  used  to  bring  the  chafing  dish  to  the 
desired  temperature.  The  low  heat  will  keep  water  boiling 
after  the  boiling  point  is  once  reached  and  is  useful  for 
keeping  food  warm.  The  medium  heat  is  the  highest  that 
is  usually  wanted  for  most  cooking  in  the  blazier. 

All  metal  parts  are  handsomely  finished  in  polished  nickel 
or  copper.  The  handles  are  ebonized  wood.  The  blazier  is 
designed  to  fit  the  most  popular  sizes  of  chafing  dishes  and 
contains  all  the  parts  necessary  for  electrical  operation.  By 
its  use  the  most  popular  makes  of  alcohol  chafing  dishes 
may  be  operated  by  electricity  with  no  "changes  of  any  kind. 


TRADE  NOTES. 

Gas  Kai  is  the  title  of  a  now  monthly  magazine  devoted 
to  the  gas  interests  of  Japan  and  published  at  Tokio  under 
the  editorship  of  S.  Pijisaki. 

Elecvrocrnft,  heretofore  published  at  Detroit,  Michigan, 
as  a  monthly  magazine  for  electrical  contractors  has  been 
absorbed  by  the  Electrical  Review  and  Western  Electrician  of 
Chicago. 


NE'.'/  CATALOGUES. 

The  Bridgeport  Brass  Co.  of  Bridgeport,  Conn.,  are  send- 
ing out  postal  cards  telling  of  the  advantages  of  "Phono- 
Electric"  as  trolley  wire  insurance. 

Circular  119S.  describing  alternating  current  waterwheel 
generators,  has  been  issued  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  East  Pittsburg,  Pa.  The  pub- 
lication illustrates  and  describes  the  different  types  of  gen- 
erators, both  vertical  and  horizontal,  for  waterwheel  drive 
manufactured  by  that  company. 

The  bierling  Electrical  Mfg.  Co.  of  Warren,  Ohio,  have 
issued  a'l  attractive  treatise  on  the  Mazda  lighting  system 
entitled  "From  Post  Hole  to  Light  On."  The  ccst  data  em- 
bodied is  especially  valuable.  The  same  company  has  issued 
a  h-mdsome  pamphlet  on  "Warren  Beautiful,"  the  first  city 
in  the  tinitod  States  to  adopt  Mazda  street  lighting  ex- 
clusively. 

The  Kellogg  Switchboard  &  Supply  Company,  Chicago, 
are  issuing  a  unique  postal  card  booklet,  with  factory  and 
branch  office  views  that  emphasize  the  personnel  of  its  sales 
representatives.  This  little  booklet,  attractively  printed  in 
two  colors,'  is  a  part  of  an  ordinary  mailing  card  and  gives 
views  of  the  factory  buildings,  mentioning  briefly  the  equip- 
ment, the  branch  offices,  with  complete  stock  and  shipping 
facilities 
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INCORPORATIONS. 
BAKERSFIELD,     CAL.— Bakersfleld      Water     Company, 
$100,000   by  E.  L   Foster,  L.  E.  Jordan,  H.  R.  Person. 

HOLTVILLE.  CAL.— Imperial  Southside  Water  Company, 
$200,000,  shares  $10  each,  by  C.  D.  Hartshorn,  F.  S.  Best. 

HOOD  RIVER,  ORE.— The  Hood  River  Gas  &  Electric 
Companj  has  been  incorporated  with  $100, OOU  capital  stocli. 

LOS  ANGELES,  CAL.— Needles  Gas  &  Electric  Company, 
$10,000,  subscribed  $300,  by  H.  Torchiana,  B.  L.  Devos,  A.  .Mil- 
dreth. 

SAN  BERNARDINO,  CAL.— Citrus  Belt  Gas  Co.,  $1,500,- 
000,  sul)Scribeil  $500,  by  F.  P.  Ivlorrisin,  E.  D.  Roberts,  A.  M. 
Ham  and  Z.  T.  Bell. 

SAN  FRANCISCO,  CAL.— Merced  River  Electric  Power 
Company,  $10,000,000,  by  L.  M.  Cove,  H.  L.  Breed,  Chas.  Fross, 
S.  Hamilton  and  J.  L.  Bowes. 

SAN  FRANCISCO,  CAL.— Haller-Cunningham  Electric 
Company,  $10,000,  shares  $10  each,  subscribed  $5000,  by  E. 
T.  Cunningham,  J.  P.  and  G.   F.  Haller. 

BOISE,  IDAHO.— The  Southern  Idaho  Light,  Heat  & 
Power  Company  has  just  been  incorporated  with  a  capitaliz- 
ation of  $20,000,000.  The  prime  movers  in  the  organization 
are  capitalists  o'i  Portland,  Me. 


ILLUMINATION. 


CHICO,  CAL.— Sealed  bids  will  be  received  by  the  Clerk 
of  the  Board  of  Trustees  up  to  December  19th,  1911,  for  light- 
ing the  city  of  Chico. 

PETALUMA,  CAL.— The  Pacific  Gas  &  Electric  Company 
will  shortly  commence  work  extending  the  electric  line  for 
two  miles  out  in  the  vicinity  of  Church's  Hill. 

CRANBROOK,  B.  C. — The  Empire  Electric  Company  has 
secured  the  contract  from  J.  .McKay,  of  Athalmer,  for  the 
installation  of  an  electric  light  plant  at  Athalmer. 

REDLANDS,  CAL. — It  has  been  decided  to  install  orna- 
mental I'ghts  in  the  business  section  of  the  city.  The  cost  is 
to  be  boine  by  tht  property  owners  and  the  city  proportioh- 
ately. 

BOISE,  IDAHO. — The  Boise  Gas  Light  Company's  plant 
and  business  has  been  purchased  by  Kelsey,  Berwer  &  Com- 
pany, of  Grand  Rapids,  Mich.  Many  improvements  in  the 
plant  will  be  made. 

BELLINGHAM,  WASH.— The  joint  committee  of  the 
water  board  and  the  city  council  has  decided  to  install  an 
auxiliary  lighting  plant  in  connection  with  the  city's  power 
station  which  operates  the  electric  pumps  of  the  water  de- 
partment. 

S.\N  JOSE,  CAL.— The  Sierra  &  San  Francisco  Power 
Company,  has  established  offices  in  this  city.  The  main 
line  of  the  company  passes  through  Alviso,  and  its  nearest 
point  to  San  Joso  is  about  ten  miles,  but  a  branch  line  will 
be  built  into  the  city  in  a  short  time. 

TROPICO,  CAL.— The  City  Council  has  passed  a  resolu- 
tion thav  public  interest  and  necessity  demand  the  construc- 
tion and  completion  by  the  city  of  electric  works.  The  cost 
which  will  be  about  $20,000,  is  too  great  to  be  paid  out  of 
the  ordinary  annual  income  of  the  city. 


BELLINGHAM,  WASH.— An  ordinance  has  been  intro- 
duc9d  to  the  City  Council,  providing  for  an  appropriation  of 
$6000  for  the  installation  of  a  nainicipal  lighting  plant.  City 
Engineer  Whitney  asserts  that  a  municipal  plant  will  reduce 
the  cost  of  arc  lights  from  $54  to  $25  per  year. 

MARTINEZ,  CAL.— The  Pacific  Gas  &  Electric  Company 
is  spending  several  thousand  dollars  repairing  and  strength- 
ening the  lines  between  here  and  Concord.  New  wires  are 
being  strung  along  the  line  and  steps  being  taken  to  protect 
the  lint  from  falling  limbs,  which  in  winter  time  cause  the 
breaking  of  the  jiower  lines. 


TRANSPORTATION. 

S.\.\  BEUNAKDINO,  C.\.L.-  A  bonus  of  $14,000  has  been 
raised  for  building  a  trolley  line  from  the  northwest  section 
of  the  city  to  the  business  district.  It  will  be  tendered  to  the 
Pacific  Electric  Company,  and  if  refused  will  be  offered  to 
other  companies. 

WOODL.\.ND,  CAL. — An  ordinance  granting  the  right 
of  way  for  the  West  Side  Electric  Railroad  over  all  the  pub- 
lic roads  covered  by  the  surveys  has  been  adopted  by  the 
Supervisors  in  the  name  of  J.  Reith  Jr.,  E.  L.  Sisson,  H.  W. 
.Manor  and  L.  P.  Klemmer. 

McMINNVILLE,  ORE.— It  is  reported  that  the  west  side 
lines  of  the  Southern  Pacific  will  bo  electrified  in  the  near 
future.  It  is  understood  that  the  lines  will  be  equipped  for 
electric  cartas  far  as  this  place,  both  by  way  of  Forest  Grove 
and  also  on  the  'Vamhill  division  by  way  of  Newberg. 

SANTA  CLARA,  CAL.— Manager  F.  F.  Chapin  of  the 
Penii'sular  Electric  Company  has  received  word  from  Paul 
Shoup,  manager  of  the  Southern  Pacific  electric  lines,  that 
the  application  for  an  electric  line  to  connect  Santa  Clara 
with  the  interurban  system  of  Meridian  Corners  has  been 
granted. 

LA  MESA,  CAL.— Work  on  the  San  Diego,  EI  Cajon  & 
Escondido  electric  line  is  being  pushed.  G.  W.  Purcell,  pres- 
ident of  the  San  Diego  &  Escondido  Electric  Company,  states 
that  plans  for  trestles  are  being  prepared  in  the  office  of  the 
company.  There  will  be  five  trestles  in  the  strip  between  La 
Mesa  and  San  Diego. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has 
awarded  the  contract  for  furnishing  43  cars  for  the  Geary 
Street  Miinicipai  Railway  to  the  W.  L.  Holman  Company,  the 
only  local  bidder,  for  $337,000.  It  is  understood  that  the  mat- 
ter will  go  to  court  since  the  Holman  Company  was  not  the 
lowest  bidder,  i'.s  demand  being  $50,000  in  excess  of  that  of 
the  Jewf  tt  Car  Company  of  Newark,  Ohio. 

PHOENIX,  ARIZ. — A  franchise  has  been  granted  to  the 
Salt  River  Valley  Electric  Railway  Company  to  connect 
Phoenix  with  the  northeast  part  of  the  valley,  the  initial 
line  probably  terminating  at  Scottsdale.  It  also  proposes  to 
build  a  iinc  to  Glendale  and  the  Northwest,  and  eastward 
to  Tempo  and  Mesa.  Entry  to  the  city  is  to  be  by  way  of 
.-Vdams  streets.  The  promoters  state  that  the  power  will 
be  electricity  from  storage  batteries. 

BOSTON,  MASS.— Stone  &  Webster  report  as  follows 
on  the  October  operations  of  the  following  companies:  Puget 
Sound  Electric  Railway — Gross  earnings,  $154,752;  decrease, 
$7008;  net  earnings,  $17,826;  decrease,  $2854;  surplus  over 
charges,  $6166;   decrease  $4497.     Seattle  Electric  Company — 
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Gross  earnings,  $401,501;  decrease,  $7,532;  net  earnings,  $201,- 
IIS;  decrease,  $2!i,275;  surplus  over  cliarges,  $85,1S4;  de- 
crease, $34,296.  Whatcom  County  Railway  &  Light  Company 
— Gross  earnings,  $34,.j06;  decrease,  $1114;  net  earnings,  $16,- 
407;  decrease,  $1,071;  surplus  over  charges,  $5637;  decrease, 
$688. 

FRESNO,  CAL.— Manager  A.  G.  Wishon  of  the  San 
Joaquin  Light  &  Power  Company,  confirms  the  fact  that  a 
railroad  is  being  built  to  Big  Creek.  The  cost  of  the  road  will 
be  about  $1,000,000.  It  is  not  yet  certaiii  that  the  road  will  be 
brought  all  the  way  to  Friant.  It  may  be  brought  down  to 
the  plains  by  way  of  Little  Dry  Creek,  and  connect  up  with 
the  Southern  Pacific  at  the  Fresno  copper  mine.  The  route 
cannot  be  determined  until  the  surveyors  get  through  with 
that  part  of  it. 

SAN  FRANCISCO,  CAL.— Suit  has  been  instituted  by  the 
State  of  California  against  the  United  Railroads  for  the  for- 
feiture of  the  franchise  in  California  street  from  Kearny  to 
Market  streets.  The  complaint  was  signed  by  Attorney  Gen- 
eral U.  S.  Webb  and  City  Attorney  P.  V.  Long.  Assistant 
City  Attorney  D.  S.  O'Brien  is  the  nominal  plaintiff.  On  ac- 
count of  the  disuse  of  the  rights  the  State  asks  that  the 
franchise  be  declared  forfeited  and  that  the  United  Rail- 
roads in  addition  pay  a  fine  of  $5000. 


contact  with  the  live  wires,  and  to  prevent  danger  to  men  and 
probable  damage  to  the  Pacific  Power  &  Light  Company's 
wires,  he  removed  plugs  a  short  distance  from  where  his 
crew  of  men  was  at  work  and  cut  off  the  current,  which,  ac- 
cording to  statements  of  Hill,  left  60  of  their  customers  with- 
out electrical  energy  for  a  period  of  about  four  and  a  half 
hours.  This  act  was  alleged  malicious.  The  removal  of  the 
plugs  was  admitted  by  the  defendants,  but  a  lack  of  malice 
was  avowed. 


TRANSMISSION. 

SANTA  CLARA,  CAL. — An  ordinance  was  passed  granting 
to  D.  O.  Druffel,  a  franchise  to  construct  and  maintain  pole 
lines  and  conduits  for  the  purpose  of  transmitting  electric 
current  for  power  purposes. 

SUISUN,  CAL. — The  Great  Western  Power  Company, 
which  has  built  an  electric  line  from  the  Sierra  Nevada 
Mountains  to  the  bays,  is  considering  the  proposition  of  build- 
ing a  cable  acrcts  Carquinez  straits  for  the  purpose  of  dis- 
tributing its  power  in  Solano  and  Napa  counties. 

WASHINGTON,  D.  C. — Early  action  is  expected  by  Secre- 
tary Fisher  on  the  application  of  the  Great  Western  Power 
Company  for  permission  to  develop  55,000  h.p.  of  electricity 
on  t'eather  River  in  Butte  Valley,  in  the  Plumas  National  For- 
est, Cal.  The  Forest  Service  has  approved  the  plan  as  cut- 
lined  in  the  application  of  the  power  company. 

HOOD  RIVER,  ORE.— The  Hood  River  Applegrowers' 
I'ni'jn  has  purchased  from  Joseph  A.  Wilson  his  175  horse- 
power v-aterpower  system.  The  union  plans  an  increase 
of  from  300,000  to  500,000  boxes  in  its  storage  capacity  next 
year  and  the  pov.er  will  drive  the  ice  and  cold  storage  ma- 
chinery. The  power  system,  the  water  of  which  is  secured 
from  Indian  Greek,  a  tributary  of  Hood  River,  which  empties 
into  that  stream  near  the  city  of  Hood  River,  was  constructed 
by  Mr.  Wilson  in  1905.  In  addition  to  the  power  furnished 
to  the  growers'  union,  water  and  power  is  furnished  to  eight 
other  business  concerns  in  the  city,  and  water  to  the  O.-W. 
R.   &  N. 

HOOD  RIVER,  ORE.— Justice  of  the  Peace  A.  C.  Buck 
dismissed  the  criminal  charges  preferred  against  T.  E.  Verco, 
a  laocrer,  and  Charles  W.  Gill,  line  foreman  of  the  Hydro- 
Electric  Company,  by  Albert  S.  Hall,  Hood  River,  manager  of 
the  Pacific  Power  &  Light  Company,  for  an  alleged  criminal 
destruction  of  property.  The  Hydroelectric  Company's  new 
line,  the  poles  of  which  the  laborers  were  setting  into  Port- 
land, parallels  tfce  line  of  the  Pacific  Power  &  Light  Com- 
pany, which  carijes  a  current  of  2200  volts.  At  the  Indian 
Creek  bridge,  in  order  to  raise  their  line  above  that  of  Iheir 
competitoi-s,  the  Hydro  Company  was  forced  to  erect  poles 
65  feet  in  height.  The  foreman,  Gill,  found  that  it  would 
be  impossible  to  set  the  poles  without  guy  wires  coming  iu 


TELEPHONE  AND  TELEGRAPH. 

SUSANVILLE,  CAL.— The  California  Telegraph  &  Tele- 
phone Company  has  been  busy  lately  putting  in  operation  new 
lines   and   exchanges. 

WATSONVILLE,  CAL.— The  people  of  the  Carlton  district 
have  about  completed  arrangements  for  the  installing  uf  a 
private  telephone  system  in  that  section,  which  will  connect 
with  the  central  office  of  the  Pacific  States  Telephone  & 
Telegraph  Company,  at  Watsonville. 

TACOMA,  WASH.— Following  President  Theodore  N. 
Vail's  visit  here  this  week,  the  Bell  telephone  interests  today 
wiped  out  competition  in  Tacoma  and  Bellingham  at  an  auc- 
tion under  Federal  Court  authority.  The  holdings  of  the 
Home  Telephone  Company  of  Puget  Sound  at  Tacoma  and 
Bellingham  were  purchased  by  the  Sunset  Telephone  Com- 
pany, a  subsidiary  of  the  Pacific  Telephone  &  Telegraph  Com- 
pany, for  $550,000.  Mayor  Seymour  wanted  the  city  of  Ta- 
coma to  organize  a  holding  company  and  purchase  the  Home 
telephone  plant,  but  could  not  do  so  without  authority  of  the 
Legislature.  He  says  he  has  an  understanding  that  the  city 
can  purchase  the  Home  plant  from  the  Bell  interests  if  Ta- 
coma so  desires  later. 


WATERWORKS. 

ELMA,  WASH.— All  bids  for  the  construction  of  the 
water  system   were  rejected  by  the  City   Council. 

STEVENSON,  WASH.— The  City  Council  has  passed  an 
ordinance  providing  for  the  purchase  of  the  waterworks  of 
the    Stevenson   Water    &    Improvement   Company. 

SPOKANE,  WASH. — Plans  are  being  drawn  by  a  Spokane 
engineering  firm  for  a  waterworks  here  costing  about  $11,000 
to  be  located  on  Howerton  hill,  northwest  of  the  town. 

EUREKA,  CAL. — There  has  been  filed  with  the  County 
Recorder  a  water  appropriation  of  5,000,000  inches,  made  by 
K.  Geer  on  water  flowing  in  Ben  Vaissade  creek,  to  supply 
inhabitants  of  the  city  of  Blue  Lake. 

WOODBURN,  ORE.— The  sale  of  $25,000  waterworks 
bonds  was  negotiated  here  by  the  City  Council  to  an  eastern 
bonding  company  The  water  system  will  be  taken  over  by 
the  city  and  extensions  to  the  amount  of  $15,000  made  dur- 
ing the  next  year. 

KLAMATH  FALLS,  ORE.— The  city  intends  to  take  up 
500  miner's  inches  of  water  from  the  springs  at  Rock  Creek 
and  Aspen  Lake,  which  are  30  and  28  miles  distance  re- 
spectively. The  water  will  be  taken  from  nine  streams  that 
are  capable  of  supplying  the  city's  needs  for  many  years.  It 
will  be  piped  to  this  city. 

REDLANDS,  CAL.— Engineer  F.  E.  Trask,  appointed  by 
the  City  Trustees  some  time  ago  to  take  up  plans  for  a  munici- 
pal water  system  for  Redlands,  to  investigate  the  value  of  sys- 
tems that  can  be  acquired  and  to  report  on  these  systems,  has 
accepted  the  contract  and  will  begin  work  in  a  few  days.  He 
■will  receive  $3000  for  his  work  and  $200  additional  in  case 
bonds  are  voted  and  he  carries  out  the  work  on  the  system. 
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ELECTRICITY  IN  THE  CORT  THEATER 

BY  CHAy.  T.    PHILLIPS. 


Cort    Theater    Ceiling    Panel.    Light.s    Concealed    in     Mouldings    at   A,    A. 


The  Cort  Theater,  situated  on  Elhs  street  near 
Market,  San  Francisco,  which  was  recently  opened,  is 
distinctive  from  a  great  many  other  theaters  in  the 
simpHcity  of  its  electrical  equipment.  The  general 
tendency  in  large  theaters  is  to  complicate  the  equip- 
ment, but,  in  this  case,  nothing  was  installed  except 
that  which  was  absolutely  necessary.     While  the  in- 


stallation is  simple,  nothing  is  omitted  that  is  neces- 
sary  for  the  operation   of  any   show   the  house   may 

book. 

The  'switchboards  are  built  of  oil-finished  slate, 
mounted  on  angle  iron  frames.  The  service  enters 
underground,  and  consist  of  two  sets  of  d.c.  and  one 
set  of  a.c.  feeders,  which  are  brought  to  the  service 
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and  meter  panel,  which  is  placed  in  one  of  the  side 
entrances,  and  is  close  to  the  stage  door  and  the 
street.  This  makes  the  service  switches. readily  access- 
ible to  the  fire  department,  as  required  by  city  ordi- 
nance. 

The  service  and  meter  panel  consists  of  two  slabs 
of  slate,  mounted  in  the  concrete  wall.  The  front  has 
sheet  iron  and  glass  doors,  and  open  into  the  side  en- 
trance. The  rear  is  covered  with  a  sheet  iron  cover 
fastened  with  machine  screws.  This  cover  can  be  re- 
moved to  get  at  the  connections  which  are  all  on  the 
rear  of  the  panels. 
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Service   I*anel. 

All  switches  are  of  the  knife  blade  type,  and  are 
so  arfanged  that  all  lights  can  be  thrown  from  one  set 
of  service  feeders  to  another.  All  lights  on  the  facade, 
the  sign,  offices,  exits  and  stair  lights  are  controlled 
from  a  panel  ih  the  box  office. 

From  the  service  panel  the  d.  c.  and  a.  c.  feeders 
are  carried  in  conduit  to  the  stage  switchboard,  which 
is  situated  on  the  west  side  of  the  stage,  near  the 
proscenium  opening.  This  switchboard  consists  of 
two  panels  and  is  very  cOlnpact.  All  switches  are  dou- 
ble pole,  the  majority  being  250  volts,  the  neutral  being 
carried  through  without  switching.  All  fuses  are 
mounted  on  the  rear  of  the  panels  with  the  exception 
of  the  60  ampere  fuses,  for  the  stage  pockets,  which 
are  mounted  on  a  panel  in  a  cabinet  on  the  wall  at 
the  rear  of  the  switchboard. 

The  majority  of  the  switches  are  of  the  double 
throw  type,  throwing  the  auditorium  lights  from  one 
master  switch  to  another,  and,  in  the  case  of  stage 


pockets,  moving  picture  booth,  musicians'  lights,  and 
the  spot  light  outlet  in  the  gallery  front,  are  thrown 
from  a,  master  switch  ahead,  of  the  master. 

There  are  nearly  1300  lamps  in  the  foots,  borders, 
and  proscenium  strips.  These  lights  are  divided  into 
four  colors;  red,  white,  blue  and  amber,  the  white 
predominating. 

There  are  13  two-gang  stage  pockets  on  the  stage, 
calcium  bridge  and  fly  gallery,  one  receptacle  in  each 
for  arc  lamps,  and  the  other  has  a  dimmer  connection. 
The  latter  can  be  used  for  arc  lamps  also,  if  necessary. 
In  this  case,  there  are  two  single  pole  short-circuiting 
switches  on  the  rear  of  the  switchboard  to  short  cir- 
cuit the  dimmers. 


Stafc'c  Swilclii 

The  dinfiihefs  ate  arranged  in  two  banks,  and  are 
mounted  above  the  stage  switchboard.  All  levers  and 
master  levers  are  oti  ohe  shaft,  74  in.  from  the  floor.  All 
dimmer  levers  Atid  switches  can  be  operated  standing 
in  one  positiofi,  wltfioiit  stooping  dr  stretching.  This 
is  a  great  advantage,  as  the  operator  sodn  learns  his 
levers  and  switches,  and  cail  watch  the  stage  and 
operate  the  boafd  without  changing  his  position. 

Near  the  stage  switchboard,  is  a  stage  manager's 
switchboard.  Upon  which  is  mounted  push  buttons 
with  leads  to  the  different  dressing  rooms,  for  buz- 
zers, and  signal  lights  ifi  the  fly  gallery,  orchestra 
pit,  O.  P.  stage  aild  buzzefsi  ih  the  lobby  and  rath- 
skeller. 

In  the  lobby,  there  is  a  switch  controlling  a  modern 
carriage  call.  These  calls  corisist  of  a  rectangle  frame, 
one  mounted  on  each  end  of  the  marquise.  When  a 
numbered  coupon  is  inserted  in  the  switch,  a  Cor- 
fesponding  number,  in  small  incandescent  lamps,  ap- 
pears on  the  frame. 

All  lighting,  with  the  exception  of  the  rear  of  the 
balcony  and  gallery,  is  concealed  in  coves,  cornices  and 
mouldings. 

The  color  scheme  in  the  auditorium  is  of  golden 
brown  and  old  gold.  While  this  is  very  beautiful  and 
pleasing,  it  is  not  particularly  adapted  to  indirect  light- 
ing, on  account  of  its  capacity  for  absorbing  light. 

The  coefficient  of  reflection  being  quite  low,  a 
great  deal  more  light  is  used  than  would  be  necessary 
if  the  color  scheme  were  lighter.  There  are  over  1600 
sixteen  candle-power  lamps  in  the  auditorium  alone. 
Carbpil  lamps  are  used  almost  exclusively  throughout. 
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there  being  a  number  of  reasons  why  a  more  efficient 
lamp  could  not  be  used. 

The  facade,  with  the  exception  of  seven  standards, 
is  illuminated  entirely  with  concealed  lights.  This  is  a 
new  scheme  for  the  lighting  of  building  fronts,  and 
the  efifect  is  most  pleasing.  This  method  would  not 
be  practical,  were  if  not  for  the  fact  that  the  entire 
front  is  cement,  finished  smooth,  and  tinted  in  light 
cream. 


Coi't     Theater    Illumination,     Lights     Concealed     In 
Mouldings    at    A,    A. 

There  are  over  1400  lights  on  the  front,  exclusive 
of  the  sign  and  the  standards.  These  standards  are  not 
a  part  of  the  lighting  scheme,  but  are  an  architectural 
f-eature.  ■        ■ 

The  balance  of  the  house,  such  as  lobby,  retiring 
rooms,  etc.,  are  lighted  with  fixtures,  the  box  office 
having  one  indirect  lighting  fixture.  The  motor  equip- 
ment consists  of  ventilating  fans,  air  washers,  vacuum 
cleaner  and  sump  pump.  There  is  a  complete  system 
of  intercommunicating  telephones,  connecting  all 
parts  of  the  building. 

The  entire  electrical  equipment,  was  installed  by 
the  Metropolitan  Construction  Company,  from  plans 
and  specifications  prepared  by  the  author. 


LOS  ANGELES  AQUEDUCT  TUNNELING 
NEARLY  COMPLETED. 

The  completion  of  the  boring  of  the  tunnel  on  the 
Little  Lake  division  of  the  Los  Angeles  aqueduct  this 
week,  known  as  Tunnel  No.  10-A,  is  the  practical  end 
of  such  work  on  the  great  ent-erprise.  This  is  the  fifth 
longest  tunnel  on  the  work,  being  a  clean  bore  of  5960 
feet.  The  longest  tunnel  is  the  Elizabeth  Lake,  nearly 
27,000  feet.  A  total  of  42.25  miles  have  been  com- 
pleted, leaving  only  two  small  tunnels,  one  in  the  Sau- 
gus  di\-ision  and  another  in  the  Grapevine  division, 
both  aggregated  only  .60  miles,  to  be  finished. 


THE  GAS  POWER  FIELD  FOR  191 1." 

BY  ROBERT  H.  FERNALD. 

The  past  year  of  the  Gas  Power  Section  has  been 
one  of  continued  prosperity.  The  progressive  policies 
pursued  by  the  executive  committee  and  the  various 
technical  committees  during  the  four  short  years 
since  the  birth  of  the  Section  have  placed  it  definitely 
on  a  basis  that  assures  its  future.  The  reason  for  its 
being  and  the  firm  belief  in  a  large  future  for  the 
organization  are  readily  understood  by  reviewing 
briefly  the  steady,  healthy  development  of  gas  power 
during  the  past  year — a  year  that  places  gas  power 
for  large  units  well  beyond  the  uncertainties  of  the 
purely  experimental  period. 

Large  Gas  Engine  Units. 

The  development  of  large  gas  engine  units  has 
gone  steadily  forward  for  the  past  decade.  The  first 
engine  of  this  class  was  that  exhibited  by  the  John 
Cockerel  Company  at  the  Paris  Exposition  in  1900. 
This  was  an  engine  of  600  h.p.  rating.  At  the  present 
time  1500  h.p.  in  each  cylinder  of  the  four  stroke  cycle 
type  and  2000  h.p.  in  each  cylinder  of  the  two  stroke 
cycle  engine  are  reported  as  one  of  the  ex- 
hibits at  the  recent  exposition  at  Brussels.  This  means 
units  of  8000  h.p.  -of  the  twin  tandem  double-acting 
type.  The  present  status  of  the  large  blast  furnace  gas 
power  plants  has  been  ably  and  thoroughly  presented 
at  recent  meetings  of  this  Section,  and  the  papers  arid 
discussions  form  a  valuable  portion  of  the  proceedings 
of  the  Society.  ■••  ■ 

It  is  understood  that  at  least  one  company  is  pre- 
pared to  install  gas  engine  plants  of  large  power  ca- 
pacity at  a  cost  not  exceeding  and  in  Some  instances 
less  than  that  of  the  corresponding  steam  turbine  in- 
stallations. 

The  Diesel  Engine. 

Although  the  steam  turbine  has  superseded  the 
reciprocat'ug  steam  engine  for  electrical  development 
in  central  station-  work,  and  will  probably  hold  the 
field  for  some  time  to  come,  it  is  interesting  to  note 
that  the  Diesel  engine,  owing  to  its  great  success  in 
small  station  service,,  is  looked  upon  seriously  as  a 
possible  rival  to  the  steam  turbine  within  a  short  time. 
In  a  paper  recently  presented  before  the  Municipal 
Electrical  Association  at  Brighton,  England,  the  rela- 
tive cost  of  a  10,000  kw.  installation  for  steam  turbines, 
gas  producers  and  engines,  and  Diesel  engines,  was 
discussed  at  length.  The  author's  proposition  was  to 
use  seven  sets  each  of  1450  kw.  capacity :  His  figures 
of  operating  expense,  etc.,  are  decidedly  in  favor  of 
the   Diesel   engine  installation. 

Attention  was  also  called  to  the  .economical  use 
of  these  engines  as  a  substitute  for  substation  con- 
verting machinery.  Such  stations  are  already  putting 
in  their  appearance  in  London. 

In  this  connection  it  is  interesting  to  note  the  de- 
velopment in  point  of  size  of  the  Diesel  engine.  En- 
gines of  a  few  hundred  horsepower  have  become  com- 
mon in  European  practice.  In  Swiss  electric  stations 
Diesel  engine  units  of  2000  h.p.  are  now  in  use,  and 
one  writer  on  the  subject  states  that  the  development 

^Paper  delivered  before  the  Gas  Power  Section  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  New  York,  December 
4    to   9.    1911. 
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of  the  large  sized  Diesel  engine  has  been  so  success- 
ful that  it  will  not  be  long  before  1000  h.p.  developed 
in  one  cylinder  will  be  thought  nothing  extraordinary. 
One  company  of  world-wide  reputation  is  at  present 
considering  more  than  200  h.p.  in  the  single  cylinder 
of  Diesel  engines.  It  is  stated  that  engines  of  this 
type  with  four  cylinders  developing  1000  h.p.  each  can 
be  made  as  light  as  the  corresponding  triple  expan- 
sion engine. 

The  weight  of  such  engines  compares  favorably 
with  that  of  the  corresponding  turbines  and  boilers. 
It  is  understood  that  a  1000  h.p.  installation  of  this 
type  weighed  only  187  lb.  per  h.p.  as  compared  with 
180  lb.  for  a  steam  turbine  and  boiler  installation. 

The  crude  oil  engine  is  now  definitely  under  con- 
sideration for  all  types  of  marine  craft.  For  small 
vessels  the  advantage  lies  in  the  safety  afiforded  by 
the  use  of  crude  oil  as  compared  with  the  lighter  oils. 
The  crude  oil  engine  is  being  used  by  many  of  the 
principal  navies  of  the  world  for  submarine  boats  and 
designs  are  already  under  way  for  comparatively  large 
engines  for  torpedo  boats  and  similar  craft. 

A  few  months  since,  the  Vulcanus,  a  vessel  of  1900 
tons  displacement,  196  ft.  long,  equipped  with  six  cyl- 
inder four  cycle  single-acting  reversible  Diesel  engines, 
was  put  in  regular  service  between  Holland  and  Bor- 
neo. This  engine  is  about  500  b.h.p.  capacity  at  180 
r.p.m.  The  fuel  is  a  crude  oil  from  Borneo  and  the 
quoted  guarantees  are  0.42  lb.  per  b.h.p.  hour  at  full 
speed;  0.44  lb.  at  three-quarters  speed;  and  0.5  lb.  at 
half  speed.  In  a  recent  trip  the  Vulcanus  covered  3312 
miles  in  19  days  and  3  hours.  The  average  speeds 
varied  from  6.86  knots  to  7.80.  It  is  understood  that 
the  average  consumption  for  this  ship  amounts  to  one 
ton  of  fuel  oil  per  100  knots. 

The  technical  journals  of  recent  date  record  many 
such  installations.  Among  these  Russia  is  credited 
with  at  least  four  freight  vessels  of  1000  h.p.  and  two 
14  knot  gun  boats  of  the  same  horsepower  rating. 
This  month  two  vessels  nearly  400  feet  long  of  7000 
tons  capacity  each  fitted  with  Diesel  engines  of  2500 
h.p.  rating,  and  with  two  auxiliary  Diesel  engines  ag- 
gregating 500  h.p.  will  be  tried  out  in  European 
waters.  A  recent  announcement  is  to  the  eflFect  that 
the  Hamburg-.\merican  Company  proposes  to  b'.iild 
an  ocean  liner  using  Diesel  oil  engines  for  motive 
power. 

An  interesting  comparison  will  shortly  be  pla-ed 
before  the  public  by  the  British  admirality,  as  it  is 
proposed  to  try  out  side  by  side  in  a  twin  screw  a 
steam  engine  and  a  Diesel  engine  of  6000  h.p.  rating. 
Another  destroyer  recently  ordered  by  the  British 
Admiralty,  according  to  current  reports,  will  have  on 
each  shaft  a  steam  turbine  and  a  Diesel  engine.  The 
plan  is  to  operate  the  turbines  when  high  speeds  aie 
required,  but  under  cruising  conditions,  when  the 
speeds  are  low,  owing  to  the  poor  economy  of  the 
steam  turbines,  the  Diesel  engines  will  be  used.  The 
combined  economy  due  to  this  arrangement  will  be  ex- 
ceedingly interesting. 

One  of  the  interesting  features  of  these  engines 
is  the  fact  that  there  seems  to  be  a  marked  tendency 
toward  the  two  cycle  for  marine  work.  With  the  in- 
troduction of  these  engines  the  discomforts  of  the 
stoke  hole  will  be  greatly  reduced  and  the  amount  of 


labor  required  will  be  less  than  under  present  marine 
conditions  and  the  character  of  labor  much  improved. 
Although  not  probable  that  steam  installations  are  to 
be  rapidly  displaced  in  the  larger  ocean-going  craft, 
yet  the  crude  oil  engine  seems  to  be  especially  aJantcd 
for  such  service  as  that  previously  indicated.  The 
fuel  needed  approximates  a  third  of  that  needed  for 
the  steam  engine,  thus  greatly  increasing  the  radius 
of  action  if  the  same  weight  of  fuel  be  carried.  Boilers 
can  be  done  away  with  and  their  space  utilized  for 
carrying  cargo. 

It  is  reported  for  a  freight  vessel  of  2700  tons 
that  a  saving  of  over  $19.00  per  day  was  made  by 
using  oil  at  approximately  $11.00  per  ton,  instead  of 
coal  at  about  $3.00  per  ton. 

Tar  as  a  Fuel  for  Diesel  Engines. 
Tar  oil  has  become  more  or  less  common  as  a  fuel 
for  Diesel  engines  of  600  or  800  h.p.  rating  and  it  is 
understood  that  it  is  used  in  at  least  one  engine  of 
4000  h.p.  rating.  Recent  experiments  indicate  that 
both  thin  gas  retort  tar  and  thick  coke  oven  tar  can 
be  used  in  a  similar  manner  by  injecting  into  the  cyl- 
inder a  small  percentage  of  light  oil  to  assist  in  ignit- 
ing the  tar.  It  is  claimed  that  a  wide  range  of  tars 
can  be  used  in  this  way. 

Utilization  of  the  Waste  Heat  of  the  Gas  Engine. 

Various  methods  of  utilizing  the  waste  heat  of 
the  gas  engine  exhaust  have  been  attempted  from  time 
to  time  and  the  demand  for  such  devices  for  heating 
buildings  has  been  considerable.  Several  schemes  for 
accomplishing  this  result  are  now  commercially  in  use, 
but  according  to  recent  opinions  the  most  efficient 
method  of  utilizing  the  exhaust  is  through  a  combina- 
tion of  gas  and  steam  engines.  Present  practice  indi- 
cates that  about  three  pounds  of  steam  are  generated 
per  b.h.p.  hour  by  means  of  exhaust  boilers. 

According  to  Mr.  Chorlton  the  use  of  exhaust 
boilers  with  efficient  steam  engines  and  specially  de- 
signed gas  engines  of  the  two-cycle  type  will  effect 
marked  thermal  economics  and  reduced  initial  cost  of 
the  installation  per  horsepower.  One  of  the  techni- 
cal journals  states  that  Mr.  Chorlton  shows  by  numer- 
ical examples  the  possibilities  of  such  an  engine,  first 
examining  the  case  of  the  addition  of  a  steam  end 
to  a  normal  economical  gas  engine.  He  assumes  a 
standard  engine  to  use  9500  B.t.u.  per  b.h.p  hour.  As 
the  engine  is  ordinarily  arranged  with  jacket  feed  to 
the  boilers  we  may  take  40  per  cent  of  this  amount  to 
be  recoverable.  From  this  at  80  per  cent  efficiency  of 
conversion  at  100  lb.  pressure  we  would  recover  about 
lYz  lb.  of  steam  per  b.h.p.  hour.  This  amount  in  an 
ordinary  simple  steam  engine  would  not  give  more 
than  10  to  12  per  cent  of  the  main  engine  power,  a  re- 
turn which  hardly  justifies  the  first  cost  of  the  steam 
cylinder.  Consequently  no  development  has  taken 
place  in  this  direction. 

When,  however,  we  are  dealing  with  a  special 
combined  compound  engine,  each  part  of  which  is 
made  in  the  most  suitable  way  for  the  purpose  re- 
quired, we  get  a  very  different  result.  In  order  to  re- 
duce the  cost  of  the  gas  engine  part  the  compression 
would  be  lowered  and  with  the  ignition  retarded  a 
much  lower  maximum  pressure  and  temperature  would 
result ;  the  total  heat  units  used  would  go  up  to,  say 
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12,000  B.t.u.   but  more  would  be  rejected  to  the  ex-  In  line  with  this  specific  conservation  of  fuel  re- 

haust,  and  with  a  special  arrangement  of  boiler,  econ-  sources  it  is  interesting    to    note    that    one    estimate 

omizer  pipes,  superheaters  in  exhaust,  etc.,  50  per  cent  states  that  the  U.  S.  Steel  Corporation  alone,  through 

waste  heat  should  be  recoverable.     There  should  be  its  installations  of  blast  furnace  gas  engines,  displaces, 

obtained  from  this  4  lb.  of  steam  per  b.h.p.  hour.  or  saves,  a  consumption  of  approximately  a   million 

The  steam  cylinder  used  would  be  similar  in  type  tons  of  coal  per  annum  as  against  the  old  fashioned 

to  that  of  the  two-cycle  engine — that  is,  with  no  ex-  methods. 

haust  valves.  The  unidirectional-flow  engine  of  this  Small  Producers  for  Bituminous  Coal, 
type  has  been  largely  reintroduced  in  Germany  with  Reports  are  persistently  before  us  indicating  the 
very  economical  results.  The  jacketing  of  the  ends  successful  development  of  gas  producers  of  small 
could  be  done  by  exhaust  gas.  For  small  engines  of  power  to  operate  on  bituminous  coal,  coke  breeze,  an- 
this  type  it  is  safe  to  assume  a  steam  consumption  of  thracite  screenings,  "front  and  cinders,"  etc. 
12  lb.  per  b.h.p.  hour;  a  consumption  of  10  lb.  has  ^^^^i  plants  are  in  great  demand,  but  it  is  doubt- 
been  obtained  in  actual  practice.  Hence  the  power  £y|  whether  the  development  and  application  have  been 
obtained  from  the  steam  cylinder  would  be  one-third  ^g  ^^.^^^  ^g  ^^^  advertising  these  plants  receive.  It  is 
of  that  of  the  gas  cylinder,  and  the  consumption  for  interesting  to  record,  however,  that  a  company,  man- 
total  effective  power  would  be  reduced  to  9000  B.t.u.  ufacturing  anthracite  gas  producers  and  gas  engines, 
per  hour,  less  than  that  for  the  economical  gas  engine  ^j^at  expressed  in  1904  its  firm  conviction  that  the 
alone.  Government  tests  with  bituminous  coal  in  producers 
Surface  Combination.  would   fail   utterly,   recently   put   itself  on   record   as 

By  what  he  terms  "surface  combustion"  Professor  recommending  the  use  of  its  own  engines  with  small 
Bone  reports  for  gas  fired  boilers  evaporations  of  21.6  bituminous  producers  manufactured  by  another  com- 
pounds per  square  foot  of  heating  surface  and  an  effi-  pany. 

ciency  of  heat  transmission  of  94  per  cent.    The  heat  Crude  Oil  Gas  Producers, 

balance  of  a  test  reported  by  him  shows:  The  development  of  the  crude  oil  gas  producer 

Gas  burned  per  hour  (at  32  F.  and  14.7  lbs.)  997  cu.  ft.  for  which  there  is  great  demand,  in  oil  regions  remote 

Net  calorific  value  of  gas  562  B.t.u.  from   the   coal   field,   has   been   exceedingly   slow   but 

Total  heat  supply  to  boiler  per  hour  559,800  B.t.u.  ^^    j^    believed      that    definite    progress     has    recently 

Prs^rfrsir"::"!". ■.■.•.■.■.■.■.:■.■.•.•.■.■.■.■.■.■.■.■.".■.      100  fbs.  been  made  along  this  line.    The  most  recent  notes  on 

Water  evaporated  per  hour  450.3  lbs.  this  Subject  relate  to  the  Grine  oil  producer.     In  this 

Water  evaporated  from  and  at  212  F 550  lbs.  type  Steam  Spray  is  uscd  for  atomizing  the  oil  which 

TA  :irn2\:80oV5rs!soo":^^.""=..V.V.:;"'9"  "^•"-  is   introduced    into   the    upper   part   of   the    generator 

,      ,               ,      f  ,v               ■  ■              ,Uo     *.!,»-„;,•,  where    partial    combustion    takes    place.      i  he    down- 

In  the  reports  of  the  surprising  re  ults  of  te.,e  r^  P               .^  ^^^^                  J^  ^,^^  hydrocarbon 

vestigations,  attention  is  called  to  the  fact  tha     th e  J       ^^^  ^^^  ^^^  ^/^^  ^            ■       ,1,,,     j,  a  bed 

combustion   was  perfect  as  was   shown   ^^^fv^'^^  ^f  incandescent  coke.    Mr.  Grine  reports  that  a  power 

An  efficiency  of  94  per  cent  was  obtained.    Deducting  °      ^  ^^.^^J  ^^^  ^^  ^^^^^     ^^.^^^^^^  ^^^  been  in  opera- 

4  per  cent  for  the  power  required  for  supplying  a,r  P'^^t^            ^^^  California      With  crude  oil  as  a  fuel 

pressure  still  leaves  90  per  cent.  costing  95   cents  per  barrel,  or  2.3  cents  per  gallon, 

Professor  Bone  says,  "The  new  boilers  could  b  cost    g  y                p      ^^  ^              ^^^^  ^^^^^  ^^^^^^^^  ^^ 

set  up  in  brick  work  and  require  "^/'^^orate  flues  o  e  P                  p     ^^  ^^^^^  ^^   P  ^^^               ^^^^^^^^^^ 

chimneys.     They  are  liable  to  no  strains  as  they  are  P            I       ^                        combustion  engine  operating 

short.     VVith  some  sacrifice  of  e  ficiency  the  evapor  -  by  ^_  e  ,^^^^^^  ^^  ^  ^^^^^                        ^^^^^^^,^^^  ^^^^  ^^^^ 

tion  could  be  raised  to  30  lb.  per  sq    ft.     The  steam  .^^^           depreciation  and  taxes, 

was  raised   quickly    (steam  at   100    bs.  pressure  ob-  °;   Grine  sates  the  cost  per  b.h.p.  hour  to  be  0.76 

tained  in  20  minutes  from  cold  start)  and    ubes  could  r.  «.                                l,p.%ating 

be  grouped  and  cut  out  separately  so  as  to  vary  the  cents  lur  a  p                 r       1     " 

fuel  consumption  to  suit  the  fluctuations    of    load."  Conciusio  .                       ,.    .     , 
Sixty-five  per  cent  of  the  steairt  was  generated  in  the  It  is  gratifying  to  note  that  each  year  eliminates 
first  foot  of  the  tubes;  25  per  cent  in  the  second  foot,  many  of  the  absurd  prophecies  regarding  the  elimina- 
10  per  cent  in  third  tion  of  practically  all  prime  movers  ha\  ;  the  internal 
^  combustion  engine  and  that  the  past  year  may  be  re- 
Producer  Gas  from  Low  Grade  Fuels.  ^^^^^^  ^^  ^^^^  ^^  ^^^^^^^  conservative  progress  and  de- 
Progress  is  steadily  being  made  in  the  utilization  ^^j^p^^j^^  ;„  the  field  that  is  of  such  keen  interest  to 
of  lignite,  peat,  and  high  ash  coals  in   producer  gas  ^^  ^^^^^  ^  percentage  of  the  total  membership  of  the 
work.     The  investigations  of  the  Canadian   Govern-  ^j^^^^-^^^  Societv  of  Mechanical  Engineers. 

ment  show  that  peat  can  be  prepared  for  fuel  pur-  ' 

poses  at  a  cost  averaging  from  30  to  40  per  cent  of  WIRELESS  TELEGRAPH  STATION, 

that  nf  an    pniiivalent   Btu    value    m    anthracite    in  L^Ui-i ainij   w i.i^ej±ui^xj,j  x                         ,      ^   .-          „^ 

that  ot  an   equivalent   c.i.u.    vciu  ^^^^  ^^^^^^  powerful  wireless  telegraph  station  yet 

cost  of  operation,  attention  -  directed  to  the  pre.en  --  ^^'^^  P°-  \^,„  ^,^^,,^  1,,,^  to  conduct  a  wireless 

producer-gas    investiga  lons    of    the    Lmted     Sates      ^^^^^  ■      -j        .j^^  countries  sit 

Bureau  of  Mines,  resulting  in  the  successful  fusing     telegrapn  service  v^ 

of  the  ash  and  the  use  of  water-cooled  producer  linings,     of  several  thousand  miles. 
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OIL  BURNING. 

BY   E.  N.   PIORCY. 

(Continued.) 
Locomotive  boilers  are  arranged  for  oil  firing  to 
meet  two  sets  of  conditions:  First,  that  type  of  loco- 
motive boiler  that  is  used  for  stationary  or  steamboat 
work,  and  has  only  a  mild  draft;  second,  that  type  of 
locomotive  boiler  that  is  used  for  actual  locomotive 
work  and  works  with  a  heavy  fire  under  the  most 
powerful  draft  conditions. 


Fig.    :m.      Hojivy    Draft    l.,oromotlve    Bollor. 

Fig.  34  shows  a  locomotive  boiler  arranged  for 
burning  oil  under  a  heavy  draft. 

Fig.  35  shows  an  arrangement  of  a  locomotive 
boiler  for  burning  oil  with  a  comparatively  mild  draft. 


^ 


Vig.    36.     Heavy    Draft   T^ocomotive   Boiler. 

Fig.  36  shows  locomotive  boiler  fired  from  the 
front  of  the  boiler.  This  practice  is  now  almost 
obsolete,  it  having  been  found  better  to  fire  a  locomo- 
tive boiler  from  the  back  end  because  if  fired  from 
the  front  it  has  been  found  that  the  flame  tends  to 
impinge  upon  the  tube  sheet,  over-heating  same,  or, 
if  a  protection  wall  of  brick  be  erected  it  impinges 
upon  this  wall  after  the  form  of  the  now  obsolete 
target  system  of  burning  oil,  and  the  efficiencv  is 
reduced  accordingly. 
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Fig.  i7  illustrates  a  method  of  rigging  up  boilers 
on  small  locomotives  such  as  ordinary  engines,  con- 


'flfflJjrrrf  rrrrr- 
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FiK.    37 


Locomotive    Boiler   for   Heavv   Draft. 


tractors'    outfits,    etc.,    which    has    ])een    found    satis- 
factory. 

l'"ig.  38  shows  a  method  of  fitting  up  a  donkey 
boiler  for  oil  burning.  As  special  brick  are  not  always 
procurable  for  this  purpose  they  may  be  chopped  from 
ordinary  wedge  brick,  or  the  entire  protection  may  be 
moulded    from    fire    clay    protected    with    sheet    iron. 


rMMim 


Sec f ton  Of>  /''>«  A'B 


Fig 


3S.      Arrangement    of    Donkey    Boiler    tor    f)il 
Burning-. 


ihe  sheet  iron  soon  burns  away,  baking  the  fire  clay 
while  doing  so,  after  which  the  fire  clay  vitrifies,  form- 
ing a  compact  and  protective  lining  for  the  lower  part 
of  the  boiler. 

Fig.  39  illustrates  the  arrangement  of  a  drop  tube 
steam  launch  boiler  for  oil  burning.  This  particular 
arrangement  has  been  found  veiy  satisfactory  in  prac- 
tice. 

Fig.  40  shows  the  basic  princii)les  of  arranging  a 
."■Icotch  boiler  for  oil  burning;  either  the  round  flame 
or  flat  flame  system  may  be  used.  If  the  flat  flame 
is  used  the  draft  must  come  from  below  the  flame  and 


Pig 


3il.     Ward    Navy    Launcli    Boiler    Fitted    \VitI] 
oil    Burner. 


through  it  by  means  of  brick  properly  arranged  as 
show^n  just  below  the  flat  flame.  If  a  round  flame  is 
used  the  draft  must  be  admitted  through  annular  ports 
surrounding  the  oil  burner.  It  should  be  remem- 
bered in  dealing  with  horizontal  conical  flames  that 
they  do  not  assume  the  nice  symmetrical  forms  shown 
on  drawings.  Instead  of  this  they  tend  in  a  general 
way  to  rise  because  of  the  heat  and  distort  accord- 
ingly, and  the  cold  air  tends  to  sink  and  flow  below 
the  flame,  leaving  the  top  of  the  flame  somewhat 
smoky.       These  conditions  must  be  compensated  for 


Fig.   40.      Internally  Fired  Boiler. 

by  a  proper  adjustment  of  the  draft.  Scotch  boilers 
have  been  subject  to  very  special  treatment  and  equip- 
ped with  highly  specialized  S3'steins  of  oil  burning 
that  may  differ  in  some  respects  from  ordinarj'  prac- 
tice because  of  their  peculiar  requirements. 
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Burners. 
While  the  usual  method  of  burning  oil  has  pre- 
supposed its  atomization  with  steam  many  other  sys- 
tems have  developed.  It  would  be  difficult  to  classify 
them  in  any  logical  manner,  hence,  they  are  simply 
listed  as  follows:  First,  atomization  with  air  at  20 
to  100  pounds  pressure  used  for  marine  installations 
to  economize  fresh  water,  and  in  metallurgical  fur- 
naces where  steam  might  have  a  deleterious  effect 
upon  the  products ;  second,  low  pressure  air  in  which 
air  from  2  oz.  to  2  lb.  is  used  as  an  atomizing  agent. 
This  is  the  system  usually  implied  for  all  industrial 
work  requiring  large  heavy  fires,  such  as  cement 
kilns,  lime  kilns,  brick  pottery  and  terra-cotta  kilns, 
forges,  reverberatory  furnaces,  glass  works,  etc.  Some 
of  the  exceptions  might  be  mentioned,  such  as  the 
American-Hawaiian  Steamship  Company's  boats, 
which  are  equipped  with  low  pressure  air  oil-burning 
outfits,  and  a  few  of  the  glass  furnaces  and  pottery 


dustry  distillates  have  become  available,  which  have 
been  removed  from  the  residue  and  can  be  burned  in 
vaporizing  burners,  but  on  account  of  their  cost  are 
adapted  to  stoves  and  small  fires  only.  Second,  the 
water  burner  in  which  oil  and  water  are  dropped  on 
to  a  hot  plate  together,  resulting  in  the  formation  of 
a  froth  and  frying,  which  atomizes  the  oil  very  thor- 
oughly and  burns  with  a  hot  clear  flame  under  proper 
conditions.  We  should  mention  here  that  which  is 
known  by  every  business  man  and  few  mechanics : 
that  the  success  of  an  oil  burner  or  any  other  inven- 
tion depends  ninety  per  cent  upon  the  business  ability 
and  common  sense  used  in  its  development,  and  ten 
per  cent  upon  the  actual  value  of  the  invention  itself. 
Many  other  principles  have  been  made  use  of  in  con- 
nection with  the  burning  of  oil,  but  they  are  not  at 
this  time  in  general  use.  The  industry  as  a  whole  is 
in  need  of  more  rational  development  and  less  inven- 
tion. 
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Fig.    41. 


kilns,  which  are  equipped  with  special  types  of  steam 
burners ;  third,  various  mechanical  systems  in  which 
the  oil  is  atomized  by  the  application  of  energy  in 
some  other  form  than  compressed  air  or  steam.  This 
type  of  burner  as  developed  by  various  manufacturers 
is  being  installed  in  a  great  many  ocean-going 
steamers  because  of  the  aforesaid  necessity  of  econom- 
izing fresh  water. 

Besides  these  systems  of  oil  burning  which  are  in 
very  general  use  and  have  been  proven  by  experience 
to  be  suited  for  proper  sets  of  conditions,  a  number 
of  burners  are  being  developed  upon  entirely  new  prin- 
ciples, which  have  not  as  yet  come  into  general  use ; 
they  include,  first,  vaporizing  burners.  This  type 
of  burner  is  very  old,  and  in  fact  exemplifies  one  of 
the  earliest  attempts  at  oil  burning,  and  thousands 
of  patents  have  been  taken  out  on  vaporizing  burners, 
but  the  character  of  oil  is  such  that  it  cannot  be  vapor- 
ized without  leaving  a  residue,  and  this  has  caused 
the  failure  of  vaporizing  burners  to  come  into  general 
use.       However,  with  the  development  of  the  oil  in- 


Fig.  41  illustrates  the  proper  trimming  of  a  flat 
flame  and  arranging  of  the  bricks.  Plate  1  shows  a 
fan-shaped  flame  with  openings  between  all  of  the 
brick.s.  The  flame  does  not  cover  the  bricks,  there- 
fore, no  matter  what  the  conditions  are,  there  will 
be  an  excess  of  air  and  the  boiler  cannot  work  econ- 
omically since  it  costs  as  much  to  heat  air  as  it  does 
to  heat  water.  Plate  2  shows  two  large  openings 
under  the  middle  of  the  flame;  such  a  flame  will  burn 
very  hot  in  the  center  and  deposit  carbon  in  the  cor- 
ners as  shown.  Plate  3  shows  one  very  large  opening 
under  the  flame ;  such  an  arrangement  will  cause  the 
flame  to  tear  and  burn  intensely  around  the  center 
while  depositing  carbon  around  the  corners,  as  well  as 
allowing  cold  air  to  rise  and  strike  the  boiler  directly. 
Plate  4  shows  a  very  large  opening  under  the  route 
of  the  flame;  large  quantities  of  air  will  escape  over 
the  flame;  it  will  burn  with  intense  combustion  close 
to  the  burner,  over-heating  same,  the  flame  will  be 
irregular  and  ragged  and  smoke  and  deposit  carbon 
at  the  tips.      Plate  5  has  transverse  openings  between 
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all  of  the  bricks,  allowing  great  access  of  air  at  all 
times.  Plate  6  has  no  draft  orifices  in  the  neighbor- 
hood of  the  burner;  such  a  flame  will  burn  clear  at 
the  tips,  but  smoke  and  deposit  carbon  near  the 
burner.  Plate  7  illustrates  that  longitudinal  slots 
tend  to  tear  the  flame.  Plate  8,  while  having  a 
broader,  more  correctly  shaped  flame,  will  have  excess 
air  and  even  cold  air  going  up  against  the  boiler,  be- 
cause the  draft  slots  extend  beyond  the  end  of  the 
flame.  Plate  9  shows  the  correct  arrangement  of 
bricks  and  correct  shape  of  flame  for  a  flat  flame  fur- 
nace; air  coming  through  the  slots  as  shown. 

Before  discussing  actual  burners  it  may  be  wiser 
U)  refer  to  the  principles  which  apply  to  all  of  them. 

Figs.  42,  43  and  44  illustrate  principles  under 
which  any  atomizing  type  of  burner  will  be  classi- 
fied.     The    drooling   burner   allows    the    oil    to    drool 


Droo/ma  Gurnef 
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<^/?<^n^er  Stumor 
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Fig.  42.      Oil  Burner  Classification. 
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from  an  upper  opening  down  to  a  lower  opening  from 
which  the  steam  is  issuing;  an  atomizer  burner 
allows  the  oil  to  drop  directly  on  the  steam.  The 
chamber  or  inside  mix  burner  atomizes  the  oil  within 
the  burner  after  which  it  issues  from  an  orifice  of  the 
desired  form.  An  injector  burner  is  designed  pri- 
marily to  operate  without  a  pump,  it  being  expected 
to  suck  the  oil  from  the  reservoir  by  the  siphoning 
or  injector-like  action  of  the  steam  jet  inside.  In 
projector  burners  the  steam  blows  the  oil  off  the 
tip  of  the  burner.  A  fan  tail  burner  is  any  type  of 
burner  giving  a  flat  flame.  Rose  burners  give  a  cir- 
cular flame  and  are  used  in  any  sort  of  circular  fur- 
nace such  as  a  donkey  boiler  or  launch  boiler.  A 
long  slot  burner  is  apt  to  give  a  narrow  flame.  The 
fault    with   most    engineers    starting   in    with    a    flat 


Sas/c  svcfion  <?/"  the 


Sf'ra/ohf   3/fo/  burner 


L  ona-Sfoh  Sumer- 


>      Fon-tai/a/  &urners 


Rose  &umer:s 


Fig.    43.     Possible    Modifications    of    the    Injector 
Burner. 


Pig.     44.     Possible    Modifications    of    the    Chamber 
Burner. 

flame  burner  is  that  their  flame  is  too  narrow,  the 
burner  not  being  trimmed  to  give  a  flame  well  back  in 
the  furnace  with  shutters  at  right  angles  to  the  burner 
and  well  back  against  the  furnace   front. 

Some  of  the  simplest  and  earliest  burners  in  use 
for  burning  extremely  heavy  oils  are  shown  in  Fig.  45. 

Figs.  46-64  are  all  round  flame  burners,  the  de- 
sign of  which  is  apparent  upon  inspection. 

Figs.  65-79  are  all  fish-tail  burners. 

Fig.  80  is  a  combination  specially  designed  to  be 
used  in  conjunction  with  a  simultaneous  burning  of 
sawdust  and  fuel  oil,  the  idea  being  that  when  the 
oil  furnace  is  not  in  use  the  fire  brick  screen  is  dropped 
in  order  to  protect  the  burner  and  shutters  from  the 
intense  heat  radiated  from  the  interior  of  the  fur- 
nace. Note  the  rotary  shutter  for  regulating  the  draft 
and  hand  wheel  on  same. 

Fig.  81  shows  the  Fess  system  rotary  burner, 
which  .is  operated  by  a  small  electric  motor  of  1/4  to 
1/3  h.p.  The  motor  operates  by  worm  gear,  a  rotary 
pump,  which  brings  the  crude  oil  from  the  storage 
tank  and  applies  it  to  the  burner,  which  is  placed  in 
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F/'^r^5.Ruesiory  AsTa/AJ Burner: 


r/g.^e.  QeJby  Burner 
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Fjq.  '^  7.L  ow  Pressure  A  ir  ano/  x'S/ear/? 
Burner 


Fig.     48.     McDonald    Flue    Oil    Burner. 


Kig.   4'J.     Hayes   Oil   Burner. 


Fig.   51.     Fuel  on   Burner.   Pennsylvania   Railroad. 


Fig.  52.     Russian  Locomotive  Burner  (Ourgard). 


FIk.  53.     Advance  Company  Oil  Burner. 
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fig.  5 "?.  Se/f  C/eohing  Burner. 
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f~ig.  55.  RoTciry  Flame  Burner 
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Fig.SS  Pipe  Burner 
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Fyg.SV.Adjustat/e  Tifi  Burner 


-^^^^^^ 


■"  y       '  Fi^.  5Q  Pipe  Surnef 


Fig.    50.     Hereshoff   Oil    Burner. 


ny.59.  Oil  Burner  inside  A'/r.  P//oe 
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KiS.    GO.      Holden    Burner. 
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f/g.  61.  ntzsimmons  3  urner 
Loyv  Pressure ' 


Fig.G^.Conrro/  tfead  Bume/r 


Fig.   64.     Glafke  Automatic  Oil  Burner. 


/^''ntxabo: 


F/^.  eJ.F/rzsimmons  Burner 


Fig.  73.     Fitzsimnioiis  Oil  Burner. 
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r/q.68.  Sfa/o/esdZPfejffer  Burner. 


/^/p.69.Sro/o/esSc  Pfe/ffer  Burner. 
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Fig.    77.      "Branch"    Oil    lUtrno 
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Fig-.   78.      'Santa  Fe"  Oil   Burner 
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Fig.   80.     Fitzsimraons   Burner  Arranged   for   Burn- 
ing  Sawdust    and    Oil. 
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l'"lg.  SI.      Fess  Rotary  Burner. 

the  center  of  the  firebo.x,  and  which  rotates  at  a  suffi- 
cient speed  to  thoroughly  atomize  the  oil  by  centrifu- 
gal force  with  the  necessary  air  to  produce'  a  smoke- 
less fiame  equally  distributed  throughout  the  firebox 


^=^ 


l''lg.    8^.      (^riKiiial    Korting  Mechanical    Burner 


Taking  up  the  subject  of  mechanical  burners  we 
find:  fir.st,  in  Fig.  82,  the  Korting,  in  which  the  oil  is 
atomized  partly  by  the  application  of  great  heat  in 
carefully  constructed  heaters,  and  partly  by  the  ac- 
tion of  centrifugal  force  within  the  burner.  These 
burners  are  usually  installed  in  duplicate  in  a  care- 
fully constructed   furnace   front. 


C^rnpaa/fio^  carte  fift^<i  r>f 


^ 


cM]:^ 


Fig.  83.     Naval  Fuel  Oil  Board  Burner. 


Fig.  83  is  a  type  invented  and  proposed  by  the 
Naval  Fuel  Oil  Board  after  considerable  experiment 
with  all  kinds  of  burners. 

Fig.  84  illustrates  the  principle  involved  in  a  cen- 
trifugal type  of  burner. 

Fig.  85  illustrates  the  mechanical  burner  used  in 
the  Baku  oil  fields,  Russia. 

Fig.  86  illustrates  clearly  the  arrangement  of  the 
furnace  in  a  Scotch  boiler  used  on  the  Steamer 
"Brouwer,"  using  the  mechanical  spray  burner. 

Fig.  87  shows  the  arrangement  of  the  furnace  on 
the  Steamer  "Tebe"  using  mechanical  spray  burners. 


Fig.  84.  Formation  of  a  Mechanical  Spray  Under 
Joint  Action  of  Pump  Pressure  on  Oil  and  Cen- 
trifugal Action  of  Screw  Guide   Blades. 


Sprryyma    Tip 

ID©  I® 


Fig.   S.'..      Mechanical  Burner  U.^ed   in   Baku  Oil   Fields 
of  Russia. 


Fig. 


.SB.     Furnace     Arrangement     on     "Brouwer" 
Using  Mechanical  Spray  Burners. 


Fig. 


Furnace    Arrangement    on    "Tebe" 
Mechanical  Spray  Burners. 


Using 


Fig.  88  shows  a  burner  which  was  designed,  built 
and  experimented  with  by  the  writer,  the  principle  being 
altogether  different  from  those  previously  shown.  The 
oil  was  lead  in  radially  converging  lines  at  increasing 
velocity  along  a  thin  disk  and  forced  through  a  small 
hole  in  the  center  of  this  disk.  The  burner  while  tech- 
nically h  success  was  practically  a  failure  because  it 
could  not  be  kept  in  operating  condition.     The  heat 
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'^Z'     /         '     ^"       Thin  Rate  Mimerificc 
Detail  ol  Cna 


Fig.  S8.     Mechanical  Seft-AtomizlniEr  Burner. 

distorted  the  thin  disk  and  the  velocity  of  the  oil 
scarred  the  accurately  finished  surface  of  the  adjust- 
ing plug  until  the  flame  lost  all  geometrical  shape. 

Various  moving  devices  have  been  invented  for 
the  purpose  of  atomizing  oil.     Fig.  89  illustrates  one 


Fig.   89.     Williams  Centrifugal   Burner,   Solid   Pivot. 

designed  for  circular  furnaces  to  operate  in  a  hori- 
zontal position.  It  may  be  driven  either  by  steam  tur- 
ban as  shown  or  by  an  electric  motor.  .\  great  many 
of  this  type  are  now  in  operation,  electric  driven, 
in  apartment  houses  and  large  homes  where  no  steam 
pressure  is  available.  Fig.  90  shows  another  type  of 
steam  driven  turbine  burner  intended  to  operate  in 
horizontal  position.  The  experiments  that  have  been 
made  in  the  burning  of  fuel  oil  are  almost  without 
number  and  upwards  of  twentA'-seven  thousand  patents 
have  been  taken  out  in  the  United  States  patent  office. 
A  most  excellent  oil  burning  system  has  been 
developed  in  our  midst  by  the  engineers  of  the  Union 
Iron  Works  and  is  at  present  installed  on  about  a 
dozen  steamers  and  being  installed  on  as  many  more. 
It  is  of  the  mechanical  type  operating  on  the  centrifu- 


Flg.   90.     Centrifugal   Oil   Burner. 

gal  principle  in  combination  with  the  thorough  heat- 
ing of  the  oil.  Fig.  91  illustrates  the  general  arrange- 
ment of  the  system. 
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Fig.    91, 

The  installation  of  an  oil  burning  plant  is  apt 
to  suffer  from  one  of  two  evils:  either  the  parties 
responsible  for  the  installation  are  of  the  impression 
that  almost  any  way  of  squirting  oil  into  the  furnace 
will  result  fairly  well ;  or  the  attempt  is  made  to  con- 
struct an  ideal  plant  with  an  excessive  amount  of  com- 
])Iicatcd  apparatus.  By  following  the  general  direc- 
tions outlined  in  the  preceding  columns  there  is  no 
reason  why  any  good  practical  engineer  cannot  suc- 
cessfully install  an  oil  burning  plant.     Remembei  : 

First,  all  air  should  go  through  the  flame. 

Second,  the  flame  works  best  when  near  hot  brick. 

Third,  the  flame  should  not  impinge  upon  any- 
thing. 

Fourth,  the  oil  should  be  heated  in  a  reservoir  and 
in  a  heater  from  beginning  to  end  and  delivered  to  the 
burners  at  the  highest  temperature  practicable. 

Last,  but  not  least,  get  good  oil  under  a  good  con- 
tract from  a  good  company  that  will  deliver  it  no  mat- 
ter what  the  exigencies  of  the  oil  business  may  be. 
(To  be  Continued) 
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FRANCIS    TURBINES. 

Discussion  by  members  of  the  San  Francisco  Section  of 
the  A.  r.  E.  E.  December  1,  1911,  of  paper  on  "The  Reconstruc- 
tion of  a  20,000  h.p.  Hydroelectric  Power  Plant,"  by  Geo.  J. 
Henry,  Jr.,  and  J.  H.  Hansen,  published  in  this  .Journal,  No- 
vember 2.5,   1911. 

The  meeting  was  called  to  order  by  Professor  S.  P.  Char- 
ters as  chairman,  with  an  attendance  of  over  sixty.  Mr.  J.  H. 
Hansen  read  the  paper  and  stated  that  the  formula  tor  the 
specific   speed   as   published   was   an   error   and   should   read 

N  V  h.p. 
N^= =  63.5. 

4     

Hl^H 

After  the  paper  had  been  read  the  chairman  stated  tnat 
it   was   open   for  discussion. 

J.  P.  Jollyman  asked  information  as  to  the  closing  time 
adopted  and  also  as  to  the  pressure  rise. 

J.  H.  Hansen  stated  that  three  seconds'  time  elapsed  in 
closing  the  gates  and  that  while  no  record  had  been  kept  or 
the  pressure  rise  relief  valves  acted  at  no  time  and  conse- 
quently the  pressure  rise  never  reached  a  dangerous  point. 
This  being  due  to  the  very  short  pipeline. 

Ralph   Bennett  inquired  as  to  speed  regulation. 

J.  H.  Hansen  stated  that  this  likewise  did  not  exceed  any 
extreme  limit.  The  turbines  are  running  at  constant  load  and 
all  of  the  sudden  load  changes  are  taken  care  of  at  the  com- 
pany's steam  plant  at  Redondo. 

H.  Homberger  then  read  the  following  discussif/D' 

The  paper  we  just  have  heard  is  particularly  interest- 
ing because  it  deals  w-ith  the  often  discussed  qi.estion, 
whether  in  a  particular  hydroelectric  power  plant  under 
what  has  been  called  a  "medium  head"  turbines  or  impulse 
wheels  should  be  installed  to  give  best  results. 

The  plant  referred  to  has  quite  a  history,  and  on  account 
of  this  history  and  the  many  changes  that  have  takin  place 
there  during  the  past  years,  has  been  watched  with  keen  in- 
terest by  everybody  engaged  in  hydroelectric  power  plant  work. 

The  specific  speed  for  the  turbines  had  to  be  made  ex- 
tremely low  to  meet  the  turning  speed  of  the  generators 
already  installed,  and  no  matter  what  the  initial  efficiency  .jf 
such  a  turbine  may  be,  the  average  efficiency  durins  liie  life 
of  one  set  of  wicket  gates  and  one  runner,  notwiths:;;Miding 
protection  plates,  is  bound  to  be  considerably  lovve.-  than 
the  initial  efficiency,  due  to  the  rapid  wear  to  be  expeced  in 
these  parts  with  the  consequent  heavy  hydraulic  losses. 
Heavy  maintenance  expense  and  shut-downs  for  repliiveiiionts 
may  be  unavoidable  under  the  stated  conditions  v  ith.  a 
Francis  turbine  as  well,  probably  more  so  than  with  an  ini- 
pulse-wheol  of  an  admittedly  lower  initial  efficiency. 

In  order  to  arrive  at  any  conclusion  regarding  the  actua; 
commercial  efficiency  of  the  turbirfe  referred  to  in  th';  paper 
it  would  be  necessary  to  repeal  the  efficiency  test  ai  regular 
intervals  of,  say,  six  months.  This  would  also  give  a  guid- 
ance to  the  owner  of  the  machine  when  it  would  be  c-  g  ;od 
investment  to  replace  the  worn  wickets  and  runner  by  new 
ones. 

In  this  particular  plant,  for  best  results  the  turnii!?  spet-d 
of  the  generators  is  too  low  for  a  Francis  turbine  of  the  ordi 
nary  type  and  too  high  for  an  impulse  wheel. 

To  govern  such  turbines  without  the  aid  of  relief-valves 
and  surge-chamber  by  means  of  a  slow-acting  governor  sim- 
ply means  to  give  up  satisfactory  regulation.  This  is  per- 
missible only  when  the  plant  is  one  of  a  number  feeGiii.j 
into  one  transmission  system,  where  close  regulation  may  be 
accomplished  at  some  other  well-designed  plant.  Xo  satis- 
factory regulation  is  possible  with  so  high  a  velocity  of  tlnv 
in  the  pipe. 

To  be  quite  sure  of  a  constant  load  on  a  generator  under 
test  it  should   be   loaded  by  a   water-rheostat  and  absolutely 


disconnected  from  the  power  system.     Any  other  method  is 
open  to  the  criticism  that  errors  are  almost  unavoidable. 

The  efficiency  curve  shown  in  the  paper  was  plotted  with 
reference  to  gate-openings  in  inches;  the  user  of  the  tur- 
bine is  not  interested  in  the  degree  of  gate  opening,  but  in 
the  amount  of  water  consumed  for  the  corresponding  power 
output.  The  efficiency  curve  which  I  have  plotted  with  the 
power  output  as  abscissae  gives  a  curve  not  nearly  as  ideal 
as  the  one  shown  in  the  paper. 
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Output  o^-XorbiTve  In  Hots*  Power 

The  I  rime-mover  should  be  capable  of  carrying  an  over- 
load on  the  generator  of  at  least  25  per  cent,  which  in  this 
case  would  be  3290  kw.  with  an  assumed  efficiency  of  the  gen- 
erator of  95  per  cent  at  that  load.  The  test  does  not  show 
what  the  efficiency  of  the  turbine  would  be  under  that  load, 
the  dotted  continuation  of  my  efficiency  curve,  however,  in- 
dicates it. 

The  generators  are  called  2500  kw.  machines,  but  I  un- 
derstand that  they  were  sold  for  2000  kw.  units.  The  power 
company  cperates  these  machines  under  a  constant  load  of 
about  2590  kw.  each,  so  that  the  turbine  actually  operates 
under  a  load  which  gives  the  peak  of  the  efficiency  curve. 

When  the  first  Borel  turbine  was  finished  and  erected 
in  the  shop  of  the  Pelton  Water  Wheel  Company  I  had  an 
opportunity  to  see  it  and  was  most  favorat'y  impressed  by 
design  and  workmanship.  With  exception  of-  some  minor 
details  of  design,  which  are  probably  to  be  attributed  to 
the  fact  that  it  was  a  replacing  job,  that  machine  ranks  with 
the  very  best  I  have  seen. 

J.  P.  Jollyman  then  told  of  the  excellent  results  obtained 
with  the  Fi-ancis  type  of  turbine  at  the  Centerville  plant  of 
the  Pacific  Gas  &  Electric  Company,  which  was  operated  at 
about  the  same  low  speed  under  a  much  higher  head  than 
the  turbine  at  the  Borel  plant.  He  stated  that  the  main- 
tenance had  been  very  low  and  that  the  efficiency  even  in- 
creased after  some  years'  service. 

A.  C.  Sprout  asked  as  to  where  the  line  should  be  drawn 
between  lulvisability  of  using  impulse  and  turbine  type  of 
wheel.    . 

J.  H.  Hansen  answered  this  question  by  reading  the  fol- 
lowing explanation  and  discussion  on  specific  speed. 
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Classification  of  Francis  Turbines. 
In    the    clasiflcation     of     Francis     turbines,     and     water 
wheels    in    general,    specific     speed      or    type    characteristic 
is    most    commonly    used.     It    is    mathematically    expressed 

N  V  h.p. 

N_^  = 

4     

This  formula  embraces  the  three  governing  factors  for 
the  type  o"  any  water  wheel  or  turbine  runner,  viz:  (N)  the 
speed  in  revolutions  per  minute;  (H)  the  effective  head  in 
feet,  and  (h.p.)  the  capacity  in  brake  horsepower  output. 

It  can  be  developed  as  follows:  The  water  quantity  Q 
which  will  flow  through  an  orifice  with  an  area  of  A  square 
feet  under  an  effective  head  H  is: 

Q  =  C,  A  V 
where  the  velocity  V  ^  V  2gH 

and  C,  is  a  constant,  according  to  the  decrease  of  area,  due 
to  the  contraction  of  the  stream  of  water. 

We  can    therefore   write:    Q^C,  (AVH)    where   Cj  =  C, 
V  2g;    i.e.   the  water  quantity   that  flows   through   a  certain 
opening  is  proport'onal  to  the  area  of  the  opening  times  the 
square   root  of   tfle   effective   head. 
Q 

The  symbol  Q,  = represents  the  quantity  of  water 

VH 
which  flows  through  an  opening  under  the  head  equal  1  ft.    Q, 
is   therefore   a   constant   for   equal   openings    with    the    same 
co-efficients  of  friction  and  contraction;  and  the  water  quan- 
tity  which   flows   through   this   opening  at   any   head    H    is 
Q  =  Q,  V  H. 

Q,  we  will  call  the  "specific  quantity"  or  the  discharge 
constant.  If  the  water  is  discharged  through  a  turbine  run- 
ner of  a  certain  diameter  D  and  width  W  the  inlet  area  of 


mM" 


Fig.    1.     Turbine    Runner. 

the  runner  is  A  =  C,  ir  D  W,  where  Cj  represents  the  decrease 
in  area  due  to  the  thickness  of  the  vanes.     The  width  of  the 
runner  is  always  a  certain  proportion  of  the  diameter,  i.e. 
W  =  C.  D 
A  =  C,  C.  TT  !)= 

Therefore:  The  quantity  of  water  that  will  pass  through 
this  runner  is  Q  =  AC3  v'  H;  where  C,  v  H  is  the  velocity  at 
the  inlet. 

It  is   therefore  Q  =  Cj  C.  d  ir  D=  VH. 

Or  if  we  substitute  another  constant  C,  instead  of  C,  C,  C,  t 

Q  Q, 

C,  = = (1) 

V  H  D=  D= 

On  the  basis  of  this  formula  we  can  compare  different 
runners  with  reference  to  their  capacity.  C^  is  a  capacity 
constant  which  will  have  different  values  for  different  -ypes 
of  runners   with   the  same   diameter. 

In  this  comparison  another  important  factor  comes  in, 
viz:  the  speed.  Two  runners  might  have  the  same  discharge 
capacity,  but  not  the  same  speed  or  vice  versa.  In  order 
to  get  a  correct  comparison,  we  must  have  a  formula  that 
contains  both  capacity  and  speed. 

If  the  number  of  r.p.m.  of  a  runner  with  inlet  diameter 
V 

D  is  N,  then  N  = where  the  circumferential  velocitv 

jtD 
V  of  the  runner  is  proportional  to  the  square  root  of  the  effect- 
ive head  H;  i.e.  V  =  C<,  V  H 

\'Q. 
From  formula  (1 ) :  D  ^ 


This  gives  N  =  - 


VC, 
C,  V  H  V  C, 


Or  if  we  substitute 


T  V  Q, 

C,  V  c, 


■  =  c 


Then   C 


N  \  Q, 


VH 


Nv'Q 


V  H    i/H 


This  formula  contains  both  discharge  capacity,  speed  and 
effective  head.  Instead  of  the  discharge  quantity  Q,  we  can 
also  substitute  the  number  of  horsepower  by  assuming  a  cer- 
tain efficiency. 

1  h.p 

It  is  Q  = 


Or 


.1134  eff        H 
C,  N  V  h.p. 


.1134  eff. 


h/h 


=  N 


This  new  constant  is  the  specific  speed  or  the  type  char- 
acteristic of  the  runner. 


N. 


N  V  h.p. 


hi/h 


(2) 


In  figures  it  represents  the  speed  of  a  runner,  which  if 
diminished  to  one  foot  diameter  would  develop  one  horse- 
power under  one  foot  effective  head. 

In  the  modem  turbine  practice,  this  constant  (N  )  varies 
from  10  to  80  (90)  for  single  wheels.  If  the  specific  speed 
falls  below  10,  It  means  that  an  impulse  wheel  has  to  be 
made;  and  if  N^  becomes  more  than  80  (90)  a  turbine  with 
more  than  one  runner  will  have  to  be  made.  Runners  with 
specific  speed  in  the  neighborhood  of  10  are  commonly  called 
the  low  speed  type,  and  runners  with  a  specific  speed  near 
80  are  of  the  high  speed  type,  whereas  a  specific  speed  of 
about  40  Indicates  a  normal  speed  runner. 

LoW   Spfed  Normal  Spteo  Mk^h  Sfcio 

Fig-.   2.     Runners   for  Dlflterent  Speeds. 


As  the  shape  of  the  runner  varies  with  the  specific  speed, 
the  efficiency  of  the  runner  will  also  be  dependent  upon  this 
specific  speed.  A  low  speed  runner  has  a  large  diameter  and 
a  very  narrow  throat,  which  in  connection  with  high  veloci- 
ties (due  to  a  high  head)  means  greater  friction  losses  and 
therefore  a  low  efficiency.  The  higher  speed  runner  has  a 
wide  throat  compared  with  the  inlet  diameter  (W=  \i  D)  and 
as  the  outlet  diamete."  is  always  greater  than  the  inlet  diam- 
eter the  shape  of  the  runner  vane  becomes  very  compli- 
cated. The  efficiency  of  this  runner  vane  will  therefore  not  be 
as  high  as  the  normal  speed  runner  (N^  =  40),  where  the 
inlet  and  outlet  diameters  are  about  equal. 
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Fig.    3. 


30       4o        So        60       7b 
Specific   SPteD  (n,") 

Efficiency    Curve    of   Runners   Based    tJpon 
Specific   Speed. 


Fig.  3  shows  an  efficiency  curve  of  runners  based  upon 
different  specific  speeds.  This  curve  is  meant  to  show  only 
the  relation  between  specific  speed  and  efficiency  of  the 
runner.  The  maximum  efficiency  which  can  be  attained  by 
a  turbine  will  also  depend  upon  the  type  and  size  of  the 
turbine.  A  10,000  h.p.  turbine,  for  instance,  will  give  a  higher 
efficiency  than  a  400  h.p.  one  operat'ng  under  the  same  head 
and  specific  speed. 
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Geo.  J.  Henry  in  replying  to  Mr.  Homberger's  discussion, 
stated  that  the  Borel  installation  was  somewiiat  unusual  in 
that  it  involved  a  very  heavy  investment  in  a  canal  twelve 
miles  long,  cement  lined  throughout  as  the  result  of  a  law- 
suit in  which  plaintiffs  claimed  depreciation  in  water  quantity 
would  otherwise  occur — the  head  is  comparatively  low  for  the 
Sierra  Nevada  mountain  streams  and  the  cross  section  of  the 
canal  quite  large  to  give  very  low  velocity — almost  no  storage 
exists  at  the  intake. 

The  plant  is  run  on  feeders  carrying  also  the  Redlands 
steam  plant  which  uses  oil  fuel  at  tidewater.  And  the  results 
heretofore  at  Borel  with  the  old  Girard  turbines  were  such 
that  the  cost  per  kilowatt  produced  on  the  large  investment 
showed  much  to  the  disadvantage  of  the  water  pump  plant, 
with  its  large  first  cost  and  unsatisfactory  and  expensive 
maintenance. 

The  installation  of  the  Francis  turbine,  however,  has 
increased  the  output  from  the  water  which  the  canal  will 
carry  (and  this  is  the  limiting  factor  in  this  station  output 
and  therefore  of  the  return  on  the  investment)  by  forty  per 
cent.  Or  looking  at  it  in  another  way.  The  unit  of  power 
produced  cost  only  70  per  cent  of  and  the  power  storage 
I)roduced  cost  only  70  per  cent  of  what  it  did  formerly,  and 
the  more  power  developed  at  Borel  the  more  oil  saved  at 
Redondo,  because  with  a  given  water  quantity  flowinj;  in 
the  canal  and  Redondo  taking  the  fluctuations  oil  is  saved 
in  the  storage  tanks  and  if  the  water  quantity  is  less  tlian 
the  power  demand  at  all  times,  which  condition  is  approached 
in  the  water  plants  transmitting  to  the  Los  Angeles  terri- 
tory, we  have  a  highly  efficient  power  storage  and  the 
maximum  returns  from  tlie  hydroelectric  i)lant  investments. 

When  the  question  of  designing  efficient  turbines  cr  tan- 
gential wheels  for  the  purpose  of  replacing  the  Girards  first 
arose  a  preliminary  study  of  the  conditions  involved  showed 
the  futility  of  attempting  anything  with  any  of  the  present 
well  known  tangential  types  of  wheels,  also  the  difficulty  of 
meeting  the  low  generator  speed  (no  change  being  contem- 
plated in  the  generators)  with  the  Francis  turbine.  Mr.  Han- 
sen has  pointed  out  the  low  specific  speed  in  tiiis  insitance 
• — necessitating  a  larger,  heavier  and  more  expensive  turbine 
unit  than  would  be  recommended  for  the  same  output  today 
it  the  choice  of  speed  was  left  to  the  turbine  designer.  The 
generators  were  re-rated.  They  were  first  2000  kw.  and  the 
customer  specified  that  they  were  run  at  3000  h.p.  output  for  the 
best  turbine  efficiency  point,  with  3600  h.p.  output  specified 
as  the  maximum.  The  first  unit  tmder  test  gave  its  highest 
efficiency  somewhat  above  this  point  and  on  the  remaining 
units  this  will  be  brought  down  to  about  the  3000  h.p.  point. 
In  regard  to  Mr.  Homberger's  statement  that  a  prime  mover 
should  be  capable  of  carrying  an  overload  on  the  generator  of 
at  least  25  per  cent.  This  statement  in  the  abstract  is  un- 
doubtedly tVue  but  it  is  also  more  literally  true  that  the 
prime  mover  should  be  capable  of  delivering  the  full  amount 
of  mechanical  energy  to  the  generator  that  can  be  econom- 
ically converted  by  the  generator  into  electrical  energy  and 
no  more.  And  in  the  concrete  case  before  us  the  generators 
have  been  in  use  for  years  and  their  maximum  efficient  load 
has  been  definitely  settled  by  the  customers'  engineers  as 
3600  h.  p.  and  the  load  of  maximum  efficiency  as  3000 
h.p.  These  points  are  the  limits  for  our  design  and 
must  take  precedence  over  the  makers'  original  rating  or  tor 
that  matter  the  re-rating  in  such  a  concrete  case  because  a 
thorough  investigation  of  the  operating  machine  and  attend- 
ent  apparatus  has  been  conducted  and  the  points  of  most 
useful  and  profitable  turbine  output  definitely  determined. 
The  dropping  off  of  the  efficiency  curve  as  given  by  Mr.  Hom- 
berger  beyond  the  3600  h.p.  point  is  therefore  quite  mislead- 
ing as  it  goes  entirely  beyond  the  range  for  which  the  ap- 
paratus was  designed  of  intended  to  be  operated. 

It  is  generally  reported  that  the  operation  of  this  first 


unit  has  effected  an  economy  of  $2000  per  month.  I  wish  to 
elaborate  a  little  more  fully  on  Mr.  Homberger's  remarks  re- 
garding the  value  of  efficiency.  The  entire  investment  in  an 
hydroelectric  plant  is  for  the  purpose  of  producing  power  from 
the  potential  energy  of  falling  water  and  invariably  contem- 
plates a  definite  amount  of  water;  the  limitation  being  be- 
cause of  steam  or  seasonal  probabilities — investment  involved 
and  market  for  power.  With  therefore  a  given  water  quan- 
tity which  however  may  be,  and  usually  is,  variable  during 
seasons  or  hours  of  the  day  or  both,  we  must  produce  the 
greatest  power  output.  The  efficiency  of  our  waterwheels, 
generators,  transformers  and  line  are  the  practical  limits 
within  which  we  may  expect  to  convert  nature's  stored  en- 
ergy in  the  water  into  salable  electric  energy.     The  accom- 


panying curves  show  about  how  this  will  come  out  in  this 
turbine  installation  and  it  would  be  slightly  better  if  the 
speed  was  more  favorable  for  the  turbine. 

From  the  above  it  will  be  seen  that  no  effort  is  made 
to  obtain  close  regulation  at  Borel  and  safe  operation  is 
about  all  that  is  necessary.  Most  accurate  speed  regulation 
however  is  easily  obtainable  by  the  application  of  suitable 
relief  valves  and  governors  in  a  plant  of  this  character  if  the 
conditions  warrant  the  expense  of  the  apparatus. 

Mr.  Henry  concluded  his  discussion  by  drawing  a  dia- 
gram which  roughly  indicated  the  conditions  to  which  turbines 
and  impulse  wheels  were  best  adapted. 

H.  W.  Crozier  inquired  as  to  the  life  of  the  turbine  run- 
ners at  Borel. 

Geo.  J.  Henry  stated  that  he  thought  a  life  of  five  years 
could  safely  be  assumed  in  this  case,  also  that  the  efficiency 
would  not  drop  more  than  1%  per  cent  after  a  year's  oper- 
ation. 

Ralph  Bennett  stated  that  his  examination  of  the  Girard 
turbines  of  the  plant  showed  that  they  had  been  pitted 
rather  thi'n  worn  and  that  some  had  been  broken  by  stones. 

The  meeting  was  brought  to  a  close  after  a  number  of 
minor  questions  had  been  answered. 
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The  dictionaries  do  not  recognize  the  commonly 
accepted  pronunciation  of  conduit  when  used  to  signify 
a  container  for  electric  wires  and  cables.  In  its  orig- 
inal meaning  of  a  water-course  the  u  in  the  last 
syllable  is  silent,  as  in  circuit  or  biscuit.  Engineering 
usage  tacitly  sanctions  sounding  the  u  in  order  to 
distinguish  the  electrical  from  the  hydraulic  meaning. 


Municipal  ownership  of  the  electric  light  and 
power  plants  is  being  actively  agitated  at  Berkeley, 
California,  which  enjoys  the  distinction  of  having  a 
Socialist  Mayor.  A  recent  petition  argues  that  such 
ow'nership  will  bring  great  revenue  to  the  city  treas- 
ury and  furnish  electricity  so  cheaply  that  "the  houses 
may  be  built  without  chimneys  and  the  clothes  washed 
without  work  while  the  family  is  at  breakfast."  Unfor- 
tunately this  "sure-thing  game"  makes  no  provision 
to  eliminate  death  and  taxes. 


The   latest   attempt   of   San    Francisco's   discred-- 
itcd    political    administration    to    perpetuate    its    per- 
nicious   principles    in    the   govern- 
Elevator  ment  of  a  long-suffering  people  is 

Bill  found  in  the  so-called  elevator  bill. 

Masquerading  as  a  measure  for 
public  safety,  it  is  so  fraught  with  dangerous  provi- 
sions as  to  be  a  veritable  wolf  in  sheep's  clothing. 

This  bill  provides  that  no  elevator  in  this  city 
can  be  operated  by  a  non-licensed  man,  said  license 
being  obtainable  only  through  the  medium  of  the 
politician.  Incidentally,  it  thus  elminates  the  auto- 
matic elevator,  the  culmination  of  long  years  of  experi- 
mentation. It  further  forbids  an  operator  to  even  re- 
place a  blown-out  fuse,  such  a  delicate  operation 
requiring  the  services  of  an  "inspector,"  one  of  a 
small  army  of  unnecessary  tax-eaters.  The  inconve- 
nience and  lost  time  involved  in  the  ensuing  delay  is 
to  be  compensated  by  the  added  sense  of  security  that 
the  elevator-user  must  feel  in  knowing  that  he  is  being 
so  thoughtfully  cared  for  by  a  parental  government. 
Imagine  the  possibility  of  business  damage  if  the  ex- 
perienced electrician  in  a  large  office  building  cannot 
make  minor  repairs  until  an  inspector  appears  on  the 
scene. 

As  the  passage  of  this  bill  would  lend  to  seriously 
limit  the  installation  of  electric  elevators,  its  defeat 
is  of  vital  interest  to  all  electrical  men.  With  this  pur- 
pose in  view,  the  newly  formed  Electrical  Development 
League  is  bending  every  effort  to  prevent  the  enact- 
ment of  this  vicious  proposal. 


The  readers  of  this  journal  are  large  users  of  oil, 
whether  for  fuel  or  for  lubrication  and,  as  such,  would 
have  been  interested  in  a  discus- 
Origin  sion  on  the  origin  of  petroleu.m 
of  Oil  which  took  place  at  a  recent  meet- 
ing of  the  California  Section  of  the 
American  Chemical  Society.  This  discussion  was 
based  upon  a  paper  by  Paul  W.  Prutzman,  a  recog- 
nized authority  on  California  oils.  While  the  solution 
of  this  question  must  depend  upon  the  chemist  and 
geologist,  the  answer  possesses  the  same  interest  to 
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the  engineer  as  does  the  history  of  any  other  ininor- 
tant  branch  of  his  work.  For  petroleum  is  but  the  con- 
centrated result  of  nature's  work  through  long  ages 
of  the  earth's  history. 

The  theories  as  to  the  genesis  of  petroleum  are  as 
numerous  as  the  places  where  it  is  found  and  as  plausi- 
ble as  the  stories  of  those  who  sell  oil  stock,  and  fre- 
quently as  freakish.  The  legitimate  hypotheses  may 
be  grouped,  in  the  words  of  the  old  physical  geog- 
raphy, under  "the  animal,  vegetable  and  mineral  king- 
doms." More  technically  the  origin  was  either  cr- 
ganic  or  inorganic.  The  preponderance  of  evidence, 
as  adduced  by  Mr.  Prutzman,  favors  the  former,  espe- 
cially the  vegetable  theory. 

The  mineral  theory,  which  ascribes  the  formation 
of  petroleum  to  the  reactions  between  water  and  the 
earth's  various  carbides  with  the  evolution  of  acety- 
lene, does  not  account  for  the  fact  that  there  is  no 
known  artificial  process  of  producing  paraffine  or  as- 
phaltums  from  acetylene.  As  these  bodies  are  essen- 
tial constituents  of  all  petroleums  this  explanation 
must  be  considered  incomplete  and  therefore  doubtful. 

The  theory  of  animal  origin  does  not  provide  tor 
a  sufficient  supply  of  raw  material,  nor  does  it  account 
for  the  nitrogen  compounds  in  the  oil,  though  it  is 
otherwise  quite  tenable.  The  fatty  residues  of  marine 
organisms  might  well  have  been  subjected  to  de- 
structive distillation  and  thus  produced  oil.  But  only 
the  most  credulous  will  fail  to  see  the  joke  in  the 
claims  that  petroleum  had  its  beginning  in  the  "juice 
squeezed  from  buried  whales." 

Mr.  Prutzman's  observation  and  reasoning  favors 
the  dry  distillation  of  long  accumulated  vegetable  mat- 
ter as  the  most  legitimate  source.  ^luch  organic  ma- 
terial has  found  its  way  to  the  ocean  and  there  been 
deposited  in  shales.  At  times  of  land  subsidence 
these  shales  were  frequently  lowered  into  a  zone  whose 
temperature  was  600  degrees  or  more,  a  temperature 
sufficient  to  distill  petroleum.  This  theory  is  con- 
firmed by  the  artificial  heating  of  many  California 
lignites  and  shales  and  subsequent  removal  of  all 
soluble  matter  by  washing  with  water. 

The  Jurther  problems  as  to  how  the  oil  flowed  to 
the  sands  and  its  accumulation  there  are  those  of  simple 
mechanics  and  complete  the  cycle  of  a  simple  and  cred- 
ible explanation.  Though  such  speculation  seems  irile, 
it  is  none  the  less  interesting  to  trace  Nature's  meth- 
ods of  making  and  storing  the  oil  which  is  now  of  so 
much  industrial  utility. 


Too  much  emphasis  has  been  placed  upon  the 
public  service  franchise  as  a  source  for  private  profit 

and  too  little  attention  has  been 
Franchise  called    to    the    corresponding   bur- 

Granting  dens  and  responsibilities  to  which 

it  subjects  those  who  serve  the 
common  needs  of  the  commonwealth.  This  mistaKe 
originated  with  the  corporation,  w'hich  used  the  fran- 
chise as  a  means  of  exploiting  the  public  necessity  for 
light,  heat  and  rapid  intercommunication.     This  rash 


policy  was  a  boomerang  and  has  been  responsible  for 
much  of  the  deserved  disrepute  into  which  many  com- 
panies have  fallen.  It  has  lent  a  fictitious  value  to 
these  privileges  and  has  justified  some  of  the  present 
unreasonable  demands  of  franchise  granting  authori- 
ties. 

Many  illustrative  cases  can  be  cited  in  proof  of 
this,  but  the  nearest  and  latest  is  that  of  Multnomah 
County,  Oregon.  There  the  county  officials,  in  retalia- 
tion for  the  refusal  of  the  electric  power  and  telephone 
companies  to  grant  special  rates  or  free  service  to  the 
county,  now  question  their  right  to  occupy  the  county 
roads  with  their  pole  lines.  That  these  corporations 
pay  a  large  part  of  the  taxes  which  maintain  the 
county  government  and  that  this  government  is  no 
more  entitled  to  free  service  than  any  private  citizen 
are   entirely  overlooked   in   this  attempted  hold-up. 

The  franchise  is  a  public  function  frequently  dele- 
gated to  private  parties  because  the  public  is  unequal 
to  its  performance.  Its  execution  requires  large  capi- 
tal, great  executive  ability  and  certain  technical  knowl- 
edge, a  combination  of  qualifications  seldom  found 
in  a  county  government.  These  projects  often  involve 
considerable  risk  as  to  ultimate  profits  and  statistics 
show  that  less  than  four  per  cent  is  annually  paid  in 
dividends  on  the  stock  and  bonds  of  the  electric  light 
and  power  companies  of  this  country.  In  comparison 
the  grocery  and  meat  business,  a  semi-public  service 
requiring  no  franchise,  is  a  bonanza.  The  obligations 
to  give  adequate  service  are  necessarily  binding  and 
the  liability  for  accident  most  severe.  Because  of  these 
drawbacks  many  a  promoter  finds  capital  deaf  to  his 
pleadings  as  the  inducements  are  not  sufficient. 

Thus  it  is  seen  that  a  franchise,  of  itself,  has  but 
little  initial  value  and  that  the  ultimate  return  is 
entirely  dependent  upon  the  energy  and  ability  of  its 
owners.  To  make  an  exorbitant  charge  for  a  franchise 
is  but  to  tempt  the  promoter  to  correspondingly  over- 
capitalize his  project  and  consequently  defeat  the  real 
purpose  for  which  the  franchise  is  granted,  good  serv- 
ice  at   low   cost. 

The  first  essential  in  granting  franchises  is  not  to 
enrich  the  county  cofters,  nor  even  to  insure  lower 
rates  for  the  consumer,  but  primarily  to  maintain  con- 
trol over  the  rights  of  way  so  that  the  ordinary  uses 
of  the  roads  and  streets  will  not  be  hiudered.  Hark- 
ing back  to  the  etymological  derivation  a  franchise 
should  "make  free."  No  county  or  municipality  !ias 
the  experience  possessed  by  an  unbiased  group  of  men, 
such  as  a  public  service  commission,  in  handling  these 
problems.  Every  dictate  of  reason  suggests  that  local 
authorities  delegate  their  power  of  public  utility  cr)n- 
trol  to  a  centralized  conuriission  whose  rulings  will 
be  at  once  uniform  and  just.  Here  possibly  will  be 
found  the  eventual  solution  of  the  franchise  problem. 


The  Califiirnia  Legislature  has  passed  the  public 
utilities  bill  giving  the  State  Railroad  Commission 
power  to  fix  rates,  regulate  standards  of  equipment 
and  service,  and  annul  unapproved  bond  issues. 
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PERSONALS. 

H.  C.  Dowlcr,  who  is  connected  with  the  Gilroy  Gas 
Company,  is  at  San  Francisco. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  AUis- 
Chalmers  Company,  is  at  Seattle. 

H.  A.  Keyes,  president  of  the  Sacramento  Natural  Gas 
Company,  was  a  recent  San  Francisco  visitor. 

R.  L.  Yates,  hydraulic  engineer  of  the  Piatt  Iron  Works 
Company,  was  at  San  Francisco  during  the  past  week. 

C.  F.  Conn,  of  the  engineering  staff,  of  J.  G.  White  & 
Company's  Pacific  Coast  branch  office  is  visiting  the  firm's 
New   York  office. 

J.  J.  Mullen,  vice-president  and  general  manager  of  the 
Moloney  Electric  Company  of  St.  Louis,  visited  San  Francisco 
during  the  past  week. 

Arnold  Pfau,  hydraulic  engineer  with  the  AUis-Chalmers 
C;ompany,  of  Milwaukee,  has  gone  to  Portland,  Ore.,  after  vis- 
iting Southern  California. 

C.  W.  Stone  has  been  appointed  manager  of  the  lighting 
department  of  the  General  Electric  Company,  to  succeed 
C.   D.    Haskins,    deceased. 

W.  D.  Ward,  of  the  Pelton  Water  Wheel  Company's  sales 
department,  has  returned  to  San  Francisco  after  a  profitable 
trip  through  Utah  and  Idaho. 

Dr.  Thomas  Addison,  Pacific  Coast  manager  of  the  Gen- 
eral Electric  Company,  has  returned  to  San  Francisco,  after 
visiting  the  Los  Angeles  office  of  the  company. 

Fred  Poss,  San  Francisco  manager  for  the  Benjamin 
Electric  and  Holophane  companies,  was  married  to  Miss  Helen 
Hansen,  of  ■  Butte,   Montana,  on  December  13. 

S.  B.  Charters,  Jr.,  of  Stanford  University,  and  A.  A.  Mil- 
ler, of  Seattle,  Wash.,  have  been  appointed  on  the  member- 
ship committee  of  the  American  Institute  of  Electrical  Engi- 
neers. 

Stanley  Walton,  manager  of  the  Pacific  Gas  &  Electric 
Company's  commercial  department,  returned  during  the  past 
week  from  Chicago,  after  attending  the  National  Irrigation 
Congress. 

Oliver  Dyer  Coldin,  a  former  manager  of  the  Seattle- 
Tacoma  Power  Company,  and  who  is  now  manager  and  vice- 
president  of  the  Seattle  Car  Manufacturing  Company,  was  a 
recent  San  Francisco  visitor. 

Frank  H.  Ray,  who  is  one  of  the  directors  of  the  Great 
Western  Power  Company,  is  at  San  Francisco,  keeping  in 
touch  with  the  interesting  situation  with  regard  to  a  possible 
consolidation  of  hydroelectric  interests. 

D.  C.  Green,  formerly  manager  of  the  Oregon  Power 
Company,  at  Albany,  Ore.,  has  been  made  manager  for  the 
Byllesby  interests  at  Marshfield,  Ore.  His  place  at  Alb.^ny 
has  been  filled  by  P.  H.  Moreton,  of  Sand  Point,  Idaho. 

William  W.  Gooch,  attorney  for  Theodore  N.  Vail,  presi- 
dent of  the  American  Telephone  &  Telegraph  Company,  is  at 
San  Francisco  on  business  said  to  be  connected  with  the 
formation  of  a  company  by  Henry  T.  Scott  and  local  capital- 
ists  for  the   handling  of   bottled   Blau-gas. 

Walter  C.  Howe,  assistant  city  engineer  and  ex-offioio 
superintendent  of  streets  of  the  city  of  Oakland,  has  been  ap- 
pointed by  the  Governor  of  California  as  State  engineer  for 
the  State  Highway  Commission.  He  is  a  graduate  of  the  Uni- 
versity of  California.  The  Commission  will  have  the  han- 
dling of  the  $18,000,000  bond  issue  for  highway  construction. 

O  C.  Pratt,  president  of  the  Indian  Valley  Light  &  Power 
Company,  of  Greenville,  Cal.,  states  that  a  shipment  of  ten 
miles  of  copper  transmission  wire  has  been  received.  This 
will  be  strung  on  the  poles  already  erected  for  the  extension 
to  Crescent  and  Taylorsville.  As  soon  as  spring  opens  the 
system  will  be  extended  farther  down  the  valley. 


Louis  A.  Bauer,  director  of  the  department  of  terrestrial 
magnetism  of  the  Carnegie  Institute  of  Washington,  was  a 
recent  arrival  at  San  Francisco.  He  has  been  visiting  the 
especially  built  vessel  from  which  a  scientific  corps  are  secur- 
ing magnetic  data  in  the  Pacific  Ocean. 

George  J.  Henry,  Jr.,  who  has  been  connected  with  the 
Pelton  Water  Wheel  Company  for  the  past  seventeen  years, 
has  resigned  his  position  as  chief  engineer  in  order  to  go 
into  business  for  himself.  He  has  opened  an  office  as  con- 
sulting engineer  at  757  Rialto  Building,  San  Francisco. 

The  district  managers  of  the  Pacific  Gas  &  Electric  Com- 
pany held  their  last  meeting  for  the  year  at  San  FYancisco, 
December  19.  More  than  twenty  districts  were  represented. 
The  list  of  managers  is  as  follows:  F.  A.  Leach  Jr.,  F.  J. 
Southerland,  H.  B.  Heyford,  L._  II.  Hartsock,  Don  C.  Ray, 
W.  M.  Henderson,  John  Werry,  J.  E.  Poingdestre,  W.  H.  Fos- 
ter, O.  E.  Clark,  H.  M.  Cooper,  E.  W.  Florence,  C.  W.  Mc- 
Killip,  J.  D.  Kuster,  M.  G.  Hall,  C.  E.  Sedgwick,  W.  A.  Wlden- 
mann,  A.  J.  Stevens  and  W.  E  Osborn 


THE  ELECTRICAL  DEVELOPMENT  LEAGUE. 
At  the  special  meeting  of  the  directors  and  executive 
committee  of  the  Electrical  Development  League,  held  at  the 
secretary's  office,  106  Rialto  Building,  San  Francisco,  on  De- 
cember 18th,  President  Geo.  C.  Holberton  announced  the  fol- 
lowing appointments  on  committees  to  serve  for  six  months 
beginning  December  12,  1911.  Membership  Committee,  W.  L. 
Goodwin,  R.  L.  Van  der  Naillen,  W  S.  Hanbridge;  Entertain- 
ment Committee,  W.  W.  Briggs,  R.  D.  Holabird,  A.  J£,.  Dren- 
dell;  Ways  and  Means  Committee,  S.  J.  Lisberger,  A.  B.  Saur- 
man,  Russell  Waldron;  Finance  Committee,  Chas.  Wiggin,  H. 
A.  Russell,  W.  F.  Neiman;  Good-Fellowship  Committee,  C.  H. 
Pennoyer,  W.  S.  Berry,  John  R.  Cole;  Grievance  Committee, 
Vanderlyn  Stow,  T.  E.  Bibbins,  F.  B.  Gleason;  Publicity  Com- 
mittee, C.  L.  Cory,  J.  W.  Redpath,  A.  H.  Halloran.  The  nomi- 
nating committee  was  purposely  not  appointed  as  it  would 
have  been  no  work  for  the  coming  six  months. 

As  a  result  of  a  drawing  J.  A.  Vandegrift  and  P.  Decker 
take  the  one-year  term  and  C.  C.  Hillis  and  W.  W.  Hanscom 
the  six  month's  term  on  the  executive  committee. 

President  Geo.  C.  Holberton  and  W.  W.  Hanscom  were 
appointed  to  represent  the  Electrical  Development  League  in 
protesting  against  the  passage  of  the  proposed  elevator  bill 
in  San  Francisco. 


ELECTRICAL  CONTRACTORS'  NOTES. 

The  Pacific  Fire  Extinguisher  Company  has  started  to 
Install  the  conduits  in  Sacramento's  new  court  house. 

Much  has  been  said  about  the  good  that  could  be  obtained 
by  contr<aclors  if  they  were  all  asked  to  figure  on  the  same 
specifications. 

The  Standard  Electrical  Construction  Company  has  been 
awarded  the  electric  work  for  the  Southern  Club,  on  Powell 
and  Joice  streets.    C.  A.  Nuesdorfer  is  the  architect. 

Bids  for  electric  work  on  a  new  hotel  on  Sutter  street, 
between  Kearny  and  Montgomery,  were  received  by  the  Re- 
gents of  the  University  of  California,  but  the  job  has  not 
been  awarded  yet.  Estimates  on  electric  work  run  about 
$20,000. 

The  Butte  Engineering  &  Electric  <;ompany  has  been 
awarded  the  electric  work  for  the  Mt.  Zion  Hospital  for  the 
sum  of  $7592.  This  building,  when  completed,  will  be  one 
of  the  mo.'t  up-to-date,  Aichitect  Kraft  having  spent  a  num- 
ber of  months  in  the  East  going  over  some  of  the  principal 
hospitals  in  the  country. 

Secretary  Hanbridge  is  distributing  among  the  archi- 
tects throughout  the  State  a  copy  of  standard  specifications 
as  adopted  by  the  National  Electrical  Contractors'  Associa- 
tions. If  same  were  adopted  generally,  a  big:  step  in  *Jio 
right  direction  would  be  started.  Copies  can  be  had  by  send- 
ing a  postal  to  329  Lick  Building,  San  Francisco. 
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NEW    KELLOGG    SWITCH    BOX. 

For  the  convenience  of  those  customers  who  prefer  a  ten 
line  switch  box  equipped  with  shelf  for  plugs,  the  Kellogg 
Switchboard  &  Supply  Company  have  arranged  the  box  as 
shown  in  the  illustration.  This  arrangement  of  cords  takes 
less  room  below  the  cabinet  on  the  wall  and  is  preferred  by 
some  because  of  the  added  compactness. 


oBB  lO-linc  Switch  Box. 


Some  of  the  advantages  claimed  for  this  new  ten  line 
switch  box  are: 

Extreme  simplicity. 

No  expert  attention  required  in  maintenance. 

Economical.  Present  central  office  telephone  equipment 
can  be  retained  in  service  if  desired. 

No  drops  to  be  "restored"  when  patrons  are  merely  ring- 
ing other  parties  on  their  own  line. 

All  lines  terminate  at  office  on  extension  bells  of  same 
resistance  as  bells  on  the  line.  This  insures  balanced  condi- 
tions and  makes  it  possible  for  central  to  be  rung  efficiently 
as  any  party  on  the  line. 


MULTI-DIFFERENTIAL  ARCH   TYPE  OF  CELLULAR  DAM. 

The  jurved  principle  in  dam  building  is  now  rapidly  gain- 
ing recognition,  and  it  will  surprise  the  general  reader  to 
know  that  this  principle  was  recommended  as  a  "precaution 
only,"  a  "moral  satisfaction,"  and  'pleasing  effect,"  by  scien- 
tists and  eminent  engineers  only  a  few  years  ago,  and  a 
stupid  waste  of  material  and  labor,  or  a  joke,  by  engineers 
generally. 

The  fundamentals  of  a  perfect  dam  structure  may  be 
summarized  as  follows: 

1.  The  materials  should  be  indestructible  through  ex- 
posure to  the  elements. 

2.  The  pressures  on  the  base  should  be  vertical  and  uni- 
form, or  nearly  so,  and  without  effort  to  slide  with  water 
pressing  on  one  side. 

3.  The  form  of  the  dam  should  be  such  that  there  i<i  no 
effort  to  overturn  no  matter  how  the  forces  acting  on  the 
structure  may  be  varied. 

4.  i^^e  form  of  the  dam  should  be  such  that  the  materials 


sustain   compression  only  in  every  part  of  the  structure  no 
matter  how  Lne  forces  acting  may  be  varied. 

5.  The  resistive  efficiency  of  the  dam  as  a  whole  should 
be  constant  no  matter  how  the  forces  acting  may  be  var.ed. 

6.  Tne  form  of  the  dam  should  admit  of  perfect  drain- 
age and  uplift  pressure  impossible  in  any  part  of  the  struc- 
ture, or  beneath  it. 

7.  The  form  of  the  dam  should  admit  the  passage  of  ice 
and  drift  in  a  jam  and  the  expansion  of  ice,  due  to  changes 
of  temperature,  by  changing  the  angle  of  thrust  on  the  struc- 
ture from  a  horizontal. 

8.  The  form  of  the  dam  should  be  such  that  stress  due 
to  changes  of  temperature  is  accommodated  within  the  elas- 
tic limit  of  the  material. 

9.  The  dam  as  a  whole  should  be  an  ultimate  type  of 
structure,  or  stable  under  any  condition  other  than  a  rupture 
of  the  earth's  surface  at  foundation. 

10.  The  cost  of  the  dam  should  vary  directly  as  the  pres- 
sure of  the  water,  above  foundations. 

The  multi-differential  arch  type  of  cellular  dam,  shown 
in  the  accompanying  cut  answers  all  the  principles  of  a  per- 
fect structure.  A  simple  inspection  of  this  cut  shows  that  all 
the   material   must  be  in  compression.     Principle  4. 

Extending  this  reasoning  the  following  step  evolves  the 
fact  that  the  crushing  strength  of  the  material  is  the  ultimate 
strength  of  the  structure;    and,   taking   13.5  tons  per  sq.   ft. 


Multi  DifTorcnflnl  Typr-  of  CoIInlnr  Pam. 

as  a  maximum  unit  pressure,  (can  be  made  any  strength  de- 
sired, of  course)  the  safety  factor  for  Portland  cement  con- 
crete is  16,  which  has  been  adopted  as  a  standard  for  this 
structure. 

The  form  of  the  structure  embodies  the  principles  of  the 
old  wooden  dam,  and  the  pressure  on  the  base  is  vertical,  or 
nearly  so,  and  such  structure  cannot  slide  with  water  on  one 
side;  and  it  does  not  require  a  superior  knowledge  of  hydro- 
mechanics to  understand  that  the  lines  of  pressure  in  this 
structure  are  not  changed  by  increasing  the  pressure  of  the 
water.  Any  increase  of  depth  of  water  on  the  crest  of  the 
dam  increases  the  pressure  on  the  structur.  proportionately 
without  changing  the  lines  of  strgss.  Hence  the  gi'eater  the 
pressure  on  such  structure  the  greater  security  against  sliding. 
Principles  2  and  5. 

While  water  acts  the  same  in  the  standard  gravity  type 
an  increase  in  the  pressure  of  the  water  is  not  followed  by 
an  increase  in  the  weight  of  the  masonry  and  the  lines  of 
stress  change  progressively  in  a  diminishing  advantage  of  the 
vertical  force  and  in  the  direction  of  the  horizontal  force. 
Following  this  last  step  in  our  reasoning  it  will  be  readily 
understood  that  a  structure  with  pressure  nearly  vertical  on 
base  cannot  overturn,  and  as  such  pressure  is  increased  the 
security  against  overturning  must  be  increased.  Principles  3 
and  5. 

Simple  masonry,  cement,  sand  and  stone,  is  absolutely 
indestructible,  which  is  beyond  controversy.    Principle  1. 

It  is  well  known  that  masonry  is  elastic,  will  bend  with- 


604 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


Vol.  XXVII— No.  27 


out  fracture,  and  that  such  Uetlectiou  is  sulficient  to  accoiu- 
modate  arch  action,  since  arched  wall  seldom  crack  while 
straight  ones  nearly  always  crack  through  changes  of  tem- 
perature and  varying  conditions  of  moisture.  Prof.  Wliile 
shows  that  the  difference  due  to  such  changes  of  tempera- 
ture, in  about  50  ft.  length  of  wall,  is  about  %  inch,  which  is 
entire  within  the  elastic  limit.  The  stress  due  to  simultaneous 
ditfereuces  of  temperature  throughout  a  wall  is  peculiar  to 
very  thick  walls  only.  Such  stress  cannot  occur  in  the  tliiu 
walls  of  cellular  dams.     Principle  8. 

By  a  further  extension  of  our  ideas  to  embrace  seei)age 
and  the  percolation  of  water  under  pressure  within  and  be- 
neath a  structure,  we  can  understand  that  internal  pressure 
must  be  resisted  by  weight  and  cohesion  of  cement  in  a  gravity 
structure,  the  essential  constructive  elements  of  reactipu  in 
this  type,  and  any  individual  part  of  such  structure  can  be 
dislodged,  and  removed,  by  a  force  equal  to  the  weight  aiu! 
cohesion  of  such  part,  which  force  is  comparatively  incon- 
siderable; and  a  sufficient  area  of  internal  water  pressure  can 
readily  accumulate  in  such  structure  and  overcome  the  woi.sbi 
of  cohesion  of  a  large  part  of  the  structure;  which  is  fre- 
quently the  case,  causing  cracks  on  the  face  not  extending 
through  to  the  back  of  structure.  Also  uplift  pressure  through 
the  penetration  of  water  between  structure  and  foundation, 
which  is  practically  unavoidable  in  gravity  dams. 

The  essential  constructive  element  of  reaction  in  an  arched 
structure  is  compression  of  the  material,  and  weight  and  co- 
hesion non-essential,  and  no  individual  part  of  such  struc- 
ture can  be  dislodged  by  a  force  less  than  the  crushing 
strength  of  the  material,  which  is  the  ultimate  strength  of 
the  structure.  Hence  the  percolation  of  water  under' pressure 
within  and  through  such  structure  is  harmless.  It  is  also 
clear  that  any  accumulated  internal  pressure  must  always 
be  an  inconsiderable  part  of  a  force  necessary  to  destroy 
such  structure.  Further,  the  essential  formative  principle 
of  construction  in  all  cellular  types  precludes  the  possibility 
of  uplift  pressure,  through  perfect  drainage.  Because  there 
is  not  sufficient  area  at  any  one  point  of  base,  to  afford  sig- 
nificant pressure  by  the  penetration  of  water  beneath  struc- 
ture, or  between  base  and  foundation.  A  simple  inspection 
of  the  cut  will  make  this  clear.     Principle   6. 

The  form  of  all  cellular  masonry  dams  with  sloping 
water  face  affords  the  necessary  resistive  properties  in  the 
passage  of  ice  and  drift  in  a  jam  or  the  expansion  of  a  pond 
ice  sheet  through  changes  of  temperature.  Any  horizontal 
pressure  en  a  sloping  plane  is  afforded  relief  by  pushing  up, 
rising,  on  the  slope,  and  the  force  exerted  cannot  exceed 
the  actual  weight  of  the  body  creating  the  pressure.  Usually, 
in  the  dams  referred  to,  this  is  about  one-half  the  weight 
of  such  bodies.  Then,  taking  an  ice  jam  10  ft.  thick,  passing 
crest  of  dam,  the  horizontal  thrust  would  be  about  300  lbs. 
per  lineal  ft.  of  dam.  Ten  times  this  amount  would  be  an  in- 
significant thrust  on  such  structure.     Principle  7. 

Concluding  this  reasoning,  as  to  stability,  it  is  clear 
that  an  ultimate  type  of  structure  must  answer  fully  all  the 
fundamentals  enumerated,  from  1  to  8  inclusive.  A  seismic 
rupture  of  the  foundation  of  such  structure  would  not  neces- 
sarily destroy  it.     Principle  9. 

Finally,  the  volume  of  material  in  cellular  masonry  dams 
Increases  directly  as  the  unit  pressure  of  water.  Hence  the 
cost  of  such  structures  is  directly  as  the  height  and  the 
power  developed,  or  energy  conserved.     Principle  10. 


E.  H.  Libby,  of  Clarkston,  Wash.,  has  been  spending  a 
few  days  in  San  Francisco,  while  looking  over  the  State 
of  California  for  data  on  electric  pumping  for  irrigation,  i  lc. 
He  states  that  northern  railroad  officials  admit  that  v,-h,!e 
last  year  the  percentage  of  growth  of  immigration  in  the 
State  of  Washington  was  double  that  of  California,  this  year 
the  trend  of  the  colonist  travel  is  strongly  towards  the 
Golden   State. 


A     NEW    UNDERGROUND    ELECTRICAL    JUNCTION     BOX. 

A  simple  three-phase,  low  voltage,  six-way  junction  box 
for  underground  conduit  systems  has  recently  been  patented 
by  S.  J.  Lisberger  and  C.  J.  Wilson  of  the  Pacific  Gas  & 
Electric  Company.  It  not  only  occupies  a  minimum  of  space 
but  is  also  moisture-proof,  easily  repaired  and  quickly  re- 
newable. 

Figs.  1  and  2  give  the  plan  and  vertical  section  of  the 
box  with  cover  removed,  this  cover  fitting  into  a  flange  and 
rubber  gasket  and  being  tightly  held  by  bolts  and  nuts  so 
as  to  exclude  all  moisture.  The  three  insulated  bus  bars 
a,  b,  c,  are  mounted  on  a  non-conducting  slab  and  support 
a  series  of  posts,  12,  with  overhanging  brackets.  These 
brackets  are  staggered  and  serve  as  contact  blocks  for  fuse 
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\  Nuw  Uudcriiround  Electrical  Junction  Box, 

terminals  attached  to  them  and  giving  connection  through 
fuses  to  a  series  of  terminal  blocks  opposite  each  bracket. 
Adjacent  bus  bars,  brackets  and  terminal  blocks  are  care- 
fully insulated  and  danger  of  short  circuit  in  case  of  fuse 
blow-out  prevented  a  series  of  insulating  barriers  mounted 
on  the  underside  of  the  cover,  so  as  to  extend  between  the 
fuses  and  brackets. 

By  the  peculiar  construction  of  the  outermost  bus  bars 
they  may  be  formed  from  one  pattern  and  are  inter-change- 
able. It  will  also  be  observed  that  these  bus  bars  a,  b,  c,  are 
each  formed  in  one  piece,  the  bus  bars,  posts  and  brackets 
being  integral,  thus  avoiding  the  use  of  joints,  either  soldered 
or  otherwise  connected.  The  invention  is  thus  seen  to  com- 
prise a  simple  and  compact  means  of  mounting  the  con- 
ductor terminals  in  the  junction  box  and  means  for  insulating 
the  various  conducting  parts  from  each  other. 


TRADE    NOTES. 

Ralpii  L.  Phelps,  Pacific  Coast  manager  of  the  Safety  in- 
sulated Wire  &  Cable  Company,  is  distributing  an  excellent 
eraser  which  bears  a  remarkable  resemblance  in  appearance 
and  composition  to  the  "Ruby  Core,"  which  distinguishes 
Safety  rubber-covered  wire. 

The  Washington  County  Telephone  Company,  of  Hills- 
boro,  Oregon,  which  recently  took  over  the  local  system  of 
the  Pacific  Telephone  Company,  has  purchased  additioial 
equipment  from  the  Kellogg  Switchboard  &  Supply  Com- 
pany. O.  G.  Wilkes  is  president  of  the  company  and  George 
Schulmerich,    secretary-treasurer. 

The  Sprague  Electric  Company  announces  that  siace 
October  1st,  1911,  they  have  manufactured  only  such  "BX" 
Cable  and  other  flexible  steel  armored  conductors  as  will 
comply  with  the  new  code  requirements  effective  on  Janu- 
ary 1st,  1912,  and  these  products  which  have  been  manu- 
factured since  October  1st,  1911,  also  comply  with  the  re- 
quirements of  the  City  of  New  York  and  the  City  of  Chicago. 
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WESTINGHOUSE    ELECTRIC   AND   MANUFACTURING   CO. 
PROGRESS      1911 

The  year  1911,  like  its  immediate  predecessors,  does  not 
represent  any  very  remarkable  inventions  or  startling  im- 
provements in  the  field  of  electricity,  but  rather  a  general  ten- 
dency to  standardize  the  Improvements  already  made  and 
some  further  perfections  of  existing  models. 

The  design  of  apparatus,  in  many  cases,  only  covers  a  small 
part  of  the  general  engineering  points  which  have  to  be  con- 
sidered in  a  proposition.  There  is  such  a  broad  view  of  gen- 
eral conditions,  which  it  is  always  well  to  review  and  these 
conditions  tend  largely  to  direct  engineering  matters.  At 
present,  the  general  slogan  of  the  country  is  "Economy." 
Central  stations  are  improving  their  load  factors,  are  devis- 
ing better  arrangement  of  apparatus,  purchase  more  efficient 
apparatus,  such  as  turbines,  and  to  obtain  more  patronage 
are  revising  their  rates,  offering  their  customers  a  decided 
saving  as  compared  with  the  individual  power  proposition. 

The  development  of  the  line  alternating  current  turbo  gen- 
erators has  not  been  particularly  spectacular  in  the  past  year. 
No  machines  larger  than  the  previous  ones  have  been  sold, 
but  certain  negotiations  are  under  way,  looking  to  some  very 
large  capacities. 

During  the  past  year  the  Westinghouse  company  has 
placed  on  the  market  an  entirely  new  line  of  direct  current 
engine-driven  generators.  These  generators  possess  many 
unique  and  desirable  features.  The  line  is  of  the  commu- 
tating  construction  and  ranges  in  size  from  25  kw.  to  lOOO 
kw.  The  smaller  generators  are  standard  for  125  and 
250  volts  only,  while  the  larger  ones  are  for  250  and  600 
volts.  The  frames  of  these  generators  are  of  cast  stee!  and 
the  ventilattion  has  been  very  carefully  worked  out  with  ex- 
ceedingly satisfactory  results.  In  actual  operation,  they  op- 
erate at  low  temperatures  and,  due  to  the  interpole,  nracti- 
cally  perfect  commutation  is  obtained.  This  is  the  first  com- 
plete line  of  interpole  engine  type  generators  of  all  voltages 
to  be  placed  on  the  market. 

Considerable  progress  has  been  made  in  the  design  of 
rotary  converters  during  the  year,  especially  in  connection 
with  the  design  and  tests  on  rotary  converters  for  high  volt- 
age service.  While  very  few  single  rotary  converters  for 
1200  or  1500  volts  have  been  placed  in  operation  by  any  man- 
ufacturer, there  is  every  reason  to  believe  that  the  ensuing 
year  will  see  a  number  of  properties  where  individual  25- 
eycle  rotary  converters  of  1200  and  1500  volts  direct-current 
are  used  for  transforming  alternating  to  direct  current  S\ich 
rotaries  will  undoubtedly  be  of  interpole  design. 

The  continued  growth  of  long  distance  transmission  lines 
with  the  increased  use  of  electric  energy  taken  from  them 
particularly  in  relatively  small  amounts  has  greatly  stimulated 
the  demand  for  outdoor  apparatus  and  to  this  end  the  West- 
inghouse Company  has  been  of  great  service  in  placing  on 
the  market  after  thorough  trial  in  actual  service  on  the  lines 
of  the  Southern  Power  Company,  the  outdoor  type  GA  oil 
circuit-breaker  for  voltages  from  40,000  to  11,000. 

Economy  being  the  watchword  of  the  times,  it  has 
found  expression  in  switchboard  work  and  the  Westinghouse 
company  has  greatly  aided  in  this  direction  by  bringing  out 
the  seven  and  nine-inch  dial  indicating  meters  for  switchboard 
work,  thus  greatly  economizing  space  on  the  board. 

No  sacrifice  has  been  made  in  accuracy,  efficiency  or  ap- 
pearance by  this  new  design,  and  it  enables  considerably 
more  apparatus  to  be  mounted  on  a  given  panel  or  a  smaller 
panel  is  required  for  a  given  lay-out. 

Further  developments  have  been  made  in  the  manufac- 
ture of  induction  meters  by  the  damping  feature  and  securing 
increased  torque  without  increased  weight. 

Additional  development  has  been  made  in  direct  current 
motors  by  use  of  the  simple  air  gap  D'Arsonval  principle. 

To  meet  the  popular  demand  from  central  stations  for  a 


less  expensive  watthour  meter,  the  Westinghouse  Company 
has  placed  on  the  market  this  year  the  type  OA  wattho\ir 
meter  which  fully  meets  this  demand.  This  is  a  less  highly 
finished  meter  than  the  well  known  type  C  and  has  some  of 
its  points  of  refinement  omitted,  but  is  entirely  satisfactory 
for  small  or  medium  sized  loads  and  is  meeting  with  great 
success. 


WESTERN  ELECTRIC  COMPANY. 

During  the  past  year,  the  Western  Electric  Company  has 
contributed  to  the  world  at  large,  its  full  quota  of  new  devel- 
opments in  the  fields  which  have  made  it  universally  famous, 
and,  in  effecting  innumerable  improvements  in  existing  types 
of  apparatus,  has  more  than  kept  abreast  of  the  march  of 
progress.  In  telephone  apparatus  the  most  noteworthy 
achievements  are  in  railway  train  dispatching,  where  the 
Western  Electric  loud  speaking  receiver  has  been  perfected; 
The  "Group"  selector,  has  also  been  introduced  and  placed 
with  a  great  deal  of  success  on  the  lines  of  a  number  of 
railroads.  It  is  designed  so  that  the  dispatcher  by  operating 
his  selector  key  first  picks  out  automatically  a  group  of  five 
selectors  and  then  a  particular  selector  of  the  group.  A  se- 
lectively operated  semaphore  is  another  new  development. 

The  Western  Electric  has  developd  an  application  of  its 
well-known  "Inter-phones"  to  the  needs  of  apartment  houses. 
For  the  suites.  Inter-phones  of  the  flush  or  non-flush,  metal 
or  wooden  types  are  used.  The  line  is  complete,  including 
sets  for  the  vestibules  and  for  the  use  of  janitors  and  trades- 
men. A  new  wooden  type  "Inter-phone"  telephone  set  nas 
been  placed  upon  the  market.  Another  development  which 
will  he  of  value  in  Inter-phone  installations  is  the  new  type 
of  cable  terminal  (No.  19)  which  has  recently  been  placed  on 
the  market,  and  is  so  designed  that  all  connections  may  be 
made  by  means  of  a  screw  driver.  A  vacuum  lightning  ar- 
rester, designed  primarily  for  railroad  telephone  equipments, 
has  been  introduced  and  is  meeting  with  much  favor  wher- 
ever used,  on  account  of  its  very  low  maintenance  cost  and 
high  efficiency.  A  new  central  battery  series  telephone  set, 
with  specially  designed  transmitter  and  receiver,  fills  a  long 
felt  want  for  an  inexpensive  set  to  be  used  on  short  lines 
where,  for  all  practical  purposes  it  will  give  as  good  service 
as  a  set  with  an  induction  coil.  The  set.  may  be  used  inter- 
changeably with  regular  common  battery  sets  on  all  common 
battery  lines. 

Unit  type  distributing  frames  for  common  battery  mul- 
tiple switchboard  installations  have  been  developed.  These 
may  be  added  to  as  the  need  for  additional  equipment  becomes 
apparent  and  they  are  so  designed  that  a  considerable  saving 
is  effected  in  cabling. 

Other  developments  of  equal  importance  are  switchboard 
lamps  having  the  end  of  the  glass  bulb  made  into  a  lens  to 
intensify  the  light;  a  new  and  improved  tinsel  cord  developed 
after  considerable  research  work,  having  a  longer  life  and 
making  for  better  transmission  than  any  ht-etofore  devel- 
oped; and  new  switchboard  keys  to  be  used  in  connection 
with  harmonic  ringing  systems.  The  latter  are  very  com- 
pact in  construction  and  have  a  locking  feature  showing  which 
ringing  button  was  used  last. 


The  Pelton  Water  Wheel  Company  has  been  awarded  the 
contract  for  the  complete  hydraulic  equipment  of  the  hydro- 
electric power  plant  at  the  Gatun  locks  of  the  Panama  Canal. 
This  comprises  three  3G00  h.p.  vertical  shaft  Pelton-Francis 
water  wheels  to  operate  at  250  r.p.m.  under  75  ft.  head.  The 
wheels  will  be  direct  connected  to  General  Electric  gener- 
ators and  regulation  will  be  accomplished  by  means  of  Pelton 
oil  pressure  governors.  The  contract  also  calls  for  300  ft. 
of  pipe  tine  for  each  unit,  the  pipe  being  10  ft.  6  in.  in 
diameter.  .  ,  in 
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NEWS  NOTES 


INCORPORATIONS. 

SAN  FRANCISCO,  CAL. — California-Oregon  Power  Com- 
pany, San  Francisco,  $10,000,000,  shares  $100  each,  subscribed 
$500,  by  A.  L.  Whittle  of  Mill  Valley,  E.  Schwab  of  Hohteld, 
J.  F.  Shuman  and  F.  H.  Lorigan. 

SAN  FRANCISCO,  CAL.— Tho  Thermo  Electric  Com- 
pany, San  Francisco,  $50,000,  shares  $10  each;  subscribed 
$50,  by  F.  C.  Morgan,  T.  S.  Crellin,  M.  H.  Shoeberg,  G.  T 
Marsh  and  E.  M.  Mason,  1  share  each. 

SAN  FRANCISCO,  CAL. — Northern  Power  &  Water  Com- 
pany, San  Francisco,  $25,000,000,  shares  $100  each,  subscribed 
$900,  by  C.  W.  Willard,  F.  E.  Boland,  H.  L.  Atkinson,  J.  B. 
McKeon,  T.  A.  Allan,  S.  I.  Langmaid,  J.  F.  Cassell,  P.  J.  Mul- 
ler,  A.  C.  Greene. 

SACRAMENTO,  CAL. — Articles  of  incorporation  have 
been  filed  by  the  Yolo  Water  &  Power  Company,  a  $10,000,000 
concern  formed  by  Oakland  men.  The  incorporators  iire 
Leon  M.  Gove,  H.  L.  Breed,  Chas.  Gross,  J.  E.  Bowes,  and 
H.  S.  Hamilton,  all  of  whom  have  invested  $500  of  the  $2500 
of  paid  up  capital. 

BOISE,  IDAHO.— The  Southern  Idaho  Light,  Heat  & 
Power  Company  has  been  incorporated  with  a  capitalization 
of  $20,000,000.  William  Mainland  is  president,  and  O.  G. 
Markhus,  resident  agent.  It  is  thought  that  the  new  corpora- 
tion will  become  a  holding  company  for  all  power  and 
electric  companies  in  this  part  of  the  State. 


TRANSMISSION. 

THE  DALLES,  ORE.— The  Pacific  Power  &  Light  Com- 
pany has  been  granted  a  franchise  to  maintain  an  electric 
light   and   power   system   here. 

HOXEE  CITY,  WASH.— Officers  of  the  Hoxee  City  Com- 
mercial Club  have  signed  a  contract  with  the  Pacific  Power 
&  Light  Company,  for  power  and  lights. 

WASHOUGAL,  WASH.— The  Northwestern  Electric  Com- 
pany has  heen  granted  the  right  to  operate  an  electric  light 
and  power  system  in  Washougal,  Clarke  County. 

VANCOUVER,  WASH.— Surveyors  are  locating  the  right- 
of-waj  for  the  new  electric  line  to  run  from  Washougal  and 
White  Salmon.  TLe  line  is  to  be  in  operation  within  two 
years. 

VERNON,  B.  C— Rights  have  been  secured  by  the  C. 
P.  R.  to  develop  hydroelectric  power  on  the  Adams  River.  It 
is  expected  that  100,000  horsepower  will  be  eventually  de- 
veloped. 

DAYTON,  WASH.— The  Pacific  Power  &  Light  Company 
has  applied  to  the  county  commissioners  of  Columbia  county 
for  permission  to  operate  power  and  light  lines  through  the 
county. 

LOS  ANGELES,  CAL.— City  Electrician  Monahan  ua.-; 
recommended  that  poles  and  wires  be  placed  underground 
on  over  3%  miles  of  street,  in  addition  to  the  present  con- 
duit district. 

VICTORIA,  B.  C— The  Wellington  Colliery  Company  has 
secured  a  government  ^Jermit  for  the  construction  of  a  power 
and  impounding  dam  on  the  Punt  Ledge  River,  near  the  out- 
let of  Comox  lake. 

BAKER,  ORE.— The  Central  Oregon  Power  &  Irrigation 
Company,  which  is  planning  to  irrigate  40,000  acres  in  Har- 
ney "County  by  pumping  water  from  Malheur  Lake,  has  elected 
the  following  officers:  President,  W.  A.  Pope;  Vice-President, 
S.  S.  Start;  Secretary-Auditor,  C.  T.  Godwin;  Treasurer,  Mrs. 
Blanche  Rhinehart;   Directors,  W.  A.  Pope,  W.  C.  Parish  and 


S.  S.  Start,  all  from  Baker,  except  Parish,  who  is  engineer 
for  the  Pacific  Electric   &  Power  Company,  of  Walla  Walla. 

MARTINEZ,  CAL. — The  Great  Western  Power  Company 
which  has  entered  the  Contra  Costa  field  In  competition  with 
the  Pacific  Gas  &  Electric  Company,  will  extend  its  lines 
across  the  Straits  at  Carquinez  in  the  near  future. 

MYRTLE  POINT,  ORE.— It  is  understood  that  a  syadi- 
cate  is  in  process  of  organization  for  the  purpose  of  de- 
veloping power  on  the  south  fork  of  the  Coquille.  The  gen- 
erator is  to  be  located  about  30  miles  from  this  place. 

CAMAS,  WASH. — A  franchise  has  been  granted  to  the 
Northwestern  Electric  Company  to  furnish  light  and  power 
to  the  town.  The  power  will  also  be  furnished  to  the  paper 
mill.  A  big  dam  on  the  White  Salmon  River  will  develop 
10,000  horsepower  for  the  new  company. 

CHEHALIS,  WASH.— Acting  upon  the  request  of  ihe 
Washington-Oregon  Corporation  for  a  fifty-year  franchise  to 
furnish  light  and  power  to  the  town  of  Adna,  the  county  com- 
missioners have  made  the  following  proposition  to  the  com- 
pany: A  ten-year  franchise  will  be  granted  to  furnish  light 
and  power  to  Adna,  providing  the  corporation  will  furnish 
and  maintain  four  sixty-watt  tungsten  lights  for  thff  county, 
two  to  be  placed  on  the  bridge  at  Adna  over  the  Chehaiis 
River,  one  at  each  end  and  two  between  the  bridge  and  the 
railway  station. 

PORTLAND,  ORE. — A  temporary  injunction  has  been 
granted  in  the  United  States  Circuit  Court  by  Judge  Bewn 
against  the  Hydroelectric  Company,  of  Hood  River,  to  re- 
strain it  from  interfering  with  the  electric  wires  of  the  Pacific 
Power  &  Light  Company,  near  that  city.  The  Hydroelectric 
Company  was  organized  at  Hood  River  to  furnish  that  city 
and  The  Dalles  with  electric  lights  and  power.  To  accom- 
plish this  the  company  built  a  dam  across  the  river  four 
and  one-half  miles  south  of  Hood  River,  with  which  it  gener- 
ates its  power.  Leading  thence  and  along  the  county  road 
it  has  erected  poles  and  stretched  v/ires  parallel  to  and  at 
times  crossing  those  of  the  Pacific  Light  &  Power  Company 
to  the  detriment  of  the  latter's  business,  it  is  charged,  by 
causing  short  circuits. 


ILLUMINATION. 
ROSBVILLE,  CAL.— Sealed  bids  will  be  received  by  the 
Board  of  City  Trustees  up  to  7:30  p.  m.,  January  8th,  1912, 
for  the  furnishing  and  supplying  of  such  electric  enei'gy  as 
may  be  required  by  the  city  of  Roseville  for  the  period  of 
5  years.  Said  electric  energy  to  be  three-phase  sixty  cycle, 
and  approximately  2300  volts  pressure. 

PORTERVILLE,  cAL.— Attorneys  representing  the  Tu- 
lare County  Power  Company,  the  newly  organized  co-opera- 
tive concern  which  is  being  financed  by  the  ranchers  of  -.Ills 
district,  have  applied  to  the  City  Council  for  a  50-year  fran- 
chise which  will  give  to  the  company  use  of  the  city  streets 
and  alleys  for  all  necessaiT  construction  for  the  distribution 
of   electrical   energy. 

RENO,  NEVADA.— The  work  of  building  the  new  power 
plant  on  the  Truckee  River,  seven  miles  east  of  Reno,  is 
soon  to  commence.  The  ditches  to  supply  this  plant  have 
already  been  surveyed  and  partly  completed.  This  plant  is 
to  be  owned  by  the  Nevada  Valley  Power  Company,  which 
now  has  a  monopoly  on  the  power  and  electric  lighting  busi- 
ness of  this  portion  of  the  State. 

SACRAMENTO,  CAL.— Approximately  $2500  was  saved 
to    the    State    by    the    State    Board    of    Control    in    awarding 
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three  contracts  for  electric  light  globes  for  the  State  insti- 
tutions. The  contracts  combined  call  for  the  purchase  of 
approximately  |10,000  worth  of  bulbs  during  the  coming 
year.  The  General  Electric  Company,  the  Pacific  States  Elec- 
tric Company,  and  the  Pacific  Gas  &  Electric  Company  were 
the  successful  bidders. 

PALO  ALTO,  CAL.— Charging  that  the  Pacific  Gas  & 
Electric  Company  is  operating  without  a  franchise,  the  Board 
of  Public  Works  has  adopted  a  resolution  calling  the  com- 
pany to  account,  and  recommending  that  the  City  Council 
take  ouster  proceedings.  It  is  alleged  that  the  lighting  com- 
pany received  a  permit  to  do  business  in  the  city  in  1S96  for 
a  term  of  23  months,  and  that  permission  has  never  been 
extended  in  its  case. 


TRANSPORTATION. 

CALDWELL,  IDAHO.— Construction  on  the  Caldwell- 
Nampa  Electric  Railway  has  been  begun.  It  is  expected  that 
cars  will  be  running  in  60  days. 

BOISE,  IDAHO.— The  Boise  railroad  will  ask  for  a  right- 
of-way  through  the  streets  of  South  Boise  for  the  purpose 
of  opening  up  an  interurban  line  between  Boise  and  Beaver 
Dam. 

.  LOS  ANGELES,  CAL.— The  Pacific  Electric  Company  has 
been  granted  the  right  to  electrize  the  old  Santa  Monica  air 
line,  thus  providing  new  car  service  to  the  western  beaches 
and  crosstown  to  the  rapidly  growing  districts. 

BELLINGHAM,  WASH.— The  franchise  of  the  Nooksack 
Valley  Traction  Company  has  been  extended,  permitting  che 
company  to  deter  the  beginning  of  actual  construction  until 
October  1,  1912.  The  road  must  be  completed  not  later 
than  October  12,  1914. 

RIALTO,  CAL. — The  Crestmore  officials  who  own  the 
trolley  line  operating  between  Riverside,  Crestmore  <ind 
Bloomington,  have  purchased  ten  acres  at  the  Bloomington 
end  of  the  line,  thus  clearing  the  way  for  the  building  of  a 
trolley  line  into  Rialto  from  Bloomington.  Work  on  ;he 
line  will  be  rushed. 

MARYSVILLE,  CAL.— With  the  filing  of  a  deed  of  trust 
from  the  Marysville-Colusa  Railroad  Company  to  the  Mercan- 
tile Trust  Company  of  San  Francisco  to  secure  a  bonded  'n- 
debtedness  of  $1,000,000  comes  the  report  that  the  construc- 
tion of  the  electric  railroad  between  the  two  cities  will  be 
commenced  at  once. 

BERKELEY,  CAL. — The  next  step  to  be  taken  by  ^he 
Southern  Pacific  Company  will  be  the  changing  of  the  West 
Berkeley  line  into  a  through  electric  system  to  connect 
directly  with  the  boats  for  San  Francisco  at  the  Oakluud 
Pier.  This  line  will  cost  in  the  neighborhood  of  $500,000  :nd 
will  mean  the  building  of  three  new  power  stations. 

PORTLAND,  ORE. — Complying  with  the  recent  order  of 
the  State  Railroad  Commission,  the  Portland  Railway,  Light 
&  Power  Company  has  announced  its  intention  to  establisn 
a  5-cent  tare  between  Portland  and  Hendee,  Ardgour,  Lam- 
bert and  Knights,  on  the  Oregon  City  division  of  the  Oregon 
Water  Power  line,  beginning  Friday.  These  were  the  sta- 
tions to  which  the  company  wanted  to  maintain  a  10-cent  'ate 
after  the  Commission  had  ordered  a  reduction.  The  matter 
will  be  finally  settled,  in  all  probability,  in  accordance  with 
the  findings  in  the  Milwaukee  case  now  pending  before  the 
U.   S.   Supreme   Court 

LOS  ANGELES,  CAL. — Rerouting  the  street  car  lines  of 
Los  Angeles  to  relieve  the  congestion  that  has  made  trans- 
portation in  the  rush  hours  dilatory,  was  begun  Sunday,  when 
three  changes  were  established.  In  a  few  weeks,  or  as  soon 
as  the  company  can  obtain  the  tracks  for  the  purpose,  six 
other  lines  will  be  changed,  according  to  the  plans 
outlined      last     week      by     the      Board      of     Public      Utili- 


ties and  which  that  board  approved  in  full.  The  plans 
have  been  in  the  process  of  making  for  eleven  montns. 
The  three  lines  changed  are:  Washington  street  and  Mapl? 
avenue  lines,  which  will  be  joined  and  pass  from  their  present 
routes  across  Fifth  street,  between  Maple  avenue  and  Olive 
streets.  West  Ninth  street  and  Brooklyn  avenue  lines  which 
will  be  operated  by  way  of  Spring  street.  North  Main  street 
and  Macy  streets.  West  Eleventh  street  line,  which  will  be 
operated  on  Broadway  street  to  Second  street  and  acrnss 
that  street  to  the  Santa  Pe  station.  By  these  changes,  and 
the  six  others  approved,  the  street  car  company  will  be  per- 
mitted to  reduce  the  number  of  cars  on  curves  from  2.586 
daily  to  1900  and  also  to  eliminate  thirty  curves  in  the  con- 
gested region.  When  all  these  changes  are  brought  about 
:t  is  believed  the  transportation  problem  will  be  as  far  ad- 
vanced toward  quick  facilities  as  it  can  be  without  the  diver- 
sion of  the  interurban  traffic  to  San  Pedro  street,  which  is 
possible  within   a  year  . 


TELEPHONE  AND  TELEGRAPH. 

SITHERLIN,  ORE.— M.  A.  Ralston  and  E.  Wickizor  have 
been  granted  a  telephone  franchise  in  this  city. 

NEVADA  CITY,  CAL.— The  Tahoe  national  forest  is  to 
have  a  private  telephone  line  between  Nevada  City  and  North 
Bloomfield. 

LOS  ANGELES,  CAL. — It  is  reported  that  an  agreement 
or  possible  merger  will  soon  be  effected  here  between  ihe 
Home  Telephone  Company  and  the  Postal  Telegraph  Com- 
pany. 

SAN  FRANCISCO,  CAL.— The  permit  to  allow  a  merger 
of  the  Home  and  Pacific  States  Telephone  Companies  is  on 
the  shoal  of  municipal  ownership,  and  has  been  dropped  in- 
definitely by  the  Board  of  Supervisors. 

RICHMOND,  CAL.— A  representative  of  the  Pacific  States 
Tel.  &  Tel.  Company  was  in  this  city  and  with  Manager  Cal- 
vert of  the  local  system  talked  over  the  advisability  of  e.x- 
tending  the  main  distributing  line.  It  is  planned  to  put  in  a 
distributing  line  for  the  accommodation  of  about  4000  tele- 
phones within  the  coming  year. 

SANTA  ANA,  CAL. — Legal  demand  has  been  made  on 
the  Pacific  Telephone  &  Telegraph  Company  that  it  take 
out  a  franchise  if  it  wished  to  continue  doing  business  here. 
The  demand  was  made  on  the  local  agent  here,  and  will 
be  referred  to  the  main  offices.  This  action  by  the  City 
Attorney  follows  a  court  decision  rendered  in  favor  of  Pas- 
adena whereby  the  telephone  company  was  compelled  to  take 
out  a  franchise  in  that  city. 

LOS  ANGELES,  CAL.— The  expected  suit  of  the  Home 
Telephone  &  Telegraph  Company  against  the  city  of  Los 
Angeles,  to  prevent  the  enforcement  of  the  rates  provided 
for  by  the  resolution  of  the  Council  adopted  July  28,  1911, 
was  filed  in  the  United  States  Circuit  Court  last  week.  It  is 
claimed  that  the  schedule  of  rates  is  much  lower  than  the 
rates  prescribed  by  the  resolution  of  the  Board  of  Utilities. 
It  is  further  set  out  that,  prior  to  the  adoption  of  the  resolu- 
tion by  the  Board  of  Utilities,  there  was  submitted  a  state- 
ment setting  forth  an  estimate  of  the  value  of  the  physical 
properties  of  the  Home  Company  (exclusive  of  working  cap- 
ital), and  that  the  total  was  $5,764,545.59;  that  the  complain- 
ant, finding  itself  compelled  to  seek  relief  through  judicial 
proceedings  against  the  rates  prescribed  by  the  ordinance, 
caused  a  new  inventory  and  appraisement  to  be  made  c  f 
the  property  when  the  total  reached  $6,926,457.55.  It  is  fur- 
ther alleged  that  the  total  gross  ea-nings  for  the  operation 
of  the  system  amounted  to  $1,192,622.89;  expenses,  $1,153,- 
849.69;  total  expenses  outside  of  the  city,  $13,056.82;  net  re- 
turns on  the  investment  amounting  to  .5597  of  1  per  cent, 
which,  in  the  opinion  of  the  complainants,  is  too  small  for  the 
investment. 
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Aluminum  Company  of  America Hunt,  Mirk  &  Company 

American  Bridge  Company Indiana  Rubber  &  Insulated  Wire  Co 

Benjamin    Electric    Manufacturing    Company Johns-Manville  Co.,   H.   W 5 

Blake  Signal  &  Manufacturing  Company Kellogg  Switchboard  &  Supply  Co 2 

Bonestell   &   Company 13  Kelman  Electric   &   Manufacturing  Co 4 

Bridgeport  Brass  Company 4  Klein  &  Sons,  Mathlas 5 

Brill  Company,  The  J.  G 4  Leahy  Manufacturing  Co. 

Brilliant    Electric    Company Locke  Insulator  Manufacturing  Co 4 

Brooks-Follis  Electric  Corporation McGlaudin  Manufacturing  Co. .._ 

Buckeye  Electric  Company,  The Moore  &  Co.,  Engineers,  Chas.  C • 

Century  Electric  Company 1,=;  Multiple  Arch  Hydraulic  Construction  Company,  Ltd. 

Colonial  Electric  Company National   Metal   Molding   Company 10 

Colonial  Electrical  Agency  Company New  York   Insulated   Wire   Company 

Crocker-Wheeler  Company ,=;  Ohio  Brass  Company 15 

D.  &  W.  Fuse  Company Okonlte   Company    j(, 

Dearborn  Drug  &  Chemical  Works 15  Pacific  Gas  &  Electric  Company 13 

Duncan  Electric  Manufacturing  Company    5  Pelton  Water  Wheel  Company. 13 

Economy    Electric    Company Pierson,  Reeding  &  Company 4 

Electric  Storage  Battery  Company Pittsburg  Piping  &  Equipment  Company 10 

Electrical  Engineers'  Equipment  Company 1  Portland  Wood  Pipe  Company 5 

Farnsworth  Electrical  Works    Safety  Insulated  Wire  and  Cable  Co 16 

Farrar  &  Company,  J.  C l<)  Schaw-Batcher  Company  Pipe  Works,  The  

Fort  Wayne  Electric  Works Southern  Pacific  Company 15 

Fostorla  Incandescent  Lamp  Co Sprague  Electric  Works |5 

Genfral  Electric  Company 14  Standard  Electrical   Manufacturing  Company 

Gould  Storage  Battery  Company Standard  Underground  Cable  Company 10 

Habirshaw    Wire    Company Tracy  Engineering  Company 

Hamrael   Oil   Burner  Company Thomas  &  Company,  R 

Hemingray  Glass  Company 15  Western   Electric  Company 3 

Hitchcock  Military  Academy 5  Westinghouse    Machine   Company 

Holophane  Company  Westinghouse  Electric  &  Manufacturing  Co 0 

Home   Telephone   Company Weston  Electrical  Instrument  Company 3 

Hughes  &  Company,  E.  C 15  Wilbur,  G.  A 5 
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STORAGE  BATTERY  FOR  GOLDFIELD  MINES 


The  Goldfield  Consolidated  Mines  Company  of 
Goldfield,  Nevada,  has  had  some  unique  problems  to 
deal  with  in  the  handling  of  their  power  demands,  due 
to  isolated  location,  peculiar  conditions  of  load  and 
a  number  of  other  interesting  factors  to  contend  witli. 

Since  the  formation  of  the  Goldfield  Consolidated 
Klines  Company,   which   took  over   the   holdings   and 


gregate  load,  as  well  as  that  on  each  feeder,  is  meas- 
ured and  controlled.  Power  is  received  at  this  sub- 
station at  6600  volts,  3  phase,  60  cycles,  and  redistrib- 
uted without  transformation,  except  for  a  small  part 
which  is  used  for  the  compressor  station  at  440  volts. 
This  compressor  plant  formerly  carried  the  two  princi- 
pal mine  hoists,  which  were  driven  by  air.     At   that 


Battery  Room  at  Goldfield  Cons.  Mine. 


workings  of  a  number  of  smaller  companies  at  Gold- 
field,  Nevada,  it  has  been  the  aim  of  the  management 
to  m'ake  use  of  the  most  improved  methods  of  mining 
and  milling.  The  new  "million  dollar,"  100  stamp,  cy- 
anide mill  with  electric  drive  throughout,  has  a  record 
for  economical  production  that  is  truly  remarkable, 
considering  its  location  in  what  is  practically  a  desert 
country.  Scarcity  of  water,  as  well  as  the  high  cost 
of  fuel,  make  the  use  of  water  power  from  the  distant 
mountains  almost  imperative.  Power  for  the  new 
mill  and  for  the  mines  and  various  other  properties  of 
the  company  is  supplied  from  a  central  distributing 
substation  belonging  to  the  company,  where  the  ag- 


time  the  average  load  on  the  substation  was  about 
1400  kw.,  with  a  good  load  factor,  about  80  per  cent. 
Power  is  obtained  from  the  transmission  lines  of  the 
Nevada-California  Power  Company  on  a  straight 
maximum  demand  basis,  and,  consequently,  it  is  de- 
sirable on  the  part  of  the  mining  company  to  main- 
tain a  high  load  factor,  and  it  is  imperative  also,  on 
account  of  the  characteristics  of  the  system,  to  main- 
.tain  a  fairly  steady  load. 

The  Nevada-California  Power  Company  operates 
a  dupliciite  transmission  line  from  a  series  of  hydro- 
electric stations  on  Bishop  Creek,  California,  about 
100  miles  distant  from  Goldfield.    The  diagram,  Fig.  2, 
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shows  the  general  arrangement  of  the  transniissitm 
system.  The  total  average  load  is  under  8,000  k\v. 
With  this  comparatively  light  load  on  so  long  a  trans- 
mission line,  and  with  a  potential  of  60,000  volts  and 
60  cycles,  the  line  characteristics  are  such  that  com- 
paratively small  changes  of  load  will  cause  consider- 
able \ariation  of  \-oltage  at  tlic  receiving  end,  and 
violent  lluctuations  of  load  are  lial)le  to  set  up  power 
surges. 

During  the  summer  months  there  arc  frequent 
and  violent  thunder  storms  in  tiie  mountains  crossed 
by  the  lines  and,  although  damage  is  prevented  by  the 
lightning  arresters,  occasional  opening  of  the  circuit 
breakers  is  unavoidaljJe  with  consequent  troublesome 
shut-downs  of  short  duration. 

As  above  mentioned,  the  two  principal  hoists 
were  originally  installed  with  air  drive.  The  air  was 
supplied  by  two  electrically  driven  compressors,  and, 


mentary  fluctuations;  (2)  to  improve  the  all  day  load 
factor;  (3)  to  furnish  current  for  emergency  in  case 
of  failure  of  the  power  supply. 

The  scheme  is  shown  in  the  simplified  wiring 
diagram.  Fig.  3.  A  synchronous  motor  generator  set 
of  400  k.v.a.  rr.ted  capacity,  wound  for  6600  volts,  floats 
direct!}'  across  the  a.c.  l)us  l)ars,  and  a  storage  l)attery 
of  120  cells  of  chloride  accumulator,  'I'ype  G-33,  floats 
across  the  brushes  of  the  d.c.  machine.  Regulation  is 
effected  by  means  of  a  special  winding  ou  the  field  of 
the  d.c.  machine,  supplied  liy  a  special  induction  motor 
driven  exciter.  The  field  of  this  exciter  is  in  turn 
controlled  by  the  carbon  regulator,  which  is  ecpiipped 
with  a  watt  solenoid,  connected  in  the  incoming  sup- 
ply line.  When  the  battery  is  floating,  the  special  ex- 
citer is  at  zero  voltage:  but  it  will  he  seen  that  any 
change  of  power  in  the  incoming  line  will  result  in  an 
immediate  rush  of  current  in  the  special  field  winding 
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Fig. 


Transmission    System   of  Nevada-Califoinia 
Power  Company. 


P 


although  these  machines  were  efficient  in  themselves, 
the  energy  efficiency  of  the  entire  system,  in  com- 
parison witli  direct  electric  drive,  was  necessarily  very 
low.  This  wasteful  method  was  thought  to  be  justi- 
fied at  the  time  by  the  terms  of  the  power  contract 
and  the  necessity  of  preventing  sharp  fluctuations  in 
the  load,  such  as  woul'l  be  caused  by  the  direct  apjili- 
cation  of  large  induction  motors  to  the  hoists. 

Afterward,  wdien  the  demand  for  air  for  drilling 
had  increased  until  the  capacity  of  the  compressors 
was  insufficient  for  both  purposes,  the  question  of  the 
best  system  of  hoisting  came  up  again.  Direct  electric 
drive  was  desired  on  account  of  efficiency,  reliability, 
convenience  and  ease  of  control;  but  this  was  out  of 
the  question  without  some  means  of  taking  care  of  the 
resulting  fluctuations.  Two  methods  were  considered 
— fly  wheel  sets  and  a  storage  battery.  The  relative 
advantages  of  these  systems,  together  wiili  those  of 
the  air  system  already  in  use,  were  investigated  thor- 
oughly by  L.  T.  Merwin,  the  electrical  engineer  of  the 
company,  and  the  storage  battery  finally  decided  upon. 
It  was  also  decided,  for  practical  reasons,  to  use  induc- 
tion motors  on  the  hoists  instead  of  direct  current 
motors ;  consequently  the  entire  load  is  a.c.  The  pur- 
pose of  the  battery  is   threefold:    (1)    to  absorb   mo- 
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FiR.  ?,.     Simplific<l  Wiring  Diagram. 


of  the  d.c.  machine,  causing  tlie  battery  to  charge 
or  discharge,  as  the  case  may  be,  to  correct  such 
change.  On  account  of  the  extremely  short  time  ele- 
ment of  the  carbon  regulator,  the  correction  is  made 
so  quickly  that  the  resulting  load  on  the  incoming 
line,  as  shown  on  the  graphic  wattmeter  chart,  Fig. 
5,  may  be  made  practically  a  straight  line.  The  eiifect 
of  the  regulation  is  seen  Very  clearly  b}'  comparing 
the  two  charts.  Fig.  4  and  Fig.  5,  taken  simultane- 
ously, one  on  the  incoming  supply  line  and  the  other 
on  the  combined  outgoing  feeders.  The  main  field  of 
the  d.c.  machine  is  self  excited  and  is  therefore  weak- 
ened on  battery  discharge  and  strengthened  on  charge, 
which  action  assi.sts  the  special  field  winding. 

Excitation  for  the  synchronous  machine  is  fur- 
nished by  means  of  a  second  exciter,  mounted  on  the 
motor  generator  shaft.  A  Tirrill  regulator  is  con- 
nected to  the  latter  for  the  purpose  of"  regulating  the 
voltage  of  the  incoming  supply  line  by  forcing  the 
synchronous  machine,  within  its  capacity,  to  take  lag- 
ging or  leading  current  as  may  be  required.  The  lag- 
ging components  of  starting  current  from  the  induc- 
tion motor  hoists  are  fully  equal  to  the  energy  com- 
ponents and  more  seriously  disturb  the  voltage.  These 
lagging  components  are  largely  absorbed  by  the  syn- 
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chronous  machine,  while  the  energy  components  pass 
through  to  the  battery. 

The  circuit  breaker  in  the  incoming  supply  line 
is  equipped  with  time  limit  relays,  both  overload  and 
reverse  current,  and  is  interlocked  with  the  circuit 
breaker  in  the  main  bus  bars,  so  that  the  battery  appa- 
ratus is  immediately  isolated  in  case  of  failure  of  the 
power  supply.  The  motor  generator  set,  however, 
being  still  connected  to  the  battery,  remains  in  opera- 
tion at  approximately  normal  speed,  and  the  emer- 
gency bus  bars  remain  connected  to  its  a.c.  side. 
Whenever  the  main  circuit  breaker  opens,  it  is  evi- 
dent that  the  carbon  regulator  must  be  cut  out  simul- 
taneously, otherwise  its  action  would  at  once  tend  to 
strengthen  the  field  of  the  d.c.  machine,  causing  the 
set  to  slow  down.  To  prevent  this,  a  small  auxiliary 
switch  in  the  carbon  regulator  circuit  is  attached  to 
the  main  circuit  breaker  and  opened  at  the  same  time. 
As  soon  as  power  comes  on,  the  set  is  resynchronizcd 
without  any  interruption  to  service  on  those  feeders 
which  were  connected  to  the  emergency  bus  bars.  For 
convenience  and  additional  reliability,  the  main  bus 
bars  are  all  in  duplicate,  not  shown  in  the  diagram. 

Graphic  recording  wattmeters,  one  on  either  side 
of  the  synchronous  machine,  show  the  regulated  and 
unregulated  load  curves.  Fig.  4  and  Fig.  5  are  sample 
records  from  these  meters. 

A  photograph  of  the  motor  generator  set  is  shown 
in  Fig.  6.  The  d.c.  machine  is  rated  as  follows :  1360 
amperes  output  continuously  at  250  volts,  with  fre- 
quent momentary  inputs  of  2720  amperes  at  200  volts. 

The  battery  switchboard  is  shown  in  Fig.  7.  The 
reinforced  concrete  building,  which  houses  the  entire 
installation,  is  shown  in  Fig.  8,  and  the  battery  room 
interior  in  Fig.  1.  The  battery,  consisting  of  120  cells, 
each  containing  35  plates,  known  as  Type  G,  has  a 
rated  capacity  of  1360  amperes  for  one  hour,  2720  am- 
peres for  20  minutes,  or  4000  amperes  momentarily. 
This  latter  rate  exceeds  the  capacity  of  the  motor 
generator,  provision  being  thus  made  for  the  contem- 
plated addition  of  a  250  volt  d.c.  ore  haulage  system, 
taking  current  directly  from  the  battery.  At  present, 
the  momentary  fluctuations  in  the  total  demand  amount 
to  400  or  500  kw.,  as  shown  on  the  graphic  wattmeter 
chart,  Fig.  4.  These  fluctuations  are  the  result  of  the 
combined  loads  of  several  smaller  hoists  in  addition 
to  the  two  above  mentioned.  Following  is  a  list  of 
the  present  hoist  motors,  all  of  the  induction  type, 
with  secondary  control : 

1  250  h.p. 
1  150  h.p. 
1  75  h.p. 
3    50  h.p. 


Total,  625   h.p. 

The  size  of  the  battery  was  determined  by  the 
kilowatt  hour  capacity  desired  rather  than  by  the 
monetary  discharge  rates.  This  is  shown  in  Fig.  9. 
which  is  a  fair  sample  of  an  all  day  average  load  curve. 
The  full  line  represents  the  half  hourlv  average  as 
taken  from  the  graphic  wattmeter  chart  for  February 
26,  1910,  and  the  dotted  line  represents  the  corres- 
ponding estimated  future  load.    The  cross-hatched  por- 


tion represents  the  battery  discharge  in  kilowatt  hours 
necessary  to  obtain  the  best  practicable  load  factor. 
An  indication  of  the  work  done  by  the  battery  in  car- 
rying peak  loads  of  this  character  may  be  obtained 
from  the  specific  gravity  chart.  Fig.  10.  Owing  to 
the  high  rate  discharges  frequently  required  from  the 
battery,  its  full  8  hour  capacity  is  not  ordinarily  taken 
out.  The  available  capacity  for  peak  work  is  about 
250  kilowatt  hours,  delivered  on  the  a.c.  side. 
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Klg.    10.     Specific   Gravity   Chart. 

On  account  of  the  maximum  demand  feature  of 
the  power  contract,  it  is  estimated  that  this  installa- 
tion will  pay  for  itself  in  about  two  years  by  the  sav- 
ing effected  in  the  power  bills,  without  considering 
the  advantages  of  direct  driven  electric  hoists,  of  im- 
proved voltage  regulation  and  of  emergency  service. 
Regardless  of  the  power  contract,  even  if  the  power 
company  and  the  mining  company  were  the  same,  the 
advantages  of  this  installation,  in  improved  service, 
would  amply  warrant  the  investment. 

While  similar  systems  have  been  applied  else- 
where, as  in  the  regulation  of  single  phase  railway 
loads,  in  iron  and  steel  mills,  etc.,  this  is  a  pioneer  in- 
stallation in  mining  work  and  great  credit  is  due  to 
the  Goldfield  Consolidated  Mines  Company,  and  espe- 
cially to  Mr.  J.  R.  Finlay,  general  manager,  whose 
courage  and  foresight  thus  opened  the  way  for  the 
more  extended  application  of  electric  hoisting. 

We  are  indebted  to  the  Electric  Storage  Battery 
Company  of  Philadelphia,  the  manufacturers  of  this 
installation,  for  the  excellent  data  contained  in  this 
article. 


ELECTRICAL  SMELTING  OF  ZINC. 

Elektrotermiska  Aktiebolaget,  whose  works  for 
refining  and  concentrating  zinc  ore  are  at  Trollhattati, 
Sweden,  is  to  increase  its  capital  stock  from  $160,800 
to  $482,400  for  the  purpose  of  extending,  its  operations. 
The  production  of  this  company  in  1909  aggregated 
about  850  tons.  The  company  has  contracted  with 
the  board  of  water  power  managers  for  10.000  electrical 
horsepower  per  annum  for  the  years  1912,  1913.  and 
1914  at  a  price  of  $8.87  per  horsepower  per  year.  This 
10,000  horsepower  is  in  addition  to  the  7000  per  year 
that  the  company  has  been  using  since   1910. 
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OIL  BURNING. 

(Continued) 
BY.    E.    N.    PERCY. 

Having  outlined  in  a  general  way  the  necessary 
procedure  for  the  installation  of  an  oil  burning  plant, 
directions  will  now  be  given  for  the  actual  installation 
so  far  as  can  be  done  on  paper.  With  large  plants  it 
is  usual  to  supply  the  main  storage  with  swing  pipe, 
heating  coils,  handling  pump,  and  sometimes  a  special 
boiler  for  heating  and  pumping.  Auxiliary  to  this  is 
a  small  tank  used  for  measuring  purposes  from  which 
the  burner  pumps  take  their  oil. 

Heating  coils  are  provided  in  the  main  storage 
in  the  measuring  tank  and  in  a  special  heater  between 
the  burner  pumps  and  burners.  All  oil  pipes  should 
be  carefully  lagged  with  the  best  material  obtainable. 
It  should  not  be  attempted  to  suck  oil  through  long 
pipes,  partly  because  of  its  viscosity  and  partly  be- 
cause of  vapors  which  may  rise  from  the  oil  just 
as  steam  rises  from  hot  water,  causing  the  pump  to 
chatter  without  doing  any  work. 

Where  it  is  absolutely  necessary  a  long  suction 
pipe  can  be  used  if  the  lift  be  not  more  than  6  or  8 
ft.  by  employing  a  4  in.  suction  pipe  inside  of  which 
is  an  \%  in.  steam  pipe  discharging  through  a  tee 
placed  just  over  the  tank.  In  such  cases  the  pump 
should  discharge  into  a  small  tank  in  or  near  the  fire 
room  from  which  the  burner  pump  sucks,  because  the 
action  of  a  long  suction  line  is  always  irregular,  caus- 
ing unsatisfactory  action  of  the  burners. 

Live  steam  should  not  be  put  into  oil  under  any 
conditions  because  the  water  in  the  oil  causes  smoking 
and  deposits  of  carbon.  Live  steam  should  always  be 
used  for  heating  oil,  not  exhaust  steam. 

Heating  coils  should  be  arranged  so  that  the  con- 
densation will  flow  by  gravity  without  interference  to 
the  terminal.  At  this  point  a  riser  may  be  used  if 
necessary.  Water  hammer  indicates  that  the  steam 
is  condensing  more  rapidly  than  supplied.  The  rem- 
edy is  to  gradually  increase  the  supply  of  steam  until 
it  flows  freely  from  the  terminal.  It  must  not  be  in- 
creased too  rapidly  or  the  water  hammer  will  break 
some  of  the  coils.  A  spiral  coil  in  a  circular  lank  is 
preferable  to  one  made  uj)  of  elbows  because  there 
is  no  water  hammer  in  a  well  made  spiral  coil  unless 
it  has  sharp  turns. 

The  oil  piping  can  be  put  in  by  any  intelligent  engi- 
neer. It  should  be  put  together  with  white  lead  joints 
as  the  oil  tends  to  dissolve  readily.  Steam  and  oil 
piping  should  be  carefully  blown  out  with  steam,  oth- 
erwise the  scale  is  likely  to  make  a  great  deal  of  trou- 
ble by  collecting  in  the  small  orifices  of  the  burner. 
Valves  of  the  type  shown  in  previous  articles  will  tend 
to  prevent  this. 

Ordinary  brick  may  be  used  for  filling  up  fur- 
naces and  outside  work,  but  the  best  grade  of  fire 
brick  should  be  used  for  all  interior  construction,  espe- 
cially over  the  grates.  Good  fire  brick  costs  from 
$25  to  $50  per  thousand. 

The  air  for  combustion  should  be  regulated  with 
the  ash  pit  doors.  The  damper  being  left  severely 
alone.  When  the  fire  is  so  regulated  after  being 
properly  installed  and  trimmed  so  that  a  very  little 
smoke  shows  at  the  top  of  the  stack,  it  will  be  work- 
ing most  economically.     The  reason   for  this  is  that 


if  a  little  smoke  is  showing  there  will  be  no  excess 
air,  and  if  there  is  not  much  smoke  the  trifling  forma- 
tion of  carbon  is  negligible  as  a  loss.  It  should  always 
be  remembered  by  the  practical  man  that  it  costs  as 
much  to  heat  air  as  to  heat  water,  and  a  clear  stack 
is  by  no  means  a  sign  of  economy  and  nearly  always 
a  sign  of  waste.  It  is  easy  to  prove  that  if  three  or 
four  times  the  amount  of  air  is  going  through  the  fire 
than  is  necessary  a  loss  of  40  or  50  per  cent  is  taking 
place. 

Everything  should  be  provided  in  an  oil  burn- 
ing installation  which  will  tend  to  make  the  burner 
work  with  perfect  regularity.  An  engineer  having  his 
first  experience  with  oil,  especially  if  the  system  is  of 
his  own  installation,  will  find  that  the  fire  either 
puffs  regularly  with  the  strokes  of  the  pump,  or  that 
it  is  extremely  irregular  and  unreliable  due  to  trouble 
in  the  suction  line  or  to  the  gradual  accumulation  of 
gas  in  pockets  where  it  cannot  be  blown  of?. 

Furthermore,  certain  types  of  burners  allow  oil  to 
collect  in  some  pocket  or  spoon-shaped  space  near  the 
orifice.  After  operating  for  a  short  time  this  body 
of  oil  will  be  ejected  all  at  once,  causing  a  puff  and  in 
severe  cases  blowing  open  the  furnace  doors.  There  is 
practically  no  danger  with  an  extremely  hot  furnace 
but  when  a  furnace  is  fairly  cool  and  the  burner  has 
been  running  into  it  for  some  time  without  lighting, 
although  there  may  be  heat  enough  to  generate  a  great 
amount  of  gas  from  this  oil,  then  if  ignition  suddenly 
occurs  from  an  incandescent  surface  or  by  means  of 
a  torch,  the  results  can  be  serious. 

The  most  economical  flame  is  not  a  brilliant  white 
which  indicates  excess  air,  but  a  deep  heavy  red  bor- 
dering on  smoking.  This  is  on  the  assumption  that 
the  installation  is  correct  and  no  air  can  enter  the 
furnace  except  through  the  flame.  Should  the  flame 
star,  that  is  be  full  of  bright  white  sparks,  it  is  an  in- 
dication that  the  oil  is  well  heated.  Starring  indicates 
the  fc.-mation  of  fine  particles  of  pure  carbon  which 
burn  with  brilliant  microscopic  explosions.  If  a  starr- 
ing flame  impinges  upon  anything  quantities  of  car- 
bon will  be  deposited,  but  so  long  as  a  starring  flame 
does  not  smoke  it  is  doing  no  harm.  Sometimes  a  fire 
will  be  filled  with  heavy  red  sparks ;  this  should  not  be 
confused  with  starring,  and  indicates  imperfect  atomiz- 
ation.  The  red  sparks  are  comparatively  large  chunks 
of  oil  burning  and  smoking.  Such  a  fire  invariably 
deposits  carbon  and  asphaltum.  The  remedy  is  to 
perfect  the  atomization. 

When  a  fish  tail  flame  is  working  near  the  sur- 
face of  hot  brick  and  happens  to  touch  it  instead  of 
leaving  the  brick  at  the  angle  of  incidence,  the  flame 
win  turn  up  at  right  angles  into  the  boiler,  overheat- 
ing it  locally. 

The  horizontal  conical  flame  should  be  looked 
upon  with  suspicion  by  the  practical  engineer  for  the 
reason  that  no  matter  what  the  form  of  the  burner, 
the  flame  is  not  perfectly  conical,  the  under  side  tend- 
ing to  rise  toward  the  higher  side,  thus  distorting 
the  whole  flame  and  leaving  the  bottom  of  the  furnace 
clear  for  excess  air  to  rush  through. 

,Next  to  heating  the  oil  and  probably  the  most  im- 
portant thing  is  the  arrangement  of  the  draft.  Every 
person  is  familiar  with  the  absolute  steadiness  of  the 
flame  of  a  coal  oil  lamp,  and  is  equally  familiar  with 
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the  way  it  smokes  and  becomes  unsteady  when  the 
chimney  is  removed  or  when  the  draft  is  shut  off. 
The  steadiness  of  the  oil  flame  is  due  entirely  to  the 
draft  being  carefully  distributed  over  its  entire  area, 
this  being  the  secret  of  steady  noiseless  fires. 

If,  however,  it  is  desired  to  have  an  intense  com- 
Inistion  and  high  temperature  concentrated  in  a  small 
point,  as  for  instance  in  a  blacksmith  forge,  then  the 
entire  supply  of  air  should  be  forced  in  with  a  blast 
at  one  point.  On  the  other  hand  it  sometimes  hap- 
pens, as  in  lime  or  cement  burning,  that  it  is  desirable 
to  have  a  very  large  soft  fire  of  comparatively  low 
temperature.  This  is  accomplished  by  taking  a  part 
of  the  waste  gases  from  the  stack  and  mixing  theiii 
with  the  in-going  draft. 

In  making  burners  of  any  kind  the  orifice  should 
always  be  finishctl  as  accurately  and  smoothly  as  pos- 
sible. If  a  slotted  burner,  the  slot  should  be  milled, 
-craped,  and  brought  down  to  a  true  surface.  For  a 
conical  flame  from  a  plain  round  orifice,  the  orifice 
should  be  reamed  accurately  to  dimensions,  as  the 
least  defect  in  this  work  will  be  magnified  in  the  shape 
of  the  flame.  When  a  fishtail  flame  issues  from  be- 
'  ween  two  flat  plates  it  is  not  so  necessary  to  be  accu- 
rate because  the  general  average  of  the  plates  will 
hold  the  flame  fairly  well  in  shape ;  but  when  issuing 
from  a  slot  in  thin  metal,  the  slot  must  be  made  very 
accurately  indeed  in  order  to  have  a  well  shaped  fire. 

Complaints  arising  from  the  oil  being  too  heavy 
are  entirely  a  matter  of  heating.  There  is  no  such 
thing  as  an  oil  that  is  too  heavy  if  the  heating  equip- 
ment is  ample  and  where  the  oil  is  criticised  it  is  safe 
to  assume  that  this  is  the  trouble.  Furthermore,  the 
argument  is  sometimes  raised  that  a  refined  oil  has 
had  the  heat  all  taken  out  of  it  and,  therefore,  is  not  as 
good  for  fuel  purposes.  This  is  the  veriest  rot,  be- 
cause the  exact  opposite  is  the  case  for  the  following 
reasons : 

As  explained  before,  light  oils  have  more  heat  per 
pound  and  less  per  barrel,  and  they  are  paid  for  by  the 
barrel;  heavy  oils  have  less  heat  per  pound  but  more 
per  barrel.  The  light  oil  ignites  more  easily ;  it  is  less 
necessary  to  heat,  but  delivers  less  heat  per  barrel, 
and  it  should  be  remembered  that  oil  is  purchased  by 
the  barrel  and  not  by  the  pound.    To  illustrate : 


B.t.u. 
per  lb. 
23  Gravity  Crude.  ..  .17,712 
'2-2V-  Gravity  Crude.  .18,977 
14. S  Gravity  Crude.  ..18.697 
14.03   Refined    18,716 


Weiglit  B.t.u.  B.t.u. 

per  gal.  per  gal.  per  bbl. 

7.63  135.100  5.774,200 

7.66  145.220  6.099.240 

S.05  150.650  6.327.300 

S.IO  151.599  6, 367,15s 

Referring  to  tests  made  by  Professor  Edmond 
O'Xeill  at  the  University  of  California  the  following 
results  will  be  noted : 

CALORIFIC  VALUE    OF   PURK    OIL   OF    UIFFIMIKNT   GRAVI- 
TIES. 
Determinations   by    Professor   Edmond   O'Neill 


Degrees 

Beaume. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


B.t.u 
per  pound. 
IS, 280 
18.340 
18.400 
IS. 460 
18.520 
18.580 
18,640 
18.700 
18.760 
18,820 
18.880 
18.940 
19.000 
19.060 
19.120 
19,180 


Weight 
per  barrel. 
350.035 
347.55 
345.10 
342.68 
340.30 
337.96 
335.65 
333.37 
331.10 
328.89 
326.69 
324.55 
322  42 
320!2S 
318.22 
316.15 


B.t.u. 
per  barrel 
6.398,600 
6.374,100 
6.349.800 
6.325,900 
6,302,400 
6.279.300 
6,256,500 
6,234.000 
6.211,400 
6.189.700 
6.167.900 
6,147,000 
6.126.000 
6.104,500 
6.084,400 
6,063,800 


It  will  be  noted  that  in  these  tests  while  a  light 
oil  shows  more  B.t.u.  per  pound  it  is  less  per  barrel  be- 
cause it  weighs  so  little,  and  the  engineer  should  re- 
member that  he  is  buying  by  the  barrel  and  not  by  the 
weight. 

He  should  also  remember  the  great  necessity  out- 
lined in  this  article  for  heating  the  oil  as  he  cannot 
use  economical  heavy  oils  unless  prepared  to  heat  llieiii 
from  beginning  to  end. 


I'igs.  93  and  'M  are  special  ty])es  ui  burning 
c<|uipnients  adapted  to  hot  water  boilers  and  house 
wiirk  in  general. 


FlB.     94. 

Fig.  'J5  shows  a  coil  made  from  one  length  of 
1  '4  in.  pipe  intended,  as  a  heater  for  heating  a 
small  tank  or  barrel  of  oil,  or  heating  the  oil  in  the 
immediate  vicinity  of  a  suction  pipe  in  a  very  small 
plant.  This  type  of  heater  is  some  times  used  to  aid 
in  the  unloading  of  a  car  as  shown  in  Fig.  96. 

Fig.  97  shows  a  method  of  erecting  and  support- 
ing heating  coils  intended  to  surround  the  suction  pipe 
in  very  large  tanks. 

The  purpose  of  showing  these  photographs  and 
drawings  is  to  give  the  practical  engineer  a  visual 
idea  of  the  general  arrangement  of  oil  burning  instal- 
lations as  practical  men  learn  more  with  their  eyes 
than  any  other  way. 

Fig.  98  shows  the  arrangement  of  a  Stirling  boiler 
for  burning  both  sawdust  and  oil.  This  is  arranged 
for  a  local  company  who  sometimes  have  sawdust  to 
burn  and  sometimes  not.  The  oil  is  burned  either 
alone  or  with  the  sawdust  and  the  ])lant  has  been 
found  to  operate  successfully.  Its  success  is  due  in 
part  to  the  heat  of  the  arch  immediately  over  the  oil 
which  tends  to  keep  it  ignited,  and  the  whole  distrib- 
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Fig.    95.     Heating  Coil   Made    From   One   I.,enst)i    of 
IVi    in.   Pipe. 
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Fig.    96.     Metliod   of   Unloading  an 


uted  draft  coming  through  the  grate  bars.  It  should 
be  mentioned  that  when  a  heavy  sawdust  fire  is  car- 
ried together  with  the  oil,  the  upper  doors  are  open 
slightly  to  furnish  air  exclusively  for  the  oil. 

F'ig.  99  shows  a  small  installation  comprising  a 
single  acting  pump,  coil  heater,  and  diaphragm  gov- 
ernor for  regulating  the  pressure.  Some  engineers  do 
not  like  a  single  acting  pump  for  oil  work  because  it 
is  not  quite  as  reliable  as  an  ordinary  duplex.  Per- 
haps it  is  not  any  more  unreliable  than  a  duplex  in 
actual  dependability,  but  when  out  of  action  it  can- 
not be  fixed  by  an  ordinary  engineer  unless  he  hap- 
pens to  be  an  expert  with  the  particular  make  of  pump 
in  question. 


h'"i 


— >*i7  ^i=3  ticf?  ty 

0  0  0  0  0  0  0  0  0 

0  0  0  0  0  0  0  0  0 

0  0  0  0  0  0  0  0  0 

0  0  0  0  0  0  0  0  0 

CT=o  cca3    (j=o  a=o  • 


^ '■■■■■' 


Fig.  97.     Metliod  of  Erecting  and  Supporting  Heating 
Coils. 


Fig.   98.     Stirling  Boiler  Arranged   for  Firing  Saw- 
dust  and    Oil. 

Fig.  100  shows  a  larger  installation  of  the  same 
character,  having  duplex  pumps  in  duplicate  and  coil 
heater,  diaphragm  governor  for  regulating  the  pres- 
sure, and  gas  drum  for  entrapping  oil  gas.  This  drum 
should  be  blown  from  time  to  time.  The  piping  is  not 
as  complicated  as  might  appear,  it  being  so  arranged 
that  the  pump  may  be  connected  either  to  suck  or  dis- 
charge, the  heater  being  cut  out  if  desired.  The  main 
switch  valves  are  for  oil.  Fig.  101  is  a  diagram  giving 
complete  explanation  of  all  connections  for  this  par- 
ticular oil  burning  system. 

Fig.  102  is  taken  directly  from  a  catalog  of  a  prom- 
inent manufacturer  and  is  printed  partly  because  it  is 
a  well  known  and  successful  type  of  burner  and  partly 
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is     ;i;t       Small    Oil    Burning   Set. 


Vig.  100.     L.arge  Oil  Burning  Set. 


TO  PUMPS   *N0 

LIVE   STCAM   av-PASS 

TO   COPPCR   COIL 


STCAM   VALVC 


PUMr-   GOVERNOR   AND 
PHCSSURE   REGULATOR 


LIVE    STEAM   ANb 
EXHAUST   BY. PASS 


EXHAUST    STEAM    TO 
—  COPPER   COIL  TO  HEAT 
OIL  IN  HEATER 

EXTRA  HEAVY  SCAMlCSS 
COPPER   COIL 
TESTED  300  POUNOS 

EXHAUST  f  POM  XOIL 
-OH   MEATcn   TESTED   JOG  POuNOS 


-'"  tC?^)    BLOWOUT    AND   CLE  AN  OUT 

■-',',. AT^''^-''^  POP   SANO.    OtRT   AND   WATEP 


Fig.    101.     Diagram    of   Connections 
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because  of  the  information  for  the  practical  engineer. 

Fig.    103    shows    the    construction    of   the    switch 

cocks  manufactured  and  used  bv  this  firm  and  shown 


Fig.    102.     A'ailou.s  Type.s   of  S.   &   F.   Burners. 
No.   00.      For  Melting  Brass.   Copper,    I..ead,    Ktc. 
No.  0.      For  Melting  Steel,  Iron.  Kit..  .\lso  for  Heat- 
ing Steel  and  Iron  for  Bending,  Flanging.  Ktc. 
No.    1.      For    Tempering.    Forging.    Annealing.    Etc., 
Also  for   Brick   and    Uine   Kilns,    lotc. 
For  Bakeries.  Oven.s,  Hetorts.  Healers.  Small 

Boilers.    Ktc. 
For   all   Standard   Makes   and   Sizes   i>f    Boil- 
ers.    Furnacs,    Kilns,     Ktc. 
4.      For    i.,iirBe    Boilers.    Furnaces,    lOtc,    in 
Genral. 


No.  2. 

No.   3 

No. 


burning  apparatus  for  steam  plants  to  practical  engi- 
neers, the  next  article  will  address  itself  to  the  same 
class  of  men  on  the  application  of  oil  to  industrial 
work,  such  as  cement  burning,  lime  kilns,  clay  and 
pottery  works,  terra  cotta,  vitrified  pipe,  fire  brick, 
red  brick,  copper  smelting,  reverberatory  furnaces, 
glass  works,  crematories,  and  other  uses. 

(To    Be    Continued) 


in  Fig.  99  in  connection  witli  the  installation.  It  will 
be  noted  that  there  is  a  by-pass  whereby  the  oil  can 
be  switched  by  for  a  few  moments  while  the  strainer 
is  being  cleaned — an  excellent  feature. 

Having  made  every  effort  to  explain  clearly  oil 


OIL  STORAGE  REGULATIONS  AT  PORTLAND. 

An  ordinance  has  been  introduced  at  the  Port- 
land City  Council  providing  that  storage  of  explosive 
oils  will  be  permitted  only  in  warehouses  and  dis- 
tril)uting  stations  built  according  to  strict  fire  rules  at 
least  500  feet  from  any  dwelling  and  2000  feet  from  the 
harbor  line.  A  distributing  station  may  consist  of 
street  storage  tanks  and  one-story  concrete  buildings 
for  warehouse  purposes.  The  amount  of  oils  allowed 
in  storage  at  one  time  is  limited  to  15,000  gallons.  AH 
tanks  must  be  built  above  the  ground  and  surrounded 
liy  an  earth  embankment  with  a  capacity  greater  than 
tlie  capacity  of  the  tank. 

l-'uel  oils  will  be  permitted  in  buildings  only  when 
storage  tanks  built  to  insure  safety  from  fire  or  the 
accumulation  of  gases,  are  installed.  Fuel  oil  may  be 
delivered  in  steel  or  wooden  tank-wagons  or  cars,  and 
may  be  kept  in  the  oil  companies"  distributing  stations 
in  quantities  large  enough  to  meet  daily  needs. 


Fig.   103.     Self-Cleaning  Oil  Strainer. 


PUBLIC  SERVICE  CONDITIONS  AT  SEATTLE. 

Public  service  corporations  of  Seattle  have  in- 
creased their  efficiency  in  handling  business  in  the  last 
eleven  vears  in  a  greater  ratio  than  the  increase  in 
population,  according  to  the  annual  report  of  A.  L. 
Valentine,  superintendent  of  public  utilities.  While 
the  population  in  that  period  increased  199  per  cent, 
the  gas  mains  were  increased  425  per  cent.  In  the 
same  period  the  number  of  street  cars  have  increased 
229  per  cent  and  the  street  railway  track  mileage  193 
jicr  cent. 

Despite  the  fact  that  the  earnings  of  the  Seattle 
Electric  Company  have  decreased  4.6  per  cent  in  the 
past  year,  the  report  shows  that  fifteen  additional  c.rs 
have  been  put  in  service. 

The  report  sets  forth  that  during  the  morning 
rush  hours  255  street  cars  are  used  to  handle  the 
traffic.  At  noon  but  175  are  in  use  and  in  the  even- 
ing 376.  In  proportion  to  population  It  is  shown  that 
Seattle  has  better  street  car  service  than  does  Cleve- 
land, which  has  only  94  per  cent  of  the  number  of  cars 
in  service  during  the  rush  hours  and  76  per  cent  in  the 
middle  of  the  day. 

To  ascertain  the  exact  character  of  service  being 
rendered  the  public  by  the  street  car  companies,  1826 
checks  were  made  during  the  year. 

The  report  also  holds  out  the  hope  that  the  Seat- 
tle Electric  Company  will  soon  reduce  its  rates  in  han- 
dling freight  and  parcels. 

It  is  predicted  that  the  municipal  car  line  will  be 
a  gre^t  buccess  and  that  it  will  also  contribute  to- 
wards the  success  of  the  city  lighting  plant  by  using 
a  part  of  the  day  load. 
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THE  SLIDE  VALVE  AND  ZEUNER  DIAGRAM." 

BY   ROBEUT   SIBLKV. 

Having  previously  noted  the  fundamental  laws  of 
thermodynamics  it  will  now  be  interesting  to  see  the 
practical  applications  we  have  for  these  laws  in  the 
operation  of  the  simple  steam  engine.  It  will  first 
be  instructive,  however,  to  enumerate  the  names  of 
the  different  parts  which  appear  in  the  operation  of 
the  simple  slide  valve  engine  and  consequently  let 
us  begin  with  the  slide  valve  itself.  In  his  excel- 
lent little  treatise  on  the  "Mechanics  of  Machinery," 
J.  N.  Le  Conte  of  the  University  of  California  has  set 
forth  some  simple  ideas  of  the  slide  valve.  In  the  con- 
siderations of  this  lecture  our  ideas  are  largely  drawn 
from  this  little  treatise. 


Fig.  34. 


Diagramatic  Representation  of  the  Details 
of  a  Simple  Slide  Valve. 


In  Fig.  34  we  have  a  diagramatic  representation 
of  the  simple  slide  valve.  Steam  is  either  admitted 
or  exhausted  in  the  cylinder  through  the  ports  S. 
When  exhaust  takes  place  the  valve  is  either  moved  to 
the  right  or  left  so  that  an  opening  is  made  from  S 
over  into  E  thereby  allowing  the  steam  to  escape 
from  the  cylinder.  In  the  diagram  the  valve  is  shown 
in  its  central  position.  That  portion  of  the  valve 
shown  at  e  is  known  .as  the  outside  lap,  while  that  por- 
tion shown  at  i  is  known  as  the  inside  lap  and  a  is 
the  width  of  the  port  opening.  It  will  be  seen  from 
the  considerations  of  the  Zeuner  diagram  that  the  pro- 
portions of  inside  and  outside  lap,  together  with  the 
valve  travel  have  very  important  relations  in  deter- 
mining the  steam  distribution  in  the  cylinder. 

Before,  however,  considering  this  in  detail  let 
us  see  how  in  general  the  simple  steam  engine  oper- 
ates. In  Fig.  35  we  have  diagramatically  represented 
a  steam  engine  cylinder  with  the  piston  over  at  the  ex- 
treme right  or  what  is  technically  known  as  the  head 
end  dead  point.  Beneath  the  representation  of  the  cylin- 
der is  seen  an  indicator  card,  while  to  the  left  is  a  dia- 
gramatic representation  of  the  crank  arm  and  the 
eccentric  arm.  It  is  to  be  noticed  that  the  crank  and 
eccentric  are  turning  in  a  counter-clock-wise  direc- 
tion. The  long  radial  black  line  represents  the  crank 
arm  and  the  short  line  the  eccentric  arm.  The  angle 
between  the  eccentric  and  crank  arm  is  seen  to  be 
greater  than  90  degrees,  the  amount  by  which  this 
exceeds  90  degrees  is  known  as  the  angle  of  advance 
and  is  usually  represented  by  the  Greek  letter  8. 
In  the  position  shown  in  Fig.  35  steam  is  being  ad- 

'This  paper  comprises  the  Fourteenth  Lecture  of  th»  series 
appearing  m  these  columns  entitled  "Primer  of  Applied  Ther- 
modynamics.- which  is  a  resume,  devoid  of  higher  mathe- 
matics, covering  the  essentials  of  a  series  of  lectures  now 
being  given  by  the  editor  of  this  journal  before  the  Mechanical 
h.ngineering   students   at   the   University   of   California 
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Fig.   35.     Point  of  Admission   of   Slide  Valve. 
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Fig.    36.     Point   of  Cut-Off   of   Slide   Valve. 


Fig.   37.     Point  of   Exhaust   of  Slide  Valve. 


Fig.   38.     Point  of  Compression   of  Slide  Valve. 

niitted  from  A  through  the  ports  into  C- which  shows 
the  piston  head  about  to  move  to  the  left,  thereby 
forcing  out  of  D  the  steam  which  has  been  fully  ex- 
panded in  the  stroke  just  completed,  into  the  exhaust 
port  B.  The  point  at  which  the  valve  allows  steam  to 
enter  the  cylinder  is  known  as  the  point  of  "admis- 
sion." This  operation  continues  until  we  arrive  at  the 
situation  shown  in  Fig.  36  where  it  is  seen  that  the 
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valve  is  just  about  to  prohibit  any  more  steam  enter- 
ing from  A  into  C.  This  then  is  known  as  the  point 
of  "cut-ofif"  and  from  now  on  to  the  end  of  the  stroke, 
the  steam  derives  its  energy  from  its  internal  supply. 
Such  an  expansion  we  have  seen  in  our  last  lecture 
is  said  to  be  adiabatic,  but  as  a  matter  of  fact  due  to 
the  condensation  of  steam  in  the  cylinder  it  approaches 
more  that  of  isothermal  expansion  than  that  of  adia- 
batic expansion. 

When  the  piston  head  has  arrived  at  D  as  shown 
in  Fig.  37,  the  exhaust  opens,  as  shown  in  the  figure, 
so  that  steam  is  allowed  to  escape  from  C  into  B. 
This  is  known  as  the  point  of  "cut-off"  and  it  is  evi- 
dently seen  that  the  inside  lap  of  the  valve  is  a  deter- 
mining feature  for  this  constant  of  valve  operation. 
The  piston  head  having  reached  the  end  of  its  stroke 
now  returns  to  the  right  and  when  it  has  arrived  at 


Fig.    39.     The    Zeuner   Diagram. 

the  point  shown  in  Fig.  38,  once  again  it  is  seen  that 
the  valve  prohibits  steam  from  escaping  from  C  into 
B,  nor  can  it  escape  into  .\,  therefore  we  have  a  com- 
pression of  the  steam  which  has  been  cooped  up  in 
the  cylinder.  This  then,  is  known  as  the  point  of 
"compression." 

It  is  plainly  seen  from  the  diagram  that  the  rela- 
tionship of  these  four  constants,  namely  the  point  of 
admission,  the  point  of  cut-off,  the  point  of  exhaust 
and  the  point  of  compression,  is  most  vital  in  the  .suc- 
cessful operation  of  the  steam  engine  and  it  is  the 
study  of  the  simpler  relationships  with  which  we  are 
concerned  in  this  lecture. 

It  is  shown  in  works  of  mathematics  that  the 
constants  of  the  valves  above  set  forth  are  related  as 
shown  in  Fig.  39.  This  method  of  representation  is 
known  as  the  Zeuner  diagram.  It  is  seen  that  the 
outside  lap,  inside  lap,  angle  of  advance  and  throw 
of  the  eccentric  which  is  usually  represented  by  r,  the 
same  being  one-half  the  total  valve  travel,  determine 
completely  the  point  of  admission,  cut-off,  exhaust  and 
compression  and  it  is  seen  that  when  certain  of  these 
constants  are  given  us  we  can  at  once  determine  the 
other  constants  of  the  valve. 


It  is  seen  that  the  valve  of  the  steam  engine  per- 
forms the  function  of  admitting  steam  alternately  into 
the  ends  of  the  steam  cylinder,  and  of  exhausting  the 
same  into  the  atmosphere.  Since  the  laps  are  put 
upon  the  slide-valve  as  shown  in  Fig.  34  to  work  the 
steam  expansively,  thus  drawing  from  the  steam  itself 
every  bit  of  stored  energy  possible,  the  laps  may  or 
may  not  be  the  same  at  the  two  ends. 

In  most  engines,  especially  those  designed  for 
high  speed,  it  is  desirable  to  have  the  steam  enter 
just  before  the  piston  is  ready  to  start  on  its  return 
stroke  in  order  that  steam  may  be  fully  admitted  at 
the  beginning  of  the  new   stroke.     The  amount   the 


F;g. 


40.     IlliLstration    of    Problem    Computation    by 
Means   of  the  Zeuner  Diagram. 


valve  is  open  at  the  beginning  of  the  stroke  is  known 
as  the  lead  and  is  denoted  by  v. 

Since  it  is  seen  that  the  four  crank  positions  can- 
not be  taken  arbitrarily  due  to  their  inter  relations 
one  with  the  other,  let  us  take  a  simple  example  and 
apply  the  Zeuner  diagram  to  its  solution.  In  measur- 
ing the  constants  of  a  certain  slide  valve  engine  it  was 
found  that  the  outside  lap  of  the  valve  measured  ^s  in. 
the  inside  lap  Vg  in.,  the  lead  3/16  in.  and  the  angle  of 
advance  was  found  to  be  30  degrees.  Looking  now 
for  an  instant  at  Fig.  40,  we  see  that  by  drawing  a  hor- 
izontal line  XX  and  a  vertical  line  .YY,  we  can  easily 
construct  a  Zeuner  diagram  and  find  the  points  of 
admission,  cut-off,  exhaust,  and  compression,  and  also 
find  the  throw  of  the  eccentric  r.  Thus  I  describe 
Xi  AYi  with  O'  as  a  center  and  radius  t  =  ■/&  in. 
I  then  lay  off  the  lead  AB  equal  to  3/16  in.  Again  I 
describe  a  circle  X=  L  Ye,  with  radius  i  =  ^  in  .  The 
line  C  O  C  is  made  so  that  an  angle  of  30  degrees  which 
is  the  angle  of  advance  is  made  with  the  vertical  line 
Y  O  Y.  I  erect  a  perpendicular  bisecting  the  line  O  B 
and  'intersecting  the  line  C  O  C  at  O'.  With  O'  as 
a  center  a  circle  is  now  described  passing  through  O 
and  B,  also  a  circle  with  the  same  radius  and  center 
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at  O"  is  described.  I  at  once  have  the  point  of  ad- 
mission at  Xi,  the  point  of  cut-off  at  Yi,  the  point 
of  exhaust  at  X=  and  the  point  of  compression  at  Y:. 
I  scale  off  C  O  which  is  the  valve  travel.  So  that  the 
Zeuner  diagram  is  most  practicable  and  useful. 

There  are  many  other  useful  applications  of  the 
Zeuner  diagram.  In  the  design  of  the  proportionate 
parts  of  the  slide  valve  it  plays  a  most  useful  role. 
The  student  is  advised  to  try  the  solution  of  the  fol- 
lowing and  thus  become  accustomed  to  this  method 
of  valve  analysis. 

Thermotwisters. 

1.  In  a  slide-valve  it  is  found  that  tlie  inside  lap  meas- 
ures 5/16  in..,  the  outside  lao,  7/16  in.,  the  lead  'g  in.,  and 
the  cut-off  is  .>,s  in.  stroke.  Construct  a  Zeuner  diagram, 
showing  all   the  other  valve  constants. 

2.  Sketch  an  indicator  card  for  the  above  engine,  assum- 
ing boiler  pressure  at  100  lb.  gauge,  and  the  engine  stroke 
12  inches. 


THE  COST  OF  DOING   BUSINESS." 

BY    U.    10.    F.XNNING. 

For  the  past  two  years  I  have  had  under  way  a 
careful  investigation  of  the  Electric  Business  in  gen- 
eral from  the  contracting  point  of  view.  I  have  found 
this  investigation  to  be  an  exceedingly  interesting 
j-iudy.  Any  industry  of  any  proportions  will  permit 
of  an  analysis;  such  analysis  will  evolve  the  theory  of 
business ;  and  this  theory  will  outline  the  systematic 
and  scientific  manipulation  of  the  capital  invested. 
There  is  an  underlying  basic  principle,  so  simple  that 
it  will  appear  almost  foolish  for  me  to  inention  it. 
It  is  this:  mani])ulations  are  either  a  success,  a  failure, 
or  mediocre  in  their  results.  Your  methods  and  your 
policies  of  business  are  right ;  or  they  are  wrong,  or 
they  are  passing  medium.      One  of  these  is  inevitable. 

Business  is  not  a  hap-hazard,  harem-scarem  busi- 
ness that  many  of  you  know.  It  is  not  a  business  for 
the  hands  and  the  feet  and  mouth.  It  should  appeal 
to  and  call  forth  an  entirely  different  part  of  man.  It 
is  a  work  for  the  brains,  for  the  ambition,  for  the 
energy.  How  often  we  are  greeted  with  the  watch 
word  "Well,  how  is  business?"  It  is  no  better  nor 
any  worse  than  you  make  it.  By  the  inevitable  laws 
of  cause  and  effect,  it  is  just  exactly  what  you  make  it. 
It  cannot  be  one  whit  better;  it  is  not  an  iota  worse.  I 
hear  many  of  you  cotnplain  of  business  conditions.  Do 
not  kick  at  them  for  they  are  not  to  blame ;  they  are 
the  inevitable  effect ;  you  are  the  cause.  You  are  the 
one  to  change.   "Know  thyself  and  stand  before  kings." 

How  would  you  begin  to  know  your  business? 
Y'ou  deal  in  two  commodities,  "Labor  and  Material." 
You  purchase  them  in  the  best  market.  You  know 
exactly  in  dollars  and  cents  what  you  have  to  pay  for 
them.  Granted  that  your  knowledge  of  these  mat- 
ters is  perfect ;  for  these  are  only  preliminaries.  You 
are  called  upon  to  estimate  upon  prospective  business : 
and  what  do  you  do?  Do  you  make  as  thorough  an 
investigation  as  the  proposition  demands?  Do  yott 
conceive  exactly  what  is  wanted  and  exactly  how  to 
do  it?  Do  you  figure  each  foot  of  the  w-ire.  loom, 
conduit,  moulding;  each  fitting,  and  each  accessory? 
Is  your  conception  before  hand,  what  the  finished  work 
will  be  afterward?      Have  vou  allowed  for  all  the  un- 


•Address   before    California   State    Association    of    Electrical 
Contractors'  1911  Convention  at  Santa  Catalina  Island. 


forseen  difficulties  and  long  chances?  Well,  granted; 
fi.r  these  are  still  only  preliminaries  in  business.  By 
this  method  you  arrive  at  the  exact  cost  in  dollars  and 
cents,  of  your  two  commodities,  "labor  and  material"; 
and  now  what?  You  have  now  arrived  at  your  great 
|)roblem.  You  are  now  at  the  point  so  faithfully  por- 
trayed by  that  famous  cartoon  of  an  electrical  con- 
tractor, "V\  hat  did  I  forget?" 

Gentlemen,  here  is  a  business,  for  no  preliminary 
artist.  This  is  a  main  event.  I  will  tell  you  what 
you  forget ;  the  ver\'  things  that  jirompt  you  to  leave 
the  ranks  of  the  wire-man  and  the  helper  to  launch 
into  business.  You  forget  the  part  that  you  should 
play  in  that  great  body;  civic,  social  and  commercial; 
from  which  you  draw  }-our  sustenance,  and  to  whicii 
you  should  contribute  your  part.  Remember  that 
you  are  receiving  civil  protection  and  civil  privileges 
fur  which  you  must  pay  in  the  form  of  U.  S.  Revenue 
tax.  State  Corporation  tax.  County  and  City  Personal 
tax.  Remember  that  there  are  social  movements 
conceived  and  fostered  by  your  commerce  chambers, 
V. hich  require  your  financial  and  moral  support.  Re- 
member your  social  clubs,  your  National  Association, 
vour  Local  Association,  all  striving  for  your  best  inter- 
ests and  worthy  of  your  aid.  You  should  be  morti- 
iied  to  he  the  drone  to  stand  back  from  any  cause 
whatsoever  and  see  your  neighbor  in  business  put  his 
>'.ioulder  to  the  wheel  in  the  interests  contributing  to 
your  progress.  And,  believe  me,  gentlemen,  you  will 
I)e  pinched  and  starved  by  your  own  inertia  in  these 
matters.  Launch  out  and  take  your  place  among  men 
<jf  affairs,  for  it  is  your  birthright  in  so  far  as  you 
will  appear  to  grasp  it. 

I'^urther,  you  forget  that  you  have  an  establish- 
ment to  maintain.  Rents,  telephone  l)ills.  light  bills. 
;ind  other  absolutely  necessary  bills  come  each  and 
every  month.  Fixtures,  sales  equipment,  construction 
(■(luipment,  factory  equipment,  are  the  breath  and 
energy^  of  your  business.  They  are  to  your  business 
what  costly  apparel  and  reputation  and  prestige  are  to 
man.  Why  do  your  business  neighbors  install  marble 
stairways,  fixtures,  elaborate  display  in  electric  light- 
ing when  it  all  swells  the  fund  of  over-head  expense? 
i  )o  you  expect  them,  in  a  business  way.  to  be  the 
good  spender  to  cast  pearls  in  your  way,  while  you 
knowingly,  or  otherwise  play  the  part  of  the  piker'' 
Xo,  you  are  judged  by  your  overhead  and  those  ele- 
ments contributing  to  it.  I  am  not  touting  a  business 
fop  or  a  snob.  There  are  inflated  overhead  expenses 
c\erywhere.  The\'  are  diseased  overheads.  But  I 
speak  of  overheads  that  are  the  product  of  the  finer 
liisiness  understanding  based  upon  knowledge  of  all 
the  elements  of  human  nature  that  contribute  to  busi- 
less  life. 

You  still  forget.  What  protections  have  you 
1  •laced  on  your  commodities?  Fire  insurance,  and  life 
insurance  are  necessary  in  your  home.  \\'hy  shotild 
tliey  not  be  put  in  your  business?  AVe-have  with  us 
ti'day  representatives  of  the  jobbing  interests.  Did 
a:iy  of  them  ever  ask  you  if  you  carried  fire  insurance, 
life  insurance,  employee's  liability  insurance?  Xo? 
Well,  we  do;  whether  they  know  it  or  not;  whether 
they  have  ever  thought  of  it  as  being  a  protection  to 
'.heir  interests;  we  have  felt  it  necessary  to  draw  this 
Imlwark  of  strength  and  protection. 

You  still  forget.      Have  any  of  you  ever  lost  any 
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money?  Have  you  ever  had  to  make  improvements, 
extensions  and  repairs?  Have  you  money  invested 
that  might  make  good  interest  for  you  if  placed  else- 
where? Your  losses,  improvements,  interest,  and  re- 
pairs flow  into  this  overhead  expense. 

There  are  many  electric  contractors  who  do  their 
own  work,  and  therefore  figure  that  they  have  only  a 
light  overhead  expense.  I  would  not  for  the  world 
speak  discourteously  nor  disjjaragingly  of  your  efforts 
and  your  business.  Personally  I  am  far  more  liable 
to  rap  the  man  who  has  not  learned  his  business 
tiirough  the  soiled  hand  route.  In  the  first  place,  you 
have  a  greater  percentage  of  overhead  expense  than  the 
contractor  who  only  handles  his  business.      Mind  you, 

T  am  not  speaking  of  diseased  overheads.       Tell  me 

How   is    it   possible    for   ten    wireman   contractors   to 
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mate,  what  will  you  add  oh?  Some  of  vou  add  on 
ten  per  cent  and  hesitate,  watching  developments;  a 
few  of  you  add  on  twenty  per  cent  and  hold  your 
breath ;  a  very  few  add  twenty-five  per  cent  and  feel 
like  a  trust.  Gentlemen,  to  cover  a  twenty  per  cent 
overhead  and  ten  per  cent  profit,  there  is  no  rule  in 
arithmetic  or  law  in  figuring  that  will  permit  you  to 
add  a  lesser  per  cent  to  the  costs  of  your  commodities 
than  42  6-7. 

Still  there  are  those  among  you  who  figure  your 
work  '^below  cost."  There  are  those  among  you 'who 
honestly  agree  to  take  your  work  for  "Cost"  plus  ten 
per  cent."  There  are  those  among  you  who  take 
contracts  "below  cost"  to  get  the  fixtures,  to  get  the 
extras,  to  get  the  future  business,  to  keep  some  other 
contractor  from  getting  the  job.      These  are  but  mere 


reduce  their  separate  overheads  to  the  same  percentage  trirV<=  r.f  ti..  ...    <>       ;.         i    j 

on  the  aggregate  of  business  done,  as  that  jier  cent  of  Ire  tt  fit    -  1""              '"f/  demorabzmg  mfluences 

overhead  of  one  electric  contractor  handling  the  same  Z'Z' '^  IZ  't.  '^r/l^^^^llt^l'.t'ri^./^-^:  Pf  ^.°" 
amount  of  busniess  as  the  ten :       It  is  not  reasonable 


the  great  basic  principles  of  economy  in  overhead  ex- 
i;enses  lies  in  the  combination  of  interest.  Every 
minute  of  your  time  that  is  spent,  and  on  which  there 
is  not  a  set  price  of  return  to  you,  is  a  portion  of  your 
overhead  expense,  in  the  .same  amount  that  this  effort 
would  cost  you  in  open  market.  It  matters  not  where 
the  hands  of  the  clock  stand ;  an  effort  costs  you  as 
much  at  12  o'clock  at  night  as  it  would  at  12  o'clock  at      '^""^  ^'"^  cents)    cost  on   any  process  or  transaction? 


rown  to  the  age  of  a  full  sized  man.  who  knowingly 
or  otherwise,  figures  his  work  to  lose  money,  vvh'o 
deliberately  takes  the  chances  of  a  gambler,  only  to 
make  up  the  lost  change  from  his  invested  capital,  as  a 
business  man  is  an  enigma,  and  beyond  my  under- 
standing. 

Now  speaking  of  costs,  how  many  of  you  have 
a  system  that  shows  you  the  real  old  hard  cash   fdol- 


noon.  Every  cent  spent  for  which  there  is  no  set 
price  of  return  is  also  a  portion  of  your  overhead 
expense.  At  the  end  of  the  year  when  the  total  of 
your  efforts  are  considered,  when  you  separate  the 
wheat  from  the  chaff,  the  wire-man  contractor  will 
find  that  the  chaff  will  form  considerable  percent  of 
the  product  at  hand.  (I  will  quote  statistics  on  this 
later.)  In  the  second  place  tell  me  how  is  it  possible 
for  you  to  accumulate  a  fund  for  an  overhead  expense, 
unless  you  figure  it  in  every  business  transaction  as 
you  go  along? 

A  contractor  who  has  an  overhead  successfully 
in  operation  does  not  need  to  figure  a  starting  load  at 
all,  but  only  the  running  load.  I  say  to  you  all.  who 
are  flinching  at  your  overhead  expenses,  who  do  not 
feel  the  value  of  the  overhead  or  the  necessity  for  it, 
take  a  brace.  It  is  the  protection,  the  strength,  the 
cnerg\%  the  ambition,  the  intelligence,  the  life,  and 
the  soul  of  your  business. 

Recent  reports  of  the 'National  Association  show 


\Vhat  actual  foundation  have  you  for  your  Estimating 
Costs,  as  determined  from  your  "Real  Costs?"  What 
does  it  cost  to  sell  a  socket,  to  install  a  fuse,  to  wind 
an  armature ;  to  sweep  your  floors,  to  run  your  errands, 
to  keep  your  books?  Do  you  know  at  any  time(  and 
all  times)  where  any  cent  (or  every  cent)  is  spent,  and 
the  value  of  such  expenditure?  Does  your  system 
have  sense  enough  to  show  where  every  cent  is  all  the 
time?  Does  it  show  cost  to  the  cent  on  every  trans- 
action and  process  of  your  business?  Gentlemen,  I 
can  state  that  you  can  easily  keep  such  a  system  for 
SI 00,000  business  with  one  stock  boy.  one  bookkeeper, 
and  one  stenographer.  It  would  indeed  be  a  pleasure 
to  me  to  show  you  how  simple  it  is  to  keep  such  a 
system,  but  that  is  a  matter  of  detail  onlv. 

Our  great  crying  need  in  the  Electrical  Contract- 
ing business  or  any  other  business  is  for  men,  faithful, 
conscientious,  energetic,  ambitious  men.  Such  men 
are  not  made:  they  are  born.  Give  me  the  man  who, 
as  a  boy,  carried  a  broken  slate:  who  wrote  the  capitals 


firstly  that  the  percentage  of  overhead  exjjcnse  runs     as  well,  when  he  was  only  asked  to  write  small  letters; 


inversely  with  the  amount  of  business.  They  show 
secondly,  that  there  is  an  average  overhead  expense 
of  approximately  20  per  cent. 

Now  there  is  no  good  reason  why  any  of  you 
should  consider  a  lesser  percentage  than  20  per  cent 
as  a  consistent  rate  of  overhead. 

Lest  you  still  forget,  there  is  j'et  to  be  considered 
the  one-tenth  tithe.  No  enterprise  of  the  proportions 
of  an  electric  contracting  business  should  be  satisfied 
with  less.  It  is  barely  good  interest  upon  good 
security.  It  is  now  absolutely  necessary  in  continuing 
with  our  problem  of  estimating,  for  us  to  consider  not 
only  initial  cost  of  your  two  commodities  "labor  and 
material,"  but  also  the  additional  cost  of  your  overhead 
expense  and  your  profit.  Starting  with  the  cost  of 
vour  commodities  as   the  known    factors   in   the  esti- 


who  did  the  chores,  morning  and  pight,  and  felt  the 
responsibility  of  them.  Give  me  the  man,  whose 
knowledge  is  self-earned,  resting  upon  the  firm  founda- 
tions of  youthful  training,  who  has  the  courage  of  his 
convictions  to  call  a  spade  a  spade,  whose  actions  of 
today  can  be  depended  upon  tomorrow. 

Confidence  will  be  the  key-note  of  your  success  ir 
an  attempt  to  raise  the  standards  of  the  Electrical 
Contracting  Business;  and  the  vehicle  of  this  con- 
fidence is  the  association.  Confidence  comes  with 
understanding  of  what  the  other  fellow  is  doing  and 
the  association  is  the  medium  for  acquaintanceshiii 
among  fellows.  It  is  the  medium  of  interchange  oi 
ideas.  The  organ  for  adapting  methods.  It  should 
be  as  a  school  for  instruction,  a  tower  of  strength  in 
ihe  uplift  of  the  Electrical  Fraternity. 
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Tliat  J.  P.  .Morgan  has  taken  ten  million  dollars 
in  Pacific  Gas  &  Electric  bonds  is  doubly  significant, 
exhibiting  this  financier's  confidence  in  the  stability  of 
Western  progress  in  general  and  in  hydroelectric  se- 
curities in  particular. 


By  his  fortunate  escape  from  death  by  electric 
shock,  H.  C.  Inman,  foreman  with  the  Portland  Rail- 
way, Light  &  Power  Company,  confirms  the  conten- 
tion that  fatality  is  dependent  not  so  much  upon  the 
voltage  as  upon  the  path  of  the  current.  In  other 
words  the  current  did  not  pass  through  a  vital  part, 
though  the  voltage  was  11,000. 


Tn  this  day  of  scientific  economy  it  seems  strange 
that  the  officials  of  the  Los  .Angeles  Gas  &  Electric 
Company  should  suffer  a  police  court  fine  because  of 
smoky  stacks.  It  needs  not  the  decision  of  the 
Superior  Court  as  to  the  constitutionality  of  the  smoke 
ordinance  to  convince  an  unbiased  engineer  of  the 
wastefulness  of  insufficient  combustion  made  evident 
by  clouds  of  black  smoke. 


The  finance  committee  of  the  Los  Angeles  City 
Council  ha.=  recommended  that  the  municipality's 
public  utilities  board  surrender  its  power  to  the  new 
California  Public  Service  Commission.  The  argu- 
ments in  favor  of  this  move  are  so  many  and  those 
opposed  so  few  that  but  little  difficulty  should,  be  ex- 
perienced in  inducing  the  voters  to  transfer  these  im- 
portant duties. 


It  is  doubtful  whether  even  the  most  radical  of 
water  power  conservationists  will  indorse  the  opinion 
of  a  prominent  Pacific  Coast  oil  producer  that  the  use 
of  electricity  in  developing  petroleum  is  not  conducive 
to  the  best  interests  of  the  industry,  because  fuel  oil  is 
competitive  with  hydroelectric  power.  As  a  means  for 
equalizing  production  and  consumption  this  method 
would  prove  as  ineffective  as  it  is  foolish. 


The  old  adage  of  an  ounce  of  prevention  being 
worth  a  pound  of  cure  does  not  hold  true  in  the  case 
of  protecting  wooden  piles  from  the  home-making 
propensities  of  teredos  and  other  marine  borers.  The 
various  preservative  treatments  merely  postpone  the 
day  of  tendability,  where  as  recent  experiments  at 
.Seattle  have  demonstrated  that  an  electric  current  of 
high  amperage  and  low  voltage  will  poison  these  pests 
by  liberating  large  volumes  of  chlorine  as  the  result 
of  electrolvsis. 


At  Butte,  Montana,  the  past  year  has  witnessed 
marked  reductions  in  the  cost  of  producing  copper  by 
the  scientific  application  of  power.  .A  saving  of  from 
one  and  a  half  to  two  cents  a  pound  has  resulted  from 
the  substitution  of  compressed  air  for  steam  hoisting 
of  ore  and  the  use  of  electricity'  in  underground  pump- 
ing, haulage  and  ventilation.  In  the  opinion  of  the 
State  mining  inspector  this  should  prolong  the  effect- 
ive life  of  the  camp  at  least  twenty  years,  as  the  lower 
grade  ores  can  now  be  mined  at  a  profit.  Thus  is 
electricity  repaying  the  debt  it  has  long  owed  mining. 
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Gone !     Gone  forever !     Like  the  rushing  waters 
another  year  has  spent  its  force  in  driving  the  eternal 
wheels  of  time  and  hurried  on  its 
Turning  the  way  to  the  ocean  of  oblivion.    One 

Lgg^f  more  click  has  been  registered  by 

time's  infinite  meter,  whose  gears 
turn  not  backward  and  whose  dial  has  no  limit.  The 
old  year  is  thrown  on  the  scrap-heap  of  the  ages  and  a 
new  one  is  installed  in  its  place.  Yet  the  energy  of 
this  old  year  transmitted  to  the  distant  future  will  be 
the  motive  power  for  new  achievements  in  the  world 
of  progress. 

These  mutations  of  time  we  think  about  and 
commemorate,  forgetting  that  there  was  no  old  year 
and  is  no  new,  that  time  is  but  an  arbitrary  measure- 
ment of  duration,  that  what  we  call  marks  on  its  dial 
are  the  veriest  figments  of  our  imagination,  and  merely 
enable  us  to  mark  off  that  transient  piece  of  the  cease- 
less stream  with  which  we  are  momentarily  in  con- 
tact. 

The  year  to  come  dift'ers  no  more  from  the  year 
that  is  gone  than  do  two  ticks  of  the  same  clock ;  they 
are  only  two  atoms  of  time.  This  new  year  will  be  like 
other  years,  with  their  complements  of  success  and 
failure,  hopes  and  disappointments,  joys  and  sorrows. 
From  the  hour  we  greet  it  with  "Hail"  to  the  day  we 
say  to  it  "Farewell,"  we  will  only  repeat  the  song  of 
the  ages,  which  no  man  has  yet  understood. 


Co-operation  has  been  tried  and  found  wanting  as 
a  panacea  for  business  ills.       It  is  under  the  bane  of 
the  Sherman  law,  and  until  that 
A  Harmonious  fh'H    instrument    is    either    sharp- 

New  Year  ened  or  discarded  the  co-operator 

must  remain  under  the  glance 
askance.  Like  destructive  competition,  constructive 
co-operation  has  proved  inadequate.  Why?  The 
theory  of  co-operation  requires  that  ever\-body  get  to- 
gether. In  practice  some  are  left  out.  Its  fallacy  lies 
in  its  exclusiveness. 

In  the  electrical  business  there  have  been  organi- 
zations of  manufacturers  which  did  not  include  job- 
bers ;  associations  of  jobbers,  which  did  not  contain 
contractors ;  federations  of  contractors  which  did  not 
recognize  others  and  agreements  among  all  these 
which  did  not  seek  public  confidence.  Public  partici- 
pation is  the  one  thing  that  is  lacking  to  raise  co-oper- 
ation to  the  higher  plane  of  harmony. 

Harmony  is  all-inclusive  and  has  a  deei)er  and 
more  essential  meaning  than  co-operation.  It  seeks 
the  good  of  all  concerned,  whether  supplier  or  con- 
sumer. Once  its  spirit  is  thoroughly  infused  there 
will  he  no  need  for  the  Sherman  or  any  other  law,  as 
all  will  be  working  for  the  common  welfare.  Aptly 
designated  as  "the  strength  and  support  of  all  so- 
cieties" we  would  especially  recommend  harmony  to 
the  consideration  of  the  newly  formed  Electrical  De- 
velopment League. 


The  time  honored  or  time  dishonored  expression 
heading  this  editorial,  first  brought  to  life  by  the  elder 
Vanderbilt,  as  alluded  to  in  the  re- 
The  Public  cent  remarks  of  Glenn  C.  Webster 

Be  Pleased  before   the   electrical   men   at   San 

Francisco,  California,  has  certainly 
softened  in  recent  years  to  the  more  highly  euphonious 
terms  "the  public  be  pleased." 

And  well  it  may. 

The  highly  centralized  and  specialized  mode  of 
modern  life,  both  in  business  and  in  the  home,  make 
a  perfectly  oiled  industrial  mechanism  imperative.  Let 
little  Willie  awaken  without  the  heat  and  water  to 
supply  the  "inner  boy"  and  whoever  said  that  the 
place  of  torture  set  aside  for  the  wicked  in  the  next 
world  was  the  worst  imaginable  will  soon  revise  his 
ideas.  Let  the  pulse  of  the  great  city  cease  its  trans- 
portation throbs,  or  cut  short  its  arteries  of  supplies 
for  one  brief  month  and  it  is  beyond  human  intelli- 
gence to  predict  the  result. 

And  so  it  is  that  when  the  very  life  and  welfare 
of  men  are  so  dependent  upon  the  great  utilities,  it 
behooves  those  serving  the  public  to  lend  an  attentive 
and  reasonable  ear  to  just  demands  and  complaints.  ^ 

It  would  seem  hard  to  have  fairer,  more  intelli- 
gent men  at  the  helm  of  our  Western  corporations. 
Though  not  generallv  known,  statistics  which  have 
been  "^carefully  and  quietly  collected  to  compare  the 
proportion  of  complaints,  for  instance,  in  our  mer- 
cantile establishments  as  compared  to  those  registered 
against  the  corporations  now  so  prominently  in  the 
public  eve,  are  most  flattering  to  the  latter  class.  The 
honor  then  ^vould  seem  to  be  due  to  the  painstaking 
care  with  which  our  Western  public  service  corpora- 
tions are  endeavoring  to  live  up  to  the  new  golden 
rule  "the  public  be  pleased." 


He  who   delights  in  the   fallacies  and   fancies   of 
mathematical  recreations  and  pastimes  is  often  over- 
come with  the  apparent  complete 
Some  More  proof  of   some   mathematical    law 

Arithmetic  which    goes    to    demonstrate    the 

very  opposite  of  what  he  knows  to 
be  the  truth.  The  young  college  chap  goes  home  on 
a  Christmas  vacation  and  proudly  proves  to  father  on 
New  Year's  Day  that  there  are  two  ducks  on  the 
plate  instead  of  one.  The  old  man  is  overcome  with 
the  logic,  yet  his  forceful  answer  is  to  help  himself 
to  the  only  duck  and  invite  his  son  to  take  the  other. 

And  so  it  is  in  the  every  day  run  of  life. 

The  Southern  Pacific  Company  which  is  spending 
its  thousands  in  furnishing  its  library  cars  with  every- 
thing that  goes  toward  boosting  the  West  will  be 
repaid  many  times  over  for  its  consistent  efforts 
though  at  the  start  the  contrary  may  seem  more  likely 
to  happen.  A  svstematic  education  Joes  more  for  the 
upbuilding  of  an  empire  than  any  other  factor  in  its 
growth. 

The  Journal  feels  flattered  thfit  it  has  been  ac- 
corded the  privilege  by  the  Southern  Pacific  Com- 
pany to  assist  in  this  educational  campaign  by  having 
its  pages  open  to  the  thousands  of  tourists  on  all 
Southern  Pacific  trains  seeking  opportunities  in  the 
West.  One  of  the  greatest  assets  of  the  West  is  its 
enormous  power  possibilities.  The  great  international 
exposition  of  1915  will  exploit  these  human  projects  m 
embryo  and  if  we  shall  be  able  to  contribute  our  mite 
toward  establishing  commercial  supremacy  for  the 
West  our  little  problem  in  arithmetic  which  we  have 
worked  upon  now  for  these  twenty-five  years  will 
have  been  successfully  solved. 
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PERSONALS. 
W.  W.  S.  Butler,  manager  of  the  Stockton  Gas  &  Electric 
Company,  of  Stockton,  is  at  San  Francisco. 

C.  D.  Garcelon,  head  of  the  Link  River  Electric  Company, 
of  Klamath  Falls,  Ore.,  is  at  San  Francisco. 

Prank  P.  Dunn  and  J.  R.  Duffy  of  the  Bay  Cities  Home 
Telephone  Company,  were  at  Los  Angeles  during  the  past 
week. 

K.  G.  Dunn,  electrical  engineer  with  Hunt,  Mirk  &  Com- 
pany, has  returned  to  San  Francisco  from  a  business  trip 
to  Portland. 

W.  M.  Wells,  assistant  engineer  of  the  Oregon  State  Rail- 
road Commission,  has  resigned  to  take  a  position  with  thB 
California   Commission. 

William  C.  Faber,  formerly  with  the  Commonwealth 
Electric  Company,  of  Chicago,  is  now  with  the  iiower  contract 
department  of  the  Great  Western  Power  Company  at  San 
Fiancisco. 

S.  L.  Shuffleton,  of  Stone  &  Webster,  has  arrived  at  San 
Francisco  from  Fresno.  His  firm  has  supervision  of  an  im- 
portant development  on  Big  Creek  for  the  San  Joaquin  Light 
&   Power  Coriwration. 

R.  J.  Chapman,  formerly  manager  of  the  Fowler  Utilities 
Company  at  Fowler,  Indiana,  is  looking  over  the  ])Ower  and 
light  field  on  the  Pacific  Coast  with  the  idea  of  making  per- 
manent affiliations  there. 

A.  F.  Hockenbeamer,  vice-president  and  treasurer  of  the 
Pacific  Gas  and  Electric  Co.,  is  at  New  York  where  he  concluded 
the  arrangements  for  the  sale  of  |10,00O,0Ot)  of  the  Company's 
bonds  to  J.  P.  Morgan. 

P.  D.  Fraser,  formerly  sales  engineer  with  the  San  Fran- 
cisco office  of  the  General  Electric  Company,  is  now  with 
the  company's  Portland  office,  where  he  will  continue  to 
make  a  specialty  of  high  tension  equipment. 

Elam  Miller  has  resigned  as  commercial  engineer  of  the 
I'acific  Telephone  &  Telegraph  Company  to  accept  a  position 
with  the  American  Telephone  &  Telegraph  Company  in  New 
■^  ork.       C.  P.  Morrill  has  been  appointed  to  succeed  him. 

D.  C.  McWatters,  vice-president  of  the  corporation  repre- 
senting the  Kuhn  interests  in  Idaho,  is  at  San  Francisco. 
This  Pittsburg  syndicate  is  now  making  a  prominent  feature 
of  supplying  electric  power  for  heating  purposes  in  Idaho  and 
elsewhere. 

Paul  Lebenbaum,  electrical  engineer  with  the  Southern 
Pacific  Company  at  Portland,  spent  the  past  week  at  San 
I-'rancisco  arranging  for  papers  to  be  presented  at  the  Pacific 
Coast  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers at  Portland  in  April. 

Fred  L.  Webster,  Pacific  Coast  manager  for  the  Allis- 
Chalmers  Company,  returned  to  his  San  Francisco  headquar- 
ters during  the  past  week,  after  visiting  the  factory  at  Mil- 
waukee. The  company's  office  has  been  removed  to  tho 
ground  floor  of  the  Rialto  Building. 

Louis  C.  Kelsey,  of  Portland,  Ore.,  has  been  employed 
by  the  Oregon  State  Board  of  Health  to  prepare  a  report  and 
estimates  on  cost  and  results  of  constructing  a  gravity  water 
system  from  Clear  Lake  in  the  Cascade  Mountains  to  the 
state  institutions  at  Eugene  and  Salem  and  for  providing 
adequate  water  for  the  cities  and  towns  from  Eugene  to  Salem. 

Wynn  Meredith,  Pacific  Coast  manager  for  Sanderson  & 
Porter,  of  New  York,  who  has  returned  to  his  San  Francisco 
office  from  British  Columbia,  announces  that  the  lowest  bid 
on  the  new  water  works  system  for  the  city  of  Victoria  was 
that  of  the  Westholme  Lumber  Company,  amounting  to 
$1,169,720.  Their  bid  was  for  a  reinforced  concrete  conduit 
flow  line  and  included,  also,  the  steel  pressure-pipes,  dams, 
reservoirs,  etc.,  and  all  of  the  work. 


IN     MEMORIAM. 
Daniel    Carroll    Hemingray,    secretary    and    treasurer   of 
the   Hemingray   Glass   Company   of  Covington,   Ky.,   died   De- 
cember 14,  191 1. 


TRADE    NOTES. 

Stone  &  Webster  Engineering  Corporation  announce 
the  change  of  their  offices  from  East  Water  and  East  Taylor 
streets  to  room  613  Lumbermen's  Building,  Portland. 

B.  A.  Hansen,  assistant  engineer  for  the  Evans-Dickson 
Company  of  Portland  and  Tacoma  is  superintending  the  in- 
stallment of  the  street  lighting  system,  at  Pasco,  Washington, 
for  which  the  above  company  has  the  contract. 

The  Standard  Underground  Cable  Company  has  been 
awarded  the  contract  for  furnishing  underground  cable  re- 
quired for  use  of  the  San  Francisco  Department  of  Electricity 
during  the  current  fiscal  year,  and  also  cable  requirod 
in  the  construction  of  underground  conduit  on  Polk  street 
for  the  fire  and  police  signal  system. 

Work  is  being  rushed  on  the  erection  of  the  Pacific  Gas 
&  Electric  Company's  Curtis  turbine  generating  sets  at  Station 
A.,  San  Francisco,  and  at  Station  C,  Oakland.  Sixteen  car- 
loads of  parts  for  the  15,000  kw.  turbine  for  the  former  station 
arrived  during  the  past  week.  Hunt,  Mirk  &  Company  have 
a  number  of  men  installing  the  Worthington  surface  con- 
densers at  both  stations.  The  condenser  base  of  one  of  these 
turbines  weighs  75  tons. 

The  Fort  Wayne  Electric  Works  furnishing  the  switch- 
board ani  control  apparatus  for  the  Southern  Sierras  Power 
Company  to  tie  in  and  operate  their  new  transmission 'line 
with  that  of  the  Nevada,  California,  Power  Company,  a' 
Bishop,  Cal.  The  Southern  Sierras  line,  which  is  to  be  2;' 
miles  in  length,  is  designed  to  operate  ultimately .  at  15( 
000  volts  and  the  potential  transformers,  etc.,  are  built  li^ 
operate  on  this  voltage.  The  switches  will  be  air-controUed 
and  a  small  Ft.  Wayne  air  compressor,  motor  driven,  to- 
gether with  an  air  receiver  Is  being  furnished  under  this  con- 
tract. 

R.  B.  Elder,  Pacific  sales  agent  for  The  Ideal  Electric  & 
Manufacturing  Company,  reports  the  following  recent  sales: 
A  complete  induction  motor  equipment  tor  the  new  shops, 
on  the  Oakland  Estuary,  of  the  Atlas  Gas  Engine  Company ; 
motor  equipment  for  the  shops  of  the  Fess  System  Company, 
also  the  Pacific  Gear  &  Tool  Works;  the  installation  in  the 
new  Pantages  Theatre  of  two  175  r.p.ra.  special  fan  blower 
motors;  a  ten  ton  crane  eqiiipped  with  three  slip  ring  motors 
for  the  Best  Gas  Traction  Company,  also  an  order  from  this 
company  for  twenty-five  equipments  for  their  new  combined 
harvester,  each  equipment  consisting  of  a  20  kw.  generator, 
15  h.p.,  variable  speed  motor  and  7%  h.p.,  induction  motor 
with  controllers;  twenty  Type  "A",  3  phase,  220  volt  induc- 
tion motors  to  the  Mare  Island  Navy  Yard,  ranging  in  sizes 
from  1  to  20  h.p.;  Nevada  Petroleum  Company,  a  75  kw.,  a.c. 
generator  equipment. 


GENERAL  ELECTRIC  COMPANY  IN  NEW  OFFICES. 
Beginning  with  the  first  of  the  new  year  the  San  Fran- 
cisco offices  of  the  General  Electric  Company  will  be  sit- 
uated on  the  seventh  and  eighth  floors  of  the  Rialto  Build- 
ing at  New  Montgomery  and  Mission  streets.  The  new  quar- 
ters are  more  commodious  and  convenient  than  those  whic'i 
the  company  has  occupied  in  the  Nevada  National  Bank 
Building  for  the  past  five  years  and  this  change  reflects  the 
tremendous  business  strides  that  this  company  has  made  on 
the  Pacific  Coast  during  this  period. 


REMOVAL  NOTICE. 

On  and  after  January  1,  1912,  the  Fort  Wayne  Electric 
Works  and  Sprague  Electric  Works  of  the  General  Electiir; 
Company  will  be  located  in  their  new  offices.  Rooms  301-313 
Rialto  Building,  San  Francisco. 


December  30,  1911.] 
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NOTES  ON  ELECTRICAL  DEVELOPMENTS  FOR  1911— 
GENERAL  ELECTRIC  COMPANY. 
Electric  Railway  Development. 
The  past  year  has  witnessed  much  activity  in  the  increase 
of  equipment  by  electric  railways  in  all  sections  of  the  coun- 
try, the  electrification  of  steam  railroad  lines  and  the  de- 
velopment of  electric  railway  apparatus.  Of  particular  inter- 
est is  the  marked  tendency  towards  the  replacement  of  exist- 
ing power  stations  having  units  of  small  capacity  with  cen- 
tralized power  plants  containing  large  Curtis  turbine  units. 
On  the  Pacific  Coast  the  United  Railways  of  San  Francisco 
have  installed  a  9000  kw.  Curtis  turbine  unit  to  act  as  an 
auxiliary  to  the  water  power  system  of  the  San  Francisco  & 
Sierra  Power  Company.  This  is  the  second  unit  of  this 
lype  and  capacity  which  this  company  has  installed. 

The  tendency  towards  the  installation  of  large  units 
noted  in  power  station  construction,  also  extends  to  the  sub- 
ftations.  These  include  six  1000  kw.  G.  E.  motor  generator 
sets  for  the  Portland  Railway,  Light  &  Power  Company,  one 
1500  kw.  motor  generator  set  for  the  United  Railways  Com- 
pany of  San  Francisco,  one  1.500  kw.  rotary  converter  for  the 
Pacific  Electric  Railway,  of  Los  .\ngeles,  and  five  500  kw. 
1200-volt  rotary  converters  for  the  Oregon  Electric  Railway 
cl  Portland. 

The  gratifying  results  secured  with  the  use  of  General 
Electric  commutating  pole  railway  motors  has  resulted  in 
placing  of  large  orders  for  this  type  of  motor,  both  for  the 
efjuipment  of  new  cars  and  the  replacement  of  older  type 
motors.  Among  other  important  installations  were  fifty 
70  h.p.  four-motor  equipments  for  the  Pacific  Electric  Rail- 
way, of  Los  Angeles,  eighty  50  h.p.  four-motor  equipments 
for  the  United  Railroads,  sixty  50  h.p.  two-motor  sets  for  the 
Oakland  Traction  Company,  and  130  70  h.p.  two-motor  sets 
for  the  Portland  Railway,  Light  &  Power  Company. 

Perhaps  the  most  important  development  in  electric  rail- 
way apparatus  that  has  been  made  during  the  past  year  is 
the  G.  E.  "light  weight"  railway  motor.  A  50  h.p.  G.  E. 
"light  weight"  motor  weighs  750  lbs.  less  than  motors  of 
the  same  capacity  now  in  general  use. 

During  the  i)ast  year  a  number  of  steam  railroad  com- 
panies have  either  commenced  operation  of  electrified  lines, 
or  have  placed  orders  for  additional  electrical  equipment.  In 
.June  the  Southern  Pacific  railroad  commenced  the  operation 
of  its  electrified  suburban  lines  in  the  vicinity  of  Oakland, 
Cal.  These  lines  are  operated  with  the  1200-volt  direct  cur- 
lent  railway  system — the  initial  installation  including  sixty- 
five  ijiotor  cars,  each  equipped  with  four  G.  E.-207  (125  h.p.) 
motors  and  Sprague  General  Electric  type  M  control.  The 
overhead  trolley  system  is  used,  current  being  supplied  by 
twenty  750  kw.  G.  E.  rotary  converters  connected  two  in 
series. 

1200-Volt    Direct    Current    Railway    System. 

A  number  of  interurban  railway  companies  have  during 
the  past  year  installed  1200-volt  direct  current  railway 
apparatus.  The  Oregon  Electric  Railway,  of  Portland,  Ore. 
(now  operating  some  seventy  miles  of  road),  has  recently 
placed  orders  for  the  necessary  equipment  to  change  to  the 
1200-volt  d.  c.  system.  Some  seventy  miles  of  additional 
road  will  be  built  and  equipped  with  this  system. 

Rheostats  and  Controllers. 
A  complete  line  of  theater  dimmers  has  been  developed 
and  a  number  of  these  devices  are  now  in  successful  opera- 
tion. The  CR-128  automatic  starters  for  slip  ring  induction 
motors  have  been  redesigned.  Several  interesting  installa- 
tions of  controlling  devices  for  use  with  moter  operated  fire 
pumps  have  been  made.  This  controller  consists  of  a 
totally     enclosed     combined     automatic     and     hand-operated 


rheostat  and  a  panel  on  which  are  mounted  line  switch,  cir- 
cuit breakers,  contactors,  and  indicating  lamps. 

The  first  a.  c.  motor  and  controller  for  operating  a  large 
newspaper  press  was  installed  for  the  Knickerbocker  Press, 
Albany,  N.  Y.  It  is  a  two-motor  equipment  consisting  of 
a  50  h.p.  slip  ring  type  of  induction  motor  and  a  7%  h.p.  in- 
Quction  motor  of  the  squirrel  cage  type.  The  control  is 
entirely  automatic  and  operated  by  means  of  push  button 
stations  at  various  places  around  the  press. 

A  liquid  rheostat  has  also  been  developed  for  controlling 
alternating  current  motors  used  in  connection  with  mine 
hoisting  equipments.  It  consists  of  stationary  electrodes  as- 
st'inbled  in  a  suitable  tank,  the  resistance  variation  being  ob- 
tained by  varying  the  volume  of  the  conducting  liquid  between 
the  electrodes.  Means  are  also  provided  for  cooling  the 
electrolyte. 

Motors. 

Many  improvements  have  been  made  in  the  mechanical 
features  of  the  open  type  mill  motors,  slow  speed  d.  c.  crane 
motors  and  the  close-coupled  type  of  two-bearing  motor  gen- 
erating sets. 

A  unique  type  of  G.  E.  single-phase  alternating  current 
linotype  outfit  has  recently  been  standardized  for  commer- 
cial operation.  Motors  are  ]irovided  with  split  phase  wind- 
ings, consisting  of  two  sections,  the  first  being  used  to  obtain 
the  requisite  starting  torque,  the  second  becoming  active 
only  when  the  motor  has  attained  full  speed.  The  motor  is 
arranged  to  slide  laterally  in  its  bearings  a  short  distance,  the 
core  being  displaced  from  the  field  in  the  starting  position. 
Two  carbon  brushes  resting  on  a  collector  ring  complete  the 
circuit  of  the  starting  section  of  the  motor  winding.  The  motor 
accelerates  automatically  without  the  use  of  external  starter 
and  centrifugal  device. 

The  General  Electric  Company  has  recently  placed  on 
the  market  a  new  line  of  polyphase  varying  speed  exhaust 
sets  having  a  simple  and  efficient  method  of  speed  control. 
The  rotor  of  these  sets  has  separate  windings  of  different 
electrical  characteristics,  the  high-speed  section  consisting 
of  a  squirrel  cage  low  resistance  rotor,  the  low  speed  being 
obtained  by  a  ring  rotor  of  cast  iron. 

Many  refinements  have  also  been  made  in  the  present  en- 
larged line  of  standard  riveted  frame  motors. 

A  V4,  h.p.  a.  c.  and  d.  c.  and  a  V2  h.p.  d.  c.  motor  have 
been  added  to  the  Ine  of  drawn  shell  small  motors  and  the 
mechanical  construction  has  been  greatly  improved. 

A  reversing  type  of  polyphase  motor  with  high  torque 
and  low  armature  inertia  has  been  put  on  the  market  for  all 
work  requiring  frequent  reversals. 

Turbo   Generators. 

Great  advances  have  been  made  in  the  development  of 
horizontal  shaft  generators;  these,  foi;  most  part,  operating 
;it  higher  speeds  than  the  vertical  shaft  type  of  the  same 
capacities  that  have  been  built  heretofore. 

Sixty  cycle  horizontal  shaft  generators  at  speeds  of  3600 
have  been  developed  in  300  kw.,  1000  kw.,  1500  kw.  and  2000 
kw.  sizes.  There  have  been  developed  a  sixty-cycle,  7500  kw. 
ISOO  r.  p.  m.,  a  twenty-five-cycle,  7500  kw.  1500  r.  p.  m.,  and  a 
ihirty-cycle,  7500  kw.   ISOO  r.  p.  m.  generator. 

In  the  vertical  type  generators  several  20,000  kw.  ma- 
chines have  been  built  during  the  past  year.  Some  of  these 
are  wound  for  6600  volts  and  are  being  installed  in  the  Water- 
side No.  1  plant  of  the  New  York  Edison  Company.  One  of 
rhem  has  been  in  successful  operation  for  about  one  month. 
They  are  being  placed  where  reciprocating  engine  units  of 
.-.."lOO  kw.  capacity  have  been  in  service  for  ten  or  eleven  years. 
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Water-Wheel   Driven  Generators. 

A  large  number  of  interesting  generators  of  both  the 
liorizontal  and  vertical  type  have  been  developed  for  opera- 
tion at  speeds  somewhat  higher,  and  also  at  the  lowest  speed 
heretofore  attempted. 

The  lowest  speed  generator  of  either  horizontal  or  verti- 
cal type  that  has  ever  been  built  by  the  General  Electric  Com- 
pany is  the  9000  kw.  three-phase,  twenty-five-cycle,  11,000-volt 
type  for  the  Mississippi  Power  Company,  Keokuk,  Iowa.  The 
speed  is  57.7  r.  p.  m.,  and  the  weight  of  each  generator  com- 
I  lete  is  over  GOO.OOO  lbs.      Twelve  of  these  are  now  on  order. 

A  large  number  of  horizontal  shaft  generators  of  ordinary 
capacities  and  speeds  have  been  developed  during  the  past 
year,  nearly  all  of  them  for  sixty-cycle  service.  The  highest 
speed  machine  Is  a  fifty-cycle  generator  rated  7000  kw.  at 
J-OO  r.  p.  m.  Four  of  these  are  being  built  for  the  Katsura- 
gawa  Hydro  Electric  Power  Company,  Japan,  13,900  k.v.a. 
sixty-cycle,  three-phase,  4000-volt  generators  at  200  r.  p.  m. 
are  being  built  for  the  Washington  Water  Power  Company, 
Spokane,  Wash. 

G.  E.  Steam,  Air  and  Water  Flow  Meters. 

Early  in  the  year  the  indicating  type  FS-2  boiler  meter 
was  placed  on  the  market.  By  certain  modifications  the 
standard  recording  steam  meter  is  used  as  a  recording  water 
meter.  This  meter  is  also  being  furnished  for  measuring 
boiler  feed  water;  in  fact  for  any  purpose  where  water  is 
conveyed  in  closed  pipes  or  conduits. 

To  measure  and  record  the  rate  of  flow  of  air,  the  type 
KA  recording  air  flow  meter,  which  is  a  modification  of  the 
lecording  steam  flow  meter,  has  been  placed  on  the  market. 
This  instrument  has  proved  very  successful  in  the  measure- 
ment of  compressed  air  used  for  manufacturing  purposes, 
driving  compressed  air  machinery,  mines,  etc.  It  has  also 
been  modified  so  as  to  make  it  suitable  for  measuring  the 
flow  of  natural  gas.  Very  recently  a  flowmeter  planimeter, 
— an  Instrument  for  summing  up  the  charts  obtained  from 
steam,  air  and  water  flow  meters — has  been  placed  on  the 
market. 

Feeder   Regulators. 

A  contract  has  recently  been  closed  by  the  City  Electric 
Company,  San  Francisco,  with  the  General  Electric  Company, 
for  one  o.  r.  t.-690-k.  v.  a.'  10,750  volts  primary — 265  amperes 
secondary,  automatic  regulator — to  be  used  in  conjunction  with 
one  w.  c.  t.-575  k.v.a.  10,750  volts  Y-9500  volts  Y-auto  trans- 
former, for  the  purpose  of  tying  the  Folsom  street  station 
of  the  company  with  that  of  the  generating  station  at  Oak- 
land. This  necessitated  the  laying  of  a  submarine  cable 
across  San  Francisco  Bay.  The  scheme  as  laid  out  is 
arranged  so  that  during  the  greater  part  of  the  time  the  Oak- 
land station  will  be  supplying  the  power  to  the  City  Electric 
Company,  but  if  emergency  arises  power  can  be  supplied  to 
the  City  Electric  Company  and  delivered  to  the  busses  of  the 
Oakland  station.  The  combination  is  to  deliver  5200  k.  v.  a. 
through  the  bay  cable  from  Oakland  to  San  Francisco.  As 
the  bus  voltage  in  Oakland  is  12,000,  and  that  in  San  FVan- 
cisco  is  normally  11,500,  the  combination  of  auto  transformer 
and  automatic  feeder  regulator  is  so  arranged  that  these  vol- 
tages can  be  raised  or  lowered  in  accordance  with  the  load 
demand,  or  can  be  kept  at  normal  voltage  on  either  bus. 
depending  upon  which  station  is  supplying  the  power. 

Another  notable  installation  of  General  Electric  feeder 
regulators  is  that  of  the  Great  Falls  Power  Company  at  the 
Rainbow-  station.  From  the  Rainbow  station  two  150-mile 
transmission  lines  run  to  Butte;  also  a  transmission  line  of 
I'bout  five  miles  long  to  Great  Falls  and  the  B.  &  M.  smelter. 
Since  each  of  these  transmission  lines  to  Butte  took  an  excit- 
ing ctirrent  of  approximately  6000  k.  v.  a.,  it  was  necessary  to 
bold  the  station  bus  bars  at  6100  volts  in  order  to  have  the 
required  6600  volts  at  Butte.  Also  in  case  of  one  or  both 
of  these  transmission  lines  being  suddenly  opened,  the  voltage 
ftt  the  bus  bar  would  fluctuate  anywhere  from  6100  to  7600 
volts.       When  the  busses  were  operating  at  6100  volts  the 


induction   motors   at   Great   Falls   would   run   extremely   hot 
because  of  low  voltage.       To  remedy  these  defects  an  auto- 
matic three-phase  voltage  regulator,  rated  at  800  k.  v.  a.  6600 
volts,  was  installed  in  the  Great  Falls  transmission  line. 
Concrete  Core  Reactances. 

The  year  1911  witnessed  the  development  of  a  new  type 
of  current  limiting  reactance  for  protecting  transformers  and 
turbo  generators  from  the  severe  mechanical  shocks  resultant 
with  short  circuits.  The  reactances  are  intended  for  connec- 
tion in  series  with  transformer  or  feeder  lines,  or  between 
sections  of  the  bus  bars,  one  for  each  phase,  and  are  designed 
to  develop  with  normal  line  current  a  voltage  drop  of  from 
4  to  10  per  cent  of  line  voltage,  6  per  cent  being  considered 
standard. 

On  account  of  the  heavy  flux  caused  by  these  reactances 
it  is  necessary  to  avoid  magnetic  material  in  the  reactance  or 
its  vicinity.  The  core  or  supporting  structure  consists  of 
a  hollow  concrete  pilar,  upon  the  outer  cylindrical  surface  of 
which  are  bolted  the  radial  coil  supports  of  rosin-treated 
wood.  The  conductor  consists  of  stranded  bare  cable 
wound  in  grooves  in  the  wood  supports,  which  are  protected 
from  contact  with  the  cable  by  heat  shields  of  asbestos.  All 
the  metal  parts  used  in  the  construction  are  either  of  brass 
or  non-magnetic  alloy. 

Transformers. 

High  voltage  self-cooled  outdoor  transformers  have  re- 
cently been  built  in  capacities  of  1000  k.  v.  a.  and  500  k.  v.  a.  for 
110,000  volt  service,  being  the  highest  voltage  transformers 
ever  attempted  in  either  the  self-cooled  or  outdoor  types. 

A  notable  achievement  during  the  past  year  was  the  con- 
struction in  the  Pittsfield  works  of  the  General  Electric  Com- 
pany of  two  .'iOO  k.  V.  a.  750,000  volt  testing  transformers.  One 
of  these  transformers  is  for  use  in  the  Pittsfield  factory  for 
insulation  tests  and  experiments  in  high  voltage  phenomena. 
The  transformer  has  been  operated  up  to  900,000  volts.  At 
this  potential  no  corona  was  noticed  on  the  transformer  or 
high-tension  leads. 


CHANGE  IN  AGENCY  ARRANGEMENTS. 

Pierson,  Roeding  &  Company  announce  that,  on  January 
1.  1912,  the  existing  agency  agreement  between  their  company 
and  the  Ohio  Brass  Company,  of  Mansfield,  Ohio,  for  the  sale 
of  O-B  Overhead  Materials,  Rail  Bonds  and  Car  Equipment 
Specialties,  will  be  terminated.  Since  the  early  part  of  1906, 
Pierson,  Roeding  &  Company  have  been  the  exclusive  Pacific 
Coast  agents  for  all  O-B  material  except  Hi-Tension  por- 
celain. During  the  past  two  j'ears  a  separate  selling  arrange- 
ment has  been  maintained  covering  the  Hi-Tension  porcelain 
specialties  manufactured  by  the  Ohio  Brass  Company.  The 
sale  of  this  material  has  been  in  the  hands  of  the  Holabird- 
Reynolds  Company  of  San  Francisco  who  will  hereafter  also 
represent  the  Ohio  Brass  Company  for  their  Railway  Ma- 
terials in  the  State  of  California. 

During  all  this  time,  and  in  fact  since  porcelain  insu- 
1:itors  came  into  use,  Pierson,  Roeding  &  Company  have 
been  the  exclusive  Pacific  Coast  Agents  for  the  Locke  Insu- 
lator Manufacttiring  Company,  handling  the  well  known 
"Victor"  Porcelain,  which  company  they  will  continue  to 
represent. 

By  mutual  agreement  it  has  been  decided  that  separate 
agency  arrangements  for  Hi-Tension  materials  and  for  O-B 
olectric  railway  equipment  will  eventually  prove  unsatis- 
f;ictory  and  that  the  general  business  of  both  companies  will 
bo  better  served  by  a  single  agency  for  these  divisions  of 
the  O-B  product. 

Pierson.  Roeding  &  Company  bespeak  for  the  new  agents, 
the  continued  support  of  customers  for  the  Ohio  Brass  Com- 
p.-iny's  railway  materials,  which  has  been  accorded  to  them 
in  the  past. 

Announcement  regarding  Pierson,  Roeding  &  Company's 
further  agency  plans  will  be  made  at  a  later  date. 


December  30,  191].] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


627 


WESTINGHOUSE    ELECTRIC    PROGRESS    DURING    1911. 

Continuing  the  summary  ol'  development  of  the  Westing- 
house  Electric  &  Manufacturing  Company  during  1911,  as 
published  in  these  columns  last  week,  the  development  of 
transformers  has  not  seen  any  marked  innovation.  The 
general  tendency  trends  more  and  more  towards  the  elimina- 
tion of  transformers  requiring  auxiliary  cooling  devices,  and 
the  increased  use  of  self-cooled  transformers  which  necessi- 
tate no  auxiliary  devices.  This  eliminates  to  a  great  extent 
the  necessity  for  expensive  and  careful  attendance.  The 
well  known  tubular  type  of  transformer,  brought  out  by  the 
Westinghouse  company,  is  used  for  the  larger  capacities  of 
the  oil  insulated,  self-cooled  types.  A  number  of  these  large 
tubular  type  transformers  of  various  sizes  and  characteristics 
have  been  built. 

The  outdoor  transformer,  for  voltages  higher  than  those 
ordinarily  used  in  distribution  work,  has  been  brought  to 
such  a  state  of  development  that  it  is  being  used  in  con- 
stantly increasing  numbers  for  all  classes  of  work.  While 
designed  for  outdoor  service,  it  is  but  slightly  more  expensive 
than  that  designed  for  indoor  use,  and  it  eliminates  expensive 
building  construction.  This  saving  in  the  first  cost  of  an 
installation  has  made  many  a  proposition  feasible  where 
means  could  not  be  obtained  for  an  installation  requiring  a 
building,  indoor  transformers  and  switching  equipment. 

There  has  been  a  tendency,  though  not  a  decidedly 
marked  one,  towards  the  three-phase  transformer  rather  than 
the  use  of  three  single-phase  transformers. 

In  general,  the  work  of  the  year  has  been  more  for  the 
betterment  of  the  details  entering  into  the  design;  thus  con- 
forming with  the  specifications. 

One  rather  interesting  feature  has  been  the  development 
of  a  special  car  for  shipment  of  large  transformers  complete 
ready  for  installation.  This  method  has  proven  to  be  the 
ideal  way  to  ship  transformers.  It  eliminates  delay  and 
expense  in  installation  after  the  transformer  is  received  at 
destination.  With  the  ordinary  type  of  flat  car  there  is 
often  insufficient  head  room  or  clearance  on  the  railroads 
for  the  larger  transformers,  and  the  special  cars  which  have 
been  built  for  this  particular  purpose  have  made  it  possible  to 
ship  very  much  larger  capacities. 

Electric  Light  Development. 

The  past  year  has  been  marked  by  numerous  improve- 
ments in  arc  and  incandescent  lamps  of  a  year  ago,  together 
with  the  introduction  of  new  types.  The  standard  line  of 
enclosed  carbon  arc  lamps  of  the  alternating  and  direct-cur- 
rent types  for  constant  potential  and  constant  current  cir- 
cuits; as  well  as  the  direct  current  series  multiple  lamp,  have 
continued  in  large  demand  notwithstanding  the  newer  types. 
The  metallic  flame  arc  lamp,  using  electrodes  of  a  metallic 
nature,  although  comparatively  new,  has  attained  a  breadth 
of  use  greatly  in  excess  of  previous  years.  The  principle 
changes  in  the  metallic  flame  arc  lamp  have  been  a  reduction 
in  weight,  and  certain  improvements  in  the  design  of  glass 
globes  for  securing  the  best  light  distribution. 

The  most  important  advance,  however,  in  the  arc  lamp 
iield  has  been  the  introduction  of  a  long-burning,  impreg- 
nated carbon  flaming  arc  lamp.  The  carbon  flaming  arc 
lamp,  with  its  penetrating  yellow  light,  has  been  familiar  for 
some  time.  The  chief  objection  to  the  old  lamp  has  been 
the  extremely  short  life  of  electrodes,  but  this  new  lamp, 
with  its  high  candlepower  and  the  excellent  feature  of  long 
electrode  life,  greatly  increases  the  possibilities  in  the  appli- 
cation of  carbon  flaming  lamps. 

The  combined  carbon-filament  and  timgsten  lamp  sales 
during  the  past  year  have  been  notable.  While  the  carbon- 
fiiament  lamp  has  maintained  substantially  the  same  demand 
as  in  former  years,  the  tungsten  lamp  sales  have  seen  a 
remarkable  increase.  The  wire  type  continuous  filament 
timgsten  lamp,  introduced  several  years  ago,  is  no  longer  a 
venture,  but  has  demonstrated  its  superiority  over  older  types 
by  its  rugged  characteristics  and  long  life. 


New  Motors. 

During  the  past  year  the  Westinghouse  company  placed 
cu  the  market  two  new  motors  of  special  interest. 

The  type  SIsl  motor  is  designed  for  general  power  pur- 
poses. Its  chief  characteristics  are  simplicity  of  construc- 
tion, light  weight,  and  excellent  commutation  under  all  con- 
ditions of  load.  The  motor  frame  is  a  rolled  steel  ring  and 
tue  feet  are  pressed  steel  rivited  to  the  ring.  Each  motor 
oi  the  line  has  commutating  poles. 

The  new  Westinghouse  direct-current  mill  motor,  type 
MC,  represents  the  most  advanced  design  in  motors  for  severe 
unremittent  service.  It  is  not  only  sufficiently  strong  to 
withstand  the  roughest  usage  of  mill  service,  but  every  detail 
is  so  designed  that  the  cost  of  maintenance  is  reduced  to  a 
iiiinimum  and  i-epairs  and  renewals,  when  necessary,  can  be 
I'lade  with  the  least  loss  of  time. 


THE  WESTINGHOUSE  MACHINE  CO. 
DEVELOPMENTS  DURING  1911. 
The  past  year  has  witnessed  notable  achievements  in  the 
engineering  activities  of  this  company.  Chief  among  these 
and  probably  that  which  has  attracted  widest  attention  among 
engineers  has  been  the  development  of  a  successful  high- 
power  reduction  gear  for  use  with  steam  turbines.  The 
interesting  and  distinguishing  characteristics  of  this  gear  is 
in  the  hycraulic  support  of  the  pinion  frame,  by  means  of 
whch  an  even  distribution  of  tooth  pressures  is  secured,  thus 
eliminating  the  question  of  wear,  which  has  heretofore  pre- 
vented a  more  general  acceptance  of  the  large  geared  turbine 
unit.  There  are  at  the  present  time  seven  of  such  units  in 
successful  operation,  the  service  comprising  direct  current 
generation,  marine  propulsion  and  centrifugal  pump  drive. 
Undoubtedly  its  widest  use  will  be  in  the  application  of  tur- 
bine drive  to  large  direct  current  generators,  this  being 
impracticable  in  the  direct  connected  unit,  owing  to  excessive 
commutator  sm'face  speeds  and  difficulties  attendant  thereto. 

Turbines. 

In  turbine  work  a  more  general  use  of  the  efficient  com- 
bmed  type  employing  low  pressure  reaction  and  high  pres- 
sure impulse  blading  is  to  be  noted.  This  has  resulted  not 
only  in  the  production  of  superior  economies,  but  also  a  more 
compact  and  mechanical  construction.  Reaction  or  Parsons' 
lilading  has  been  retained  in  the  low  pressure  and  inter- 
raediate  stages,  as  it  is  admittedly  the  most  efficient  type 
in  the  lower  pressure  ranges. 

The  development  of  the  automatic  bleeder  turbine  has 
teen  a  most  important  one  in  its  economic  solution  of  the 
in'oblem  existing  in  central  stations  or  industrial  power 
plants  supplying  low  pressure  steam  for  heating  or  other 
requirements  in  addition  to  its  electrical  load. 

The  feature  of  the  turbine  is  an  automatic  valve  located 
between  the  intermediate  and  low  pressure  sections,  which 
diverts  steam  at  the  pressure  and  in  the  quantity  desired  to 
the  heating  system,  the  remainder  passing  through  the  low 
pressure  and  doing  useful  work. 

In  the  design  of  the  small  re-entry  type  impulse  turbine 
for  driving  centrifugal  pumps  and  direct  current  generators 
progress  has  been  similarly  in  evidence.  A  great  number 
of  these  units  varying  in  capacity  from  1  kw.  to  300  kw.  have 
been  built  and  found  to  satisfactorily  meet  the  demands  of 
rue  service.  They  are  chiefly  used  as  excitation  sets  or  for 
boiler  feeding  in  large  central  stations,  and  frequently  as  the 
main  units  in  small  isolated  plants. 
Condensers. 

While  there  have  been  no  material  changes  introduced 
in  the  general  design  of  the  Leblanc  condenser  built  by  the 
company,  the  past  year  has  shown  steady  advances  in  the 
size  of  units  and  "turn"  type  condensers  are  now  in  commer- 
cial service,  having  a  condensing  capacity  of  250,000  pounds 
ct  steam  per  hour. 
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NEWS  NOTES 


INCORPORATIONS. 
VISALIA,  CAL. — The  Ducor-Calilornia  Hot  Springs  Tele- 
I-'uone  &  Telegraph  Company  have  filed  articles  of  incorpora- 
tion. The  capital  stock  of  the  company  is  |10,000,  the  fol- 
lowing directors  being  named:  L.  S.  Wingrove,  Hot  Springs; 
F,  M.  Carlisle.  Diicor;  H.  F.  Brey,  Porterville;  M.  F.  Single- 
ion,  l)iuoi-fi  and  .1.  F.  Uuthrie,  White  River.  It  is  declared 
intention  of  this  company  to  build  and  maintain  a  teleph"np 
system  between  the  towns  of  Hot  Springs,  Ducor,  Terra  Bella, 
Porterville  and  Rich  tJrove.  The  estimated  length  of  the 
line  will  be  43  miles. 


ILLUMINATION. 

VISALIA,  CAL.-Exeter's  Hoard  of  City  Trustees  has 
adopted  and  advertised  for  sale  the  franchise  sought  by  the 
Tulare  County   Power  Company. 

ANTIOCH,  CAL.— The  city  authorities  of  Antioch  are  con- 
templating an  election  in  the  near  future  for  the  establish- 
ment of  an  electric   light  and   power  plant. 

LOS  ANGKLES,  CAL.— Residents  of  Hawthorne  will  sooa 
hold  another  election  for  the  purpose  of  petitioning  the 
county  supervisors  to  install  100  more  street  lights. 

PASCO,  WASH.—  Probably  the  most  important  matter  to 
come  before  the  City  Council  will  be  the  matter  of  extend- 
ing the  franchise  of  the  Pacific  Power  &  Light  Co. 

SPOKANE,  WASH.— The  Inter-Mountain  Supply  Com- 
pany, with  offices  in  the  Hutton  Building,  bid  $9404  for  in- 
stalling the  electroliers  against  $980;^.. 6.")  bid  by  the  Washing- 
ton Water  Power  Company. 

MONTPELIER,  IDAHO.— The  Telluride  Power  Company 
has  been  awarded  a  franchise  to  operate  and  maintain  an 
electric  light  and  power  plant  here  and  same  must  be 
in    operation   within    nine    months. 

FALLON,  CAL. — The  City  Council  passed  an  ordinance 
authorizing  the  city  of  Fallon  to  construct  an  electrical  light- 
ing, heating  and  power  system  to  borrow  $15,000  for  said  pur- 
pose, and  to  issue  and  sell  bonds  of  said  city  therefor. 

EUGENE,  ORE.— Extensive  improvements  of  the  light- 
ing system  by  the  extension  of  the  lines  and  the  installation 
of  a  tungsten  system  through  the  residence  districts  are  being 
planned  for  by  Engineer  Alvin  Myers,  who  is  in  charge  of 
the  city  lighting  plant. 

LOS  ANGELES,  CAL.— Specifications  for  street  lighting 
for  the  coming  year  have  been  prepared  by  R.  H.  Manahan, 
city  electrician,  and  sent  to  the  Board  of  Public  Works.  The 
board  has  sent  them  to  the  council  with  a  request  for  au- 
thorization to  advertise  for  bids. 

HALF  MOON  BAY,  CAL.— An  election  will  be  held  in 
the  Half  Moon  Bay  Lighting  District  of  San  Mateo  County, 
.lanuary  13,  1912,  for  the  purpose  of  voting  on  the  question 
of  installing  and  maintaining  a  system  of  street  lights  on 
the   public   highways   of   the   said    district. 

ELLENSBIIRG,  WASH.— The  City  Council  has  voted  to 
install  cluster  lights  on  ail  the  business  streets  of  the  city 
from  Third  to  Fifth  and  from  Main  to  Pine.  The  lights  have 
been  installed  on  lower  Third  street,  from  the  depot  to  Main 
street,  and  have  proved  highly  satisfactory. 

GLENDALE,  CAL.— The  City  Clerk  will  receive  sealel 
bids  up  to  January  8th  for  furnishing  the  city  with  single- 
phase  transforming  capacity  5  to  30  kilowatts,  induction  in- 
tegrating wattmeters,  tungsten  and  carbon  incandescent 
lamps.  Goods  must  pass  inspection  by  the  manager  of  the 
Glendale    Municipal    Lighting    Department. 


.MOXEK  CITY,  WASH.— The  otilcers  of  the  .Moxee  City 
Commercial  Club  have  signed  contracts  with  the  Pacific 
Power  &  Light  Company  for  electric  lighting  the  village.  The 
power  will  be  stepped  down  from  the  high  tension  line  run- 
ning from  North  Yakima  to  Priest  Rapids. 

REDWOOD  CITY,  CAL— Attorney  A.  Kincaid,  in  behalf 
of  the  Halfmoon  Hay  Light  &  Power  Company,  has  presented 
a  petition  for  a  franchise  to  erect  poles  and  wires  in  the  First 
Road  District.  The  Clerk  has  published  the  notice  offering 
the  franchise  for  sale,  bids  to  be  opened  at  the  first  meeting 
in   February. 

VALLEJO,  CAL.— Prof.  C.  L.  Cory,  head  of  the  elec- 
trical department  at  the  University  of  California,  who  had 
been  employed  by  the  city  to  give  an  expert  opinion  on  the 
value  of  the  Vallejo  Light  &  Power  Company,  has  advised  the 
city  to  pay  $115,000  for  the  plant  as  It  stands.  The  commis- 
sioners will  probably  submit  to  the  people  a  bond  election 
for  the  purchase  of  the  old  system  as  a  start  for  a  munlci|)al 
plant. 

.MARTINEZ,  CAL.-  Van  E.  Brilton,  a  son  of  John  E.  Brit- 
ton,  president  of  the  Pacific  Gas  &  Electric  Company,  has 
been  granted  a  franchise  to  lay  gas  mains  along  the  county 
roads  to  connect  the  towns  of  Antioch,  Pittsburg,  Bay  Point, 
Concord  and  Martinez.  The  home  office  of  the  new  gas  con- 
cern, of  which  young  Britton  is  the  head,  is  to  be  situated  at 
the  little  town  of  Pittsburg.  Franchises  to  supply  gas  to 
the  residents  of  the  various  towns  have  already  been  procured. 


TRANSMISSION. 

IRONDALE,  WASH— The  Olympic  Power  Company  is 
making  preparations  for  the  extension  of  its  transmission  line 
from  here  to  Bremerton,  a  distance  of  forty  miles. 

CLE  ELUM,  WASH.— The  Brown  Company  of  Seattle  has 
been  commissioned  by  the  Kittitas  Railway  &  Power  Com- 
pany to  make  surveys  for  Its  new  hydroelectric  development 
and  electric  railway  from  this  city  to  the  Cle  Elum  mining 
district,  a  distance  of  40  miles,  at  a  cost  of  $1,500,000,  and  also 
to  prepare  plans  for  the  construction  of  light  and  power  plant 
and  mechanical  equipment  for  the  mines  of  the  Castle  Rock 
I^ight,  Heat  &  Power  Company,  at  Castle  Rock.  About  $275,- 
•  lOO  is  to  be  expended. 


TRANSPORTATION. 

SACRAMENTO.  CAL.— The  bid  of  the  Sacramento  Elec- 
tric, Gas  &  Railway  Company  for  the  annexed  territory  was 
accepted   and   a   franchise  granted. 

ROSSLAND,  B.  C— A  representative  of  the  Westinghouse 
Company  of  Pittsburg  has  been  on  the  ground  figuring  on  the 
electrification  of  the  Canadian  Pacific  Railway  between  Cas- 
telgar  and   Rossland. 

TACOMA,  WASH.— The  franchise  of  the  Seattle-Tacoma 
Short  Line  Company  will  be  extended  until  January  10,  1914, 
Iirovided  the  company  will  agree  to  expend  at  least  $20,000 
in   Pierce  county  within  six  months. 

WENATCHEE,  WASH.— The  Wenatchee  Valley  Railway 
&  Power  Company  has  acquired  a  franchise  over  the  roads 
of  the  Wenatchee  valley.  It  is  expected  that  the. line  between 
here  and  Leavenworth  will  be  in  operation  next  fall. 

LOS  ANGELES,  CAL.— Following  the  completion  of  the 
Van  Nuys  line,  the  Pacific  Electric  will  take  up  the  task  of 
bioad-gauging  the  present  narrow-gauge  line  to  San  Pedro 
from  Gardena.  By  use  of  the  new  Redondo  cutoff  between 
Oardena  and  Los  Angeles  a  second  all  broad  gauge  line  will 
be  ready  for  operation  from  city  to  the  harbor. 
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CORNING,  CAL.— The  application  of  P.  S.  Risley  of 
Seattle,  representing  the  International  Mono-rail  Company, 
has  asked  for  a  franchise  to  enter  the  city  of  Corning.  The 
trustees  have  taken  the  matter  under  advisement.  The  route 
outside  of  the  towns  will  be  over  private  rights  of  way. 

PASADENA,  CAL.— The  City  Clerk  will  receive  sealed 
bids  up  to  January  9th  for  the  purchase  of  a  thirty  year 
franchise  for  an  electric  railroad  along  Washington  street, 
from  North  Lake  avenue  to  eastern  city  boundary.  After  a 
period  of  nineteen  years  the  city  may  acquire  the  road  by 
condemning    or    any    legal    procedure. 

OAKLAND,  CAL. — Plans  are  being  prepared  for  the  ter- 
minal buildings  of  the  Oakland  and  .\ntioch  Railway,  to  be 
erected  on  the  block  at  Fortieth  and  Opal  streets,  and  Shat- 
ter avenue.  Work  will  begin  on  the  construction  of  the 
buildings  shortly  after  the  first  of  the  year,  and  be  com- 
pleted with  the  completion  of  the  line  into  Oakland,  which 
will  be  July  1  of  next  year. 

SEATTLE.  WASH.— Bids  will  be  received  by  the  Board 
of  Public  Works  until  10  a.  m.  January  12  for  the  construction 
of  the  track  of  Division  A  of  the  municipal  electric  car  line 
from  Stewart  street  and  Third  avenue  to  Salmon  Bay.  The 
estimated  cost  is  $80,000.  Plans  may  be  had  of  H.  R.  Dimock, 
city  engineer.  Superintendent  of  Public  Utilities  A.  L.  Val- 
entine reports  to  the  council  that  IS  cars  will  be  necessary  to 
equip  the  proposed  municipal  railway.  His  report  contains  a 
recommendation  that  single  end  cars  be  used. 

STOCKTON,  CAL. — Andrew  McCormick,  an  extensive 
cattle  and  land  owner  in  San  Joaquin  and  the  southern  mines 
country  for  thirty  years,  lias  been  elected  president  of  the 
Stockton  Terminal  and  Eastern  Railroad.  The  other  officers 
of  the  road  are  F.  J.  Detrich,  vice-president;  E.  F.  Davis, 
treasurer;  Robert  F.  Burns,  secretary,  and  J.  E.  Adams, 
traffic  manager.  The  road  is  owned  by  the  shareholders  of 
the  United  Investment  Company,  which  also  owns  and  con- 
trols large  gravel  and  macadam  rock  properties  at  Jenny 
Lind. 


TELEPHONE  AND  TELEGRAPH. 

GARDNERVILLE,  NEV.— The  United  Farmers'  Telephone 
&  Telegraph  Company  has  applied  for  a  franchise  to  construct 
a  telephone  and  telegraph  lines  in  certain  parts  of  the  county 
of  Douglas,  State  of  Nevada.  The  petition  will  be  heard  Jan- 
uary 15th. 

PASADENA,  CAL.— The  war  between  the  city  and  the 
Pacific  Telephone  &  Telegraph  Company,  which  has  occupied 
the  attention  of  all  the  courts  in  the  State  for  many  years, 
has  ended  with  the  corporation  agreeing  to  pay  $31,030,  which 
the  city  demanded  as  a  condition  precedent  to  the  considera- 
tion of  a  franchise. 

WILLOWS,  CAL. — At  a  meeting  of  the  stockholders  of 
the  Glenn  County  Telephone  Company  a  board  of  directors 
was  elected  as  follows:  Andrew  Kaiser  of  Germantown; 
George  Ellis  of  Elk  Creek;  M.  Ossinbriggin  of  Butte  City; 
C.  L.  Donohoe,  and  H.  J.  Barceloux  of  Willows.  The  officers 
are:  W.  H.  Travis,  general  manager;  A.  S.  Lindstrom,  secre- 
tary, and  H.  J.  Barceloux,  president.  The  capital  stock  of  the 
company  was  doubled.  It  increased  from  $100,000  to  $200,- 
000.  The  company  is  now  arranging  to  enter  San  Francisco, 
Oakland,  Berkeley  and  Sacramento  over  the  Postal  wire. 

TACOMA.  WASH. — The  Tacoma  and  Bellinghara  ex- 
changes of  the  Home  Telephone  Company  have  been  consoli- 
dated with  the  Sunset  exchanges  in  the  two  cities.  The  Sun- 
set company  became  actual  owner  of  the  Tacoma  and  Bel- 
lingham  branches  of  the  Home  Telephone  Company  of  Puget 
Sound  on  December  21,  when  the  sale  at  public  auction  was 
confirmed  by  Federal  Judge  Rudkin.  The  sum  of  $483,000 
was  in  the  bank  to  conclude  the  exchange  of  monies.  The  up- 
set price  paid  10  days  ago  was  $67,000,  the  total  being  $5.50,- 
000.    By  energetic  work  the  Sunset  company  has  succeeded  in 


connecting  up  the  1400  exclusive  subscribers  to  the  "Home" 
system  in  Tacoma,  providing  the  necessary  cables  and  equip- 
ment in  the  Tacoma  office  so  that  the  consolidation  can  go 
into  immediate  effect.  The  automatic  instruments  will  be 
used,  without  the  automatic  features  and  will  be  replaced  as 
rapidly  as  possible  with  Sunset  instruments. 

SAN  FRANCISCO,  CAL.— Confirmation  has  been  given  to 
reports  that  the  Postal  Telegraph  Company  will  enter  the 
telephone  field.  Preparations,  it  is  said,  were  begun  six 
months  ago  for  this  service,  by  the  leasing  of  wires  or  agree- 
ments for  an  exchange  of  traffic  with  independent  companies 
operating  on  the  Pacific  Coast.  Radical  reductions  from  pres- 
ent rates  are  planned,  according  to  Postal  officials.  From 
San  Francisco  to  Sacramento  the  rate  will  be  25  cents  for 
ten  minutes;  from  San  Francisco  to  Reno,  50  cents  for  the 
first  minute;  from  San  Francisco  to  Salt  Lake  City,  $1.50  for 
five  minutes;  from  Salt  Lake  to  Reno  the  charge  will  be  $1 
for  the  first  minute;  from  Salt  Lake  to  Sacramento,  $1.35. 
J.  G.  Blake,  general  superintendent  for  the  Pacific  division  of 
the  Postal  company,  states  that  the  company's  plans  for  tel- 
ephone service  throughout  the  coast  region  were  rapidly 
nearing  completion  and  that  the  service  would  be  inau- 
gurated at  an  early  date.  The  arrangements  made  by  the 
Postal  company  include  an  exchange  of  wire  traffic  with 
the  United  States  Long  Distance  Company,  operating  in 
Southern  California,  and  with  the  Santa  Barbara  Telephone 
Company,  which  covers  Santa  Barbara  county.  Wires  of  the 
Interstate  Consolidated  Comjiany  between  Seattle  and  Spo- 
kane have  been  leased,  Postal  officials  state;  also  wires 
ol  the  Home  Telephone  Company  of  Southern  Oregon  be- 
tween Ashland   and   Portland. 


WATERWORKS. 

SUTHERLIN,  ORE.— Sutherlin  has  voted  $30,000  bonds 
for  a  modern  waterworks  system. 

MORGAN  HILL,  CAL.— Sealed  bids  will  be  received  up  to 
December  30,  1911,  for  the  construction  of  a  water  system  for 
said  town  and  for  iron  pipe  for  same. 

POCATELLO,  IDAHO.— Preston  voted  $75,000  bonds  for 
the  construction  of  a  municipal  water  plant;  the  new  system 
is  to  include  21  miles  of  pipe  with  gravity  pressure. 

EVERETT,  WASH.— The  Everett  Railway,  Light  & 
Water  Company's  big  reservoir  will  be  in  service  within  two 
months.  This  new  storage  basin  is  designed  to  hold  10,000,- 
000  gallons. 

WAPATO,  WASH.— The  bid  of  Fairbanks,  Morse  &  Co., 
in  the  sum  of  $7497  for  installing  the  pumping  plant  and 
pump  house  and  reservoirs  for  the  municipal,  water  system, 
has  been  accepted. 

MADERA,  CAL.— Acting  on  the  advice  of  City  Engineer 
Keays,  the  City  Trustees  refuse  to  accept  the  new  municipal 
water  plant  of  F.  C.  Roberts  until  further  tests  are  made 
and  it  is  proved  beyond  doubt  that  the  wells  are  up  to  the 
specifications. 

MONMOUTH,  ORE. — There  were  but  two  bids  received 
for  the  construction  of  the  Monmouth  water  system  bids.  G. 
Jaeger  of  Rich  Hill,  Missouri,  will  put  in  the  system  for 
$13,450,  and  Welton,  Kibbe  &  Cochran  of  Portland,  Ore.,  offers 
to  put  it  in  for  $13,880.  Bids  were  laid  -over  until  the  next 
regular  meeting  for  consideration. 

WILLOWS,  CAL.— Fifty  thousand  dollars  has  been  paid 
out  to  property  holders  of  the  Newville  section  for  options 
on  property  for  the  dam  site  and  lake  site  for  the  great 
Newville  irrigation  project.  In  addition  to  this,  options  have 
been  taken  on  several  thousand  acres  of  land  along  the  pro- 
posed canal,  which  will  hug  the  foothill  section  west  of  Wil- 
lows. It  is  said  that  water  can  be  used  twice  for  power 
generating  before  it  passed  into  the  irrigation  canals.  A 
party  with  engineers  will  be  brought  to  the  valley  by  L.  W. 
Warm'oth,  the  Paskenta  promoter  of  the  project,  to  take  a 
final  look  at  the  territory. 
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